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s. 

SAB  ^AB 

Sf,  or  Sy  the   eighteentli  letter,   and  the  other  doctrines  of  grace,  as  they  are 

^  fourteenth  consonant  of  onr  alphabet;  sometimes  cailcd,  vis.  the  Trinity,  Atone- 

the  sound  of  which  is  formed,  by  driving  the  ment,  Predestination,  &c.  &c. 
breath  through  a  narrow  passage  between        In  onr  own  country,  this  sect  is  by  no 

the  paUite  and  the  tongue  elevated  near  it,  means  numerous.     They  have  only  two 

together  with  a  motion  of  the  lower  jaw  and  congregations  in  London ;  the  one  of  Cvene* 

teeth  towards  the  upper  ;  tlie  lips  being  a  ral  Baptists,  and  the  other  of  Particuhir,  or 

little  way  open,  with  such  a  configuration  of  Calvinistic  Baptists.   In  America,  however, 

every  part  of  tlie  moutli  and  brynx,  as  as  we  are  informed  by  Morse,  author  of  the 

nenders  the  voice  somewhat  sibulous  and  American    (geography,    there   are   many 

hissing.    Its  sound  however  varies,  being  christians  of  this  persuasion,  particulariy  in 

atrong  in  some  words,  as  Mm,  /Aim,  &c.  and  Rhode  Island,  New  Jersey,  and  at  Ephrate 

soft  in  words  which  have  a  final  e,  as  masf,  in  Pennsylvania. 

wnK^  &c.    It  is  generally  doubled  at  the        This  tenet,  frivolous  and  unimportant  as 

end  of  words,  whereby  they  become  hard  it  may  appear,  has  contributed  its  quota  to 

and  harsh,  as  in  fctsf,  foes,  &r.    In  /'>me  the  odium  thtologicum  of  modem  divinity, 

words  it  is  silent,  as  Ulf,  iaktnd^  mcoiutf,  Ac.  and  has  been  productive  of  several  weighty 

Used  as  a  numeral,  S  anciently  denoted  controversies.    Drs.  Chandler  and  Renni* 

seven ;  in  the  Italian  music,  8  signifies  solo ;  cott ;  Messrs.  Amner,  Palmer,  and  Estlin, 

and  in  books  of  navigation,  S  stands  for  in  behalf  of  the  Sunday  christians ;  and  Mr. 

sooth;  S.  £.  for  southeast;    S.  W.for  Comthwaite  on  the  side  of  the  Sabbata- 

sonth-west ;  S.  S.  E.  for  south  south-east ;  nans,   have  all  displayed  their  ingenuity 

S.  S.  W.  for  south  south- west,  &c,  and  talents  on  this  very  important  quea- 

SABBATARIANS,  a  sect  of  Christians,  tion. 
chiefly  Baptists,  who  observe  the  Jewish  or        S  ABEIXA,  in  natural  history,  a  genns  of 

Saturday  Sabbath,  from  a  persuasion  tliat,  the  Vermes  Testacea  class  and  order.    Oe- ' 

it  being  one  of  the  ten  commandments,  neric  character:   animal  a  nereis,  with  a 

wfaicfa  they  contend  are  all  in  their  nature  ringent  mouth,  and  two  thicker  tentacoU 

moral,  was  never  abrogated  !»y  theNewTes-  behind  the  head  ;  ihell  tubular,  composed 

lament.    They  say  that  Saturday  mnst  at  of  particles  of  sand,  broken  shells  and  vege- 

least  be  deemed  of  equal  validity  for  public  table  substances,  united  to  a  membrane  by 

worship  with  any  day  never  particuhrly  set  a  glutinous  cement.    There  are  twenty-five 

apart  by  Jesus  Christ  and  his  Apostles.  Those  species ;  of  vrhich  we  may  notice  S.  sera* 

of  this  sect  who  are  what  are  denominated,  posa;  shell  solitary,  loose,  simple,  cur^d, 

Particidar  Baptists,  hold,  in  conimon  frith  vritfa  lentiform  glossy  granulations.    It  in- 

nost  other  dviitiaiii  of  the  present  day,  all  habita  India  and  the  American  islands.  The 
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shell  18  subulate,  obtuse  at  tbe  tip,  as  thick 
as  a  swan's  quUI,  and  composed  of  equal 
white  grains  of  sand.  S.  alveolata,  has  nu- 
merous parallel  tubes  communicating  by  an 
aperture,  forming  in  the  mass  the  appear- 
ance of  honey-combs.  This  is  described 
by  Ellis  and  Pennant.  It  is  found  on  Euro* 
pean  coasts,  covering  the  rocki  for  a  con- 
siderable space,  and  easily  breidiing  under 
the  feet.  The  shell  is  composed  chiefly  of 
tand,  and  very  fine  fragments  of  shells; 
the  tubes  straigfatisb,  two  or  three  inches 
long. 

SABLE.    See  Mustela. 

Sable,  in  heraldry,  denotes  the  colour 
black,  in  coats  of  arms  belonging  to  gentle* 
men;  but  in  those  of  noblemen  it  is  called 
diamond;  and  in  those  of  sovereign  princes, 
•atam.  It  is  expressed  in  engraving  by 
perpendicnlar  and  horizontal  hatches  cross- 
ing one  another. 

SABRE,  a  kind  of  sword,  or  scimetar, 
with  a  very  broad  and  heavy  blade,  tliick  at 
the  back,  and  a  little  fidcated,  or  crooked 
towards  the  point  It  is  generally  worn  by 
the  heavy  cavalry  and  dragoons.  The  gre- 
nadiers, belonging  to  the  whole  of  the 
French  infantry,  are  likewise  armed  with 
sabres.  The  bhide  is  not  so  long  as  that  of 
a  small  sword,  but  it  is  neariy  twice  as 
broad.  French  hussars  wear  the  curved 
ones  somewhat  longer  than  those  of  the 
grenadiers.  Perhaps  it  may  be  in  the  con- 
tempbtion  of  bis  Royal  Highness  the  Com- 
mander in  Chief,  to  arm  the  British  gre- 
nadiers with  this  useful  and  formidable 
weapon. 

SACCHARUM,  in  botany,  iugarcane,  a 
genus  of  the  Triandria  Digynia  clau  and 
order.  Natural  order  of  Oramina,  Grami- 
nee,  or  Grasses.  Essential  character :  ca- 
lyx two-valved,  involucred  with  a  long 
lanugo;  corolla  two-valved.  There  are 
eleven  species ;  among  which  we  shall  no- 
tice the  S.  officiuarum,  common  sugar-cane, 
the  root  of  this  plant  is  jointed,  Uke  that  of 
otlier  sorts  of  cane,  or  reed ;  from  tliis  root 
arises  four,  five,  or  more  »hoots,  proportion- 
able to  the  age  or  strength  of  the  root, 
eight  or  ten  feet  high  according  to  the  good- 
ness of  the  ground ;  in  very  good  ricii  soils, 
canes  have  been  measured  nearly  twenty 
feet  in  height,  these  are  not  so  much  esteem- 
ed as  those  of  a  middling  growth,  abound- 
ing in  Juice,  and  having  little  of  the  essen- 
tial salt. 

The  canet  are  jobted,  more  or  less  dis- 
tiot  according  to  tbe  soil  i  a  leaf  is  fonnd 
ftt  each  joint,  tbe  baie  of  wliich  eBd)aeei 
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the  stalk  to  the  next  joint  above  its  inser- 
tion, before  it  expands  ;  from  hence  to  tbe 
point  it  is  three  or  four  feet  in  length,  on 
the  under  side  is  a  deep  whitish  furrow,  or 
hollowed  midrib,  broad  and  prominent ;  tlie 
edges  arc  thin,  and  armed  with  small  shwp 
teeth,  which  are  scarcely  to  be  discerned 
with  the  naked  eye ;  the  flowers  are  produ- 
ced in  panicles,  at  the  top  of  the  stalks,  from 
two  to  three  feet  long,  composed  of  many 
spikes,  nine  or  ten  indies  in  lengtli ;  these 
are  again  subdivided  into  smaller  spikes^ 
having  a  long  down  inclosing  the  flowers, 
to  as  to  hide  them  from  sight ;  the  seed  is 
oblong,  pointed,  and  ripens  in  th^  valves 
of  tbe  flower.  It  has  been  asserted  that 
the  sugar-cane  is  not  indigenous  of  Ame- 
rica; but  that  it  migrated  through  the  Eu- 
ropeans from  Sicily  and  Spain  to  Madeira 
and  the  Canary  islands,  afterwards  to  the 
West  Indian  islands,  to  Mexico,  Peru,  and 
Braril. 

S  ACCOLATES,  in  chemistry,  salti  form« 
ed  from  the  Saclactic  acidy  which  see. 

SACERDOTAL,  something  belonging  to 
priests. 

SACK  of  tpool,  a  quantity  of  wool  con- 
taming  just  twenty- two  stone,  and  every 
stone  fourteen  pounds.  In  Scotland,  a  sack 
is  twenty-four  stone,  each  stone  contaming 
sixteen  pounds. 

Sacks  of  earthf  in  fortification,  are  can- 
vas-bags filled  with  eartli.  They  are  used 
in  making  intrenchnients  in  haste,  to  place 
on  parapets,  or  the  head  of  the  breaches. 
Sic  to  repair  them,  when  beaten  down. 

SACKBUT,  a  musical  instrument  of  the 
wind  kind,  being  a  sort  of  tmmpet,  though 
different  from  tlie  common  trumpet  botli  in 
form  and  size :  it  is  fit  to  play  a  bass,  and  ia 
contrived  to  be  drawn  out,  or  shortened, 
according  to  tlie  tone  required,  whether 
grave  or  acute. 

SACLACTIC  add.  To  this  acid  Four- 
croy  has  given  the  name  of  mucous  acid, 
because  it  u  obtained  from  gum  arabic  and 
other  mucilaginous  substances.  This  acid 
Buiy  be  obtained  by  the  following  process : 
To  one  part  of  gum-arabic,  or  other  araci- 
lagmous  substance,  add  two  parts  of  nitric 
acid  in  a  retort,  and  apply  a  gentlo  beat. 
There  is  at  first  disengaged  a  little  nitnma 
gas  and  carbonic  acid  gas,  after  which  let 
the  mixture  cooL  There  is  then  precipi- 
tated a  white  powder  which  is  slightly  add. 
This  powder  is  the  saclaetic  acid.  Thus  ob- 
tained, saclactic  acid  is  a  little  gritty,  and 
with  a  weak  acid  taste.  It  is  readily  decom- 
poted  by  boity  and  yields  anactd  liqaor  whkk 
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cryttallko  by  nU  in  rhp  shape  of  tmedlet.  stranger.  Tor  liis  safe  coming  info,  andpau. 

It  i>  partly  mblimed  in  needlEa,  or  brown  ing  out  of  Ihc  realm.    P.tisporB,  howetpr, 

plates,  willi  an  odour  niniilar  to  ibat  of  ben-  under  tlie  Kinf;'8  liifn  manual,  or  licences 

zoic  arid.    Saclactic  arid,  in  tbe  atate  of  from  hii  ambasxadara  abroad,  whicli  are 

P'lwiler,  ii  not  very  joluble  in  vat^r.    Cold  now  more  utual,  are  obtained  with  greater 

—  r  doe*  nut  lake  up  more  than   SOO  facility. 


■  wciglil  -.  boiling 
does  not  take  up  above  one  half  more.  On 
coaling,  tlie  acid  ii  deposited  in  brilliant 
scaler,  wLicli  became  while  in  tbe  air. 
The  solution  hat  an  add  taste.     It  reddens 


SAFFRON.    See  Crocus. 

SatTroo  i>  cultivated  in  fields  for  use,  anil 
is  no  where  raised  with  lo  much  success  as  in 
England,  the  English  stkBroo  b^ing  geuertJly 


B  of  turnsole,    lis'.pecific  m-    »"<"»«d  W"!  gre""?  ""P'^rio'' W«ny  other, 
vily  at  the  temperatut*  of  &9"  is  nearly  the    ^'  """"'  ""  "*"  "">'""''""  ■'  '•  '-  "•' 
same  as  that  of  water.    This  acid  enters 
into  combination  with  earths,  alkalies,  and 
metallic  oxides;   and    tlie  salts  wliich  it 
forma  are  known  by  tbe  n 
lates. 
SACRAMENT,  signifies,  in  feneral,  a 


<l  way  of  propagating  it  is  by  the 
bnlhs,  of  which  it  Baiii]ally  produces  new 
es.    These  are  planted  out  in  trenches  at 
Gvc  indies  distance,  or  less,  aju}  they  sel- 
dom fail.    Tliey  produce  only  leaves  tbe 
first  year,  but  in  -September,  or  October, 
^„^.^,...^., .    .....■„„    ■„    ^u...„,    _    of  tlie  year  followine,  tliey  flower,    'Hut    ' 

sig^'of7thin7wcred«Kl"h^ly;  I^dTde-     *'^^"  ''  e»lhered  as  soon  as  the  Sowera   ] 
finedlobeanoutwanlandvFriblejignofa     "P"".  «"l  u  then  separated  from  all  filtlj,  . 
spiHtual  gr.ce.   Thus  there  arc  t«o  objects     ""*  ft™ed  into  eak.s  by  a  very  carefol   1 
m  a  sacrunent,  the  one  the  olgecl  of  the    jr"""  "^  B*.""';  "'•'«■    At  the  end  tf  ] 
senws,  and  U>e  otlier  the  object  of  tailh.    October^  when  the  llowenng«aK«i  i,ovfl 
Protestanbi  admit  only  of  two  sacramenU,     ^^  '"'"" ."''  "'"'" ,»'"  "'  "'^  8«i'nd  an 
bsptiun  and  the  euchatisi,  or  Lord's  sup-     """^  op  m  a  dry  place,  and  m  spring  ai 
per :  but  the  Koman  CdU.olics  own  seven,     P"'  '""•  "'^  8^'"''  "S^'"- 
tu.  baptism,  confirmation,  the  eucharist.         It  is  not,  liowever,  the  entire  flower  of 
penance,  extreme  unction,  ordination,  and     tite  plant  that  produces  it,  but  only  some  of 
uiamage.  its  internal  parli.     It  is  met  with  in  tlia 

SACRIFICE,  a  solemn  art  of  religious  sliops  in  Hat  and  thin  cakes,  into  which  it 
wonhip,  whidi  cotisisled  in  dedicating  or  Iwi  been  formed  by  pressing,  and  wUrh 
oScring  np  somelh'nig  animate  or  inanimate  Consitl  of  many  looiE  and  narrow  filaments, 
on  an  altar,  by  llie  bands  of  tbe  priest,  ei-  tint  are  smallest  in  their  lower  part,  where 
tlier  as  an  eipresuon  of  gratitude  to  tbe  they  are  of  a  pale  yellow  cotoiir;  in  Ihoir 
deily  tor  some  signal  mercy,  or  to  acJuiaw-  upper  part  liiey  are  broader  and  indented 
ledge  a  depcndance  on  him,  or  to  conci-  "t  their  edges,  and  of  a  Tery  Strang  audi 
liaie  his  lavom'.  iJeep  oiange  eotoar.  approaching  to  rednes*.' 

SACRILEGE,  is  church  robbery,  or  a    They   are   somewhat   tongh,    moderately 
taking  of  things  out  of  an  holy  place,  u    heavy,  very  easily  cut,  of  an  acrid,  pent.    ' 
where  a  person  steals  any  vessels,  oma-    tratiog,  hnl  not  unpleasant  smell,  somewhat 
mcnts,  or  goods  of  tlie  chnrdi.  atfecting  tbe  head,  and  of  a  bilterish  and 

8ADULE,  is  a  seat  upon  a  bone's  back,  bot,  but  highly  cordial  taste.  Thrown  int« 
eonlrived  for  the  cooTemency  of  tbe  rider.  ^>ter,  they  almost  instantaneously  (rive  it  a 
llie  ancient  Ramans  are  supposed  not  to  strong  yellow  or  reddish  colour,  according 
luve  made  nsc  of  saddles  and  ilinups,  and     to  tbe  quantity  used.    These  filaments  bi«    ' 


i*  tlioiight  that  tbey  did 
use  till  the  time  of  Constantine  tbe  Great, 
A.D.  HO,  as  appears  from  the  Greek  his- 
torian, Zonaras,  who  (throu^  l»  whole 
history)  makes  no  mention  of  a  saddle  for  a 
horse,  before  aucb  liuie  as  Comtans,  at- 
tempimg  to  deprive  his  hmiber  Conttantine 

of  tbe  empire,  nude  bead  ngunst  bis  anny,     expetimenis  of  Neumann, 

'    and  enteriBg  into  the  squndron  where  he     pear  that  any  volatile  oil  can  be  procored 

'  niself  was,  cast  him  beside  the  saddle  of    from  it  by  distillation.   It  is  probable,  how- 

'  bone.  ever,  Uiat  it  owes  its  strong  jmell  to  sncti  a 

SAFE  condiirt,  in  law,  ii  a  security  given     principle,  though  in  too  smalt  a  quantity  to 

be  eaaly  obtained  lepaiatc.  The  caluutiug 

11  S 


Uie  criitated  capillamrnts,  i 
pistil  of  the  flower  divides  at  ils  bead  ;  they 
are  of  a  deep  redduli  orange  colour,  while 
gtowiug,  and  there  are  only  three  of  tbem 
in  each  flower. 

Hitherto  satlron  has  not  been  subjected 
-  a  correct  chemical  analysis.    From  the 


by  tbe  Kiite,  under  Uic  Groal  Seal,  i 
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SAG 

matter  of  safiron  is  eqaally  soluble  in  alco- 
Tiol  and  wate^. 

SAGAPENUM.    Sec  Gum  rcwu. 

SAGE.  See  Salvia. 
SAGINA,  io  botany,  pearl-wort,  a  genus 
of  the  Tetrandria  Tetragynia  class  and  or- 
der. Natural  order  of  Caryopbyllei,  or 
Caryophylleap.  Essential  character ;  calyx 
tbor-leaved ;  petab  four ;  capsule  one- celled, 
foor-valved,  many  seeded.  There  arc  five 
tpecies,  of  whifeh  the  most  remarkable  is 
the  sagittafolia,  growing  naturally  in  nany 
parts  of  England.  The  root  is  composed 
•f  many  strong  fibres,  which  strike  mto  the 
Biiidj  the  footstalks  of  the  leares  arc  in 
length  proportionable  to  the  depth  of  the 
water  in  which  they  grow;  so  they  are 
sometimes  almost  a  yard  long:  they  arc 
thick  and  fungous;  the  leaves,  which  float 
npon  the  water,  are  shaped  like  the  point 
of  an  arrow,  the  two  ears  at  theur  base 
spreading  wide  asunder,  and  are  very  sharp 
pointed.  There  is  always  a  bnlb  at  tlie 
lower  part  of  the  root,  growing  in  the  solid 
«arth  beneath  the  mnd.  This  bulb  consti- 
tutes a  considerable  part  of  the  food  of  the 
Chinese ;  and  upon  that  account  they  culti- 
vate it.  Horses,  goats  and  swine  eat  it; 
cows  are  not  fond  of  it. 

SAGITTA,  in  astronomy,  the  wrrmp^  or 
darty  a  constellation  of  the  northem  hemis- 
phere, near  the  eagle,  conaattiiig  of  five 
stars,  according  to  Ptolemy  and  Tycho; 
but  in  Mr.  Flamsteed's  catalogue,  of  no 
less  than  twenty-three. 

Sagitta,  in  geometry,  a  term  vsed  for 
the  absciss  of  a  curve. 

Sagitta,  in  trigonometry,  the  same  with 
the  vereed  sine  of  an  arch. 

SAGITTARIA,  in  botany,  arroavAearf, 
a  genus  of  the  Monoeda  Polyandrta  class 
and  order.  Natural  order  of  IVipetaloi- 
deae.  Jnnci,  Jnssieu.  Essential  charac- 
ter :  calyx  three-leaved ;  corolla  three-pe- 
talled  ^  male,  fihunents  commonly  twenty- 
four:  female,  pistils  many;  seeds  many, 
naked.    There  are  five  kpecies. 

SAGITTARIUS,  the  archer^  in  astro- 
■omy,  the  ninth  sign  of  the  sodiac.  Hie 
•tin  in  this  constellation  in  Ptolemy's  cata- 
logno  are  thirty-two,  in  Tychol  sixteen, 
and  in  Mr.  Ffamwteed's  fifty-two. 

SAGO,  a  simple  brooght  fiom  the  East 
Indies,  of  considerable  nse  in  diet  as  a 
restorative. 

Sago  and  salop  are  vegetable  feoda.  The 
jbrmer  is  the  produce  of  the  cycas  ctrdna- 
IM,  and  is  extracted  fi-om  tkt  pith  of  ttie 
stem  and  branches,  by  nncamtion  in  wa« 


SAI 

ter ;  it  is  washed,  passed  through  a  perfcf^r 
rated  copper  plate,  so  as  to  reduce  it  to 
grains,  which  are  dried.  Salop  is  tlie  pro- 
duce of  the  orchis  mascubi.  The  lately 
introduced  arrow- root  powder  is  said  to  be 
the  produce  of  the  maranta  arimdinacea. 
Cassava  is  prepared  from  the  tuberose  root 
of  the  manise  (jatropha  manihot).  With 
the  fecula  of  this  root,  there  is  associated 
an  acrid  and  poisonous  juice,  which  is,  how- 
ever, completely  separated  by  washing,  in 
the  process  by  which  it  is  extracted.  The 
roots  of  the  bryonia  alba,  and  the  arum 
maculatum,  are  likewise  composed  princi- 
pally of  fecula,  associated  wiUi  acrid  mat- 
ter, which  is  separated  in  the  process  by 
which  the  fecula  is  extracted  from  them. 
These  two  were  formerly  prepared  for  me- 
dicinal use.  Wheat  affords,  perhaps,  a 
torger  quantity  of  fecula  than  any  other 
vegetable  substance,  and  in  a  state  of  per- 
fect purity.  A  very  pure  fecula,  in  large 
quantity,  is  also  extracted  from  the  potatoe, 
the  root  bemg  peeled,  well  cleansed,  and 
rasped,  the  pulp  placed  on  a  hair  sieve, 
and  vrater  poured  on  it  nntO  the  fecula  is 
extracted,  which,  after  being  deposited,  is 
washed  and  dried. 

SAHLITE,  in  mineralogy,  a  spedcs  of 
the  Talc  genus,  of  a  light  greenish-grey  eo* 
loor ;  it  occurs  massive ;  externally  it-  h 
shinmg  and  splendent ;  its  principaT  frac- 
ture is  foliated ;  fragments  frequently  rhom- 
boidal;  consists  of  very  coarse  grahnlar  dis- 
tinct concretions :  it  is  tianslucent  on  the 
edge;  semihard,  brittle,  and  easily  fran- 
gible ;  specific  gravity  3.tl.  It  is  found  at 
Sahlberg  in  Sweden. 

SAICK,  or  Saiqub,  a  Turkish  \e$$el 
very  comnuHi  in  the  Levant  for  carrying  of 
merchandize. 

SAIL,  in  navigation,  an  assembUige  of 
several  breadtlis  of  canvass,  sewed  together 
by  the  lists,  and  edged  round  with  a' cord, 
fitttened  to  the  yards  of  a  ship,  to  make  it 
drive  before  the  wind.  Every  yard  in  a 
ship  has  its  proper  sail,  except  the  cross- 
jack,  which  takes  its  name  from  the  yard : 
and  those  which  are  not  bent  to  the  yard, 
are  the  flying  jib,  fore,  foretop,  main,  mam- 
top,  maintop-gallant,  misen,  mizentop-mast, 
•tay-sails,  main  and  maintop  studding  sails. 

SAILING,  properly  denotes  the  art  of 
navigating  and  working  a  ship,  or  of  causing 
her  to  observe  such  motions  and  directions 
as  are  assigned  by  the  navigator ;  in  which 
sense,  sailing  differs  from  navigation,  and 
must  be  learned  t>y  practice  on  shipboard. 
See  NAYioATioir. 


SAL  SAL 

Sailiwc  abo  denotes  a  particalar  me-  «ential  character :  monogjrnoos,   or  one« 

ihod  of  navigation^-  in  whicb  sense  we  say,  styled  ;  calyx  five-parted ;  corolla  five-pe« 

Mercator's  sailing,  plane  saving,  parallel  tailed ;  anthers  placed  on  the  apex  of  the 

sailing^  middle  latitude  sailing^  and  great  g.enn.    There  are  two  species,  viz.  S.  chi- 

circle  sailing.  nenais,  and  S.  cocbinchinensis. 

Saiung,  great  drcUy  in  navigation,  the  SALE  rf goods.  If  a  man  agrees  for  the 
art  of  fincUng  what  places  a  ship  must  go  ptyrcliase  of  goods,  he  shall  pay  for  them, 
through,  and  what  counes  to  steer ;  so  that  before  he  carries  them  away,  unless  some 
her  tract  shaU  be  in  the  arch  of  a  great  chr-  term  of  credit  is  expressly  agreed  upon, 
de,  or  nearly  so,  passing  through  the  place  If  a  man  upon  the  sale  of  goods,  war- 
bailed  from  and  that  boimdto*  It  is  chiefly  rants  them  to  be  good,  the  law  annexes  to 
on  account  of  the  shortest  distance,  that  this  contract  a  tacit  warranty,  that  if  they 
this  method  of  sailing  has  been  fkoposed ;  be  not  so,  he  shall  make  compensation  to 
lor  in  the  sphere,  it  is  well  known  that  the  the  purchaser ;  such  vrarran^,  however, 
shortest  distance  between  two  places  is  the  must  be  on  the  sale.  But  if  the  vender 
ardi  of  a  great  circle  intercepted  between  knew  the  goods  to  be  unsound,  and  has 
them,  and  not  in  the  rhumb  or  spiral  pass-  used  any  art  to  disguise  them,  or  if  in  ai^ 
ing  through  those  pbcea.  respect,  they  differ  from  what  be  repre- 

As,  in   Mercator's  sailing,  the  several  sentsthem  to  be  to  the  purchaser,  he  wiH  be 

cases  are  solved  by  pbioe  triangles ;  so  answerable  for  their  goodness,  though  no 

the  solution  of  the  cases  of  great  circle-sail-  general  vrarrauty  will  extend  to  those  de- 

iog  is  obtained  by  means  of  spherical  trian-  fects  that  are  obvious  to  tlie  senses, 

gles :  and,  therefore,  the  navigator  should  If  two  persons  come  to  a  warehouse,  and 

be  master  of  spherical  trigonometry,  before  one  buys,  and  the  other  to  procure  him 

be  attempts  this  method.    See  Trigono-  credit,  promises  the  seller,  ^*  if  be  do  not  pay 

METRY.  you,  I  will;**  this  is  a  collateral  undertaking, 

SAILOKS,  the  principal  seamen  who  and  void  vrithout  writing,  by  the  statutes  of 

are  employed  in  working  or  managing  the  frauds;  bnt  if  he  say,  let  him  have,  the 

sails,  the  tackle,  steering,  &c.  goods,  I  will  be  your  paymaster,  this  is  an 

SAL  ojRjnoiitac^  naturaiy  in  mineralogy,  absolute  undertaking  as  for  himself,  and  he 

a  species  of  the  fossil  salts,  is  of  a  greyish  shall  be  intended  to  be  the  real  buyer,  and 

white  cokrar,  passing  ^o  y^low.  It  is  flaky,  the  other  to  act  only  as  his  servant    The 

and  of  a  saline  consistence.    It  occurs  mas-  question  in  these  cases  is  always  which 

Bive,  and  likevrise  crystallized :  the  crystals  party  was  originally  trusted.     For  if  the 

au^  small  and  adhere  or  intersect  one  ano-  party  to  whom  the  goods  are  delivered  was 

ther ;  externally  shining,  internally  splen-  ever  considered  as  responsible,  the  engage* 

dent  or  shining,  and  lustre  vitreous.    The  ment  of  4iie  other  is  void,  4mle8S  it  is  In 

#abstance  is  composed  of  writing ;  after  earnest  is  give^,  the  vender 

ikrn».*i.  ^r.».»^M-.      or  cu\  cannot  sell  tlie  goods  to  another  without  a 

Nunate  of  ammonia  ...  y7,h0  j  £.  i* :_  *u         j          j  ..u     /•       -r  *u 

S  1  hate  of  ammonia       f  50  default  m  the  vender,  and  therefore,  if  the 

up            ammonia  .. — ^^  irendee  does  not  come  and  pay,  and  take 

100.00  .the  goods,  the  vender  ought  to  give  him 
■  notice  for  tliat  purpose;  and  then  if  he 
When  pUcedon  bunung  coals  it  emits  a  ^^^  not  come  and  |)ay,  and  take  avray  the 
peculiar  odour,  and  is  volatilized  in  the  goods  in  convenient  time,  the  agreement  is 
Ibrm  4>f  white  smoke;  when  burned  or  dissolved,  and  he  isatJiberty  to  sell  tUem 
rabbed  with  lime,  ft  emits  an  ammoniaeal  to  any  other  person, 
smell.  It  is  said  to  be  the  product  of  vol-  SALEP,  or  Salop.  See  Sago. 
canoes,,  and  pSeudo-volcaBoes,  where  it  oc-  SALIANT,  m  fortification,  denotes  pro- 
cars  in  difierent  forms  ^  it  is  also  found  in  jecting.  There  are  two  kinds  of  angles, 
the  waters  of  different  lakes  in  Tuscany ;  the  one  saliant,  which  are  those  tliat  pre- 
it  is  foond  at  Vesuvius,  Etna,  and  tlito  Li-  ,sent  their  point  outwards ;  the  other  re- 
pari  iEolian  islands ;  in  France ;  at  Mount  entering,  which  have  thehr  points  inwards. 
Hecla,  in  Icebmd ;  and  in  the  vicinity  of  Instances  of  botli  kinds  we  have  in  tenailles 
inflamed  beds  of  coal  in  Scotland  and  £ng-  and  star-works. 

land.    It  is  also  found  in  divers  parts  of  Saliamt,  Salicmt,  or   Sai^lant,   in 

Asia,  and  ift  the  Isle  of  Bourbon.  heraldry,  is  apphed  to  a  lion,  or  other  beast, 

SALACIA,  in  botany,  a  genus  of  the  when  its  fore-legs  are  raised  in  a  leaping 

Cymndm  Triandria  dass  and  order.    £g-  postnre.    A  lion  salient  is  that  which  is 


SAL  ^AL 

erected  bend-ways,  standing  so  as  that  his  fonr-fifths  of  its  quantity  of  water  almost 

right  fore-foot  is  the  dexter  chief  point,  and  pure,  a  little  carbonate  of  ammonia,  some 

bis  hinder  \et\  foot  is  the  sinister  base  point  oil,  and  an  acid.     What  remains  behind 

4>f  the  escutcheon,  by  which  it  is  distinguish-  consists  of  muriate  of  soda,  phosphate  of 

ed  from  rampant.  soda  and  of  lime. 

SALIC,  or  Saliqve  law,  an  ancient  SALIX,  in  botany,  loiUoiv,  a  genos  of  the 

and   fiimiamental    law   of    the    kingdom  Dioecia  Diandna  class  and  order.    Natural 

of  France,  usually  supposed  to  have  been  order  of  Amentaceas.    Essential  character : 

made  by  Pharamond,  or  at  least  by  Clovis,  calyx  ament,  composed  of  scales;  corolla 

in  virtue  whereof  males  are   only  to  in-  none :  male,  nectary  a  melliferous  gland : 

bent.  female,  style  bifid;  capsule  one  celled,  t^o 

SALICORNIA  in  botany,  juinted  gUus-  valved ;  seeds  downy.  There  are  fifly- 
teorty  a  genus  of  the  Monandria  Monogynia  three  species ;  of  which  we  may  notice  the 
class  and  order.  Natural  order  of  Holo-  following:  the  S.caprea,  or  common  sallow- 
raceae.  Atriplices,  Jnssieu.  Essential  cha-  tree,  grows  to  but  a  moderate  height,  having 
lacter:  calyx,  ventricose,  entire;  petals  smooth,  dark-green,  brittle  brandies ;  oval, 
none ;  stamens  one  or  two ;  seed  one  cover-  waved,  rough  leaves,  indented  at  top,  and 
/€d  by  tiie  calyx.  There  are  nine  specie^,  woolly  underneath.  It  grows  abnndant- 
of  which  the  most  remarkable  is  the  S. '  ly  in  this  country,  but  more  frequently  in 
perennis,  vrith  a  shrubby  branching  stalk,  dry  than  moist  situations.  It  is  of  a  brittle 
which  grows  naturally  in  Sheppey  island,  nature,  and  nn6t  for  the  basket-makers;  but 
They  are  perennial,  and  produce  their  will  serve  for  poles,  stakes,  and  to  lop  for  fire- 
flowers  in  the  same  manner  as  the  former,  wood :  and  its  timber  is  good  for  many  pur- 
The  inhabitants  near  the  sea-coasts  where  poses.  Tlie  S.  alba,  white,  or  silver-leaved 
these  plants  grow,  cut  them  up  toward  the  willow,  grows  to  a  great  height  and  con- 
latter  end  of  summer,  when  they  are  fiUly  nderable  bulk,  having  smooth,  pale-green 
grown :  and  after  having  dried  them  in  the  shoots ;  long,  spear-shaped,  acuminated^ 
sun,  they  bum  them  for  their  ashes,  which  sawed,  silvery-white  leaves,  being  downy 
are  used  in  malung  of  glass  and  soap.  These  on  both  sides,  wiih  glands  below  the  ser- 
herbs  are  by  the  country  people  called  ratns.  This  is  the  common  white  willow, 
kelp,  and  promiscuously  gathered  for  use.  which  grows  abundantly  about  tovms  and  vil* 

SALISBURIA,  in  botany,  so  named  in  ^H^9  <^  ^y  ^^  ^^^  o^  "▼«»  and  brooks, 

honour  of  Richard  Anthony  Salisbury,  a  ^c*     S.  fragiles,  fragile  or  crack  willow, 

genus  at  the  Monoecia  Polyandria  ckiss  and  n*^  to  a  middlmg  statnre,  with  brownish, 

order.    Essential  character:  male,  amenta-  vciy  fragile,  or  brittle  branches ;  long,  oval, 

ceotts ;  anthers  incumbent,  deltoid :  female,  hmceoUte,  sawed,  smooth  leaves  of  a  shming 

aoUtary;  calyx  four  cleft;   drupe  with  a  green  on  both  sides,  having  dentated  glan- 

triangular  sliell.    There  is  only  one  species,  ^^^  foot-stalks.    This  sort  m^  particular 

viz.  S.  adiantifolia.  being  exceedmgly  fragile,  so  that  it  easily 

SALIVA.  The  saliva  which  is  secreted  cracks  and  breaks,  is  unfit  for  culture  in 
by  peculiar  glands,  and  which  flows  into  the.  osier-grounds.  S.  Babylonica,  Babylonian 
month,  is  a  clear  viscid  fluid,  without  taste  P^dnlous  Salix,  commonly  called  weepmg 
or  smell.  It  has  generally  a  frothy  appear-  willow,  grows  to  a  Urgish  size,  having  nu- 
ance, being  mixed  vrith  a  quantity  of  air.  ns^ous,  long,  slender,  pendulons  branches, 
Saliva  has  a  strong  attraction  for  oxygen,  hanging  dovm  loosely  all  round  in  a  curious 
which  by  trituration  it  communicates  to  DMoner,  and  long;  narrow,  spear- shaped, 
some  metalhc  substances,  as  mercuiy,  geld,  serrated,  smooth  leaves.  This  carious  wii- 
and  silver.  When  saliva  is  boiled  in  water,  low  is  a  native  of  the  East 
albumen  is  precipitated,  and  when  it  is  slow-  AH  the  species  of  Salix  are  of  the  tree 
ly  evaporated,  muriate  of  soda  is  obtained,  kind,  very  hardy,  remarkably  fast  growers, 
A  vegetable  gluten  remains  behind,  which  and  several  of  them  attaining  a  considerable 
bums  with  tiie  odour  of  prussic  acid,  stature  whem  permitted  to  run  up  to  stand- 
Saliva  becomes  thick  by  the  actien  of  acids,  ards.  Tliey  are  usually  of  the  aquatic 
Oxalic  acid  precipitates  lime.  Saliva  m  tribe,  being  generally  the  most  abun- 
abo  inspissated  by  alcohol.  It  Is  decom-  dani,  and  of  most  prosperous  growth,  in 
posed  l>y  the  alkalies ;  and  the  nitrates  of  watery  situations ;  they,  however,  will 
lead,  of  mercury,  and  the  silver,  precipitate  grow  freely  almost  any  where,  in  any  com- 
muriatic  and  phosplioric  acids.  By  distil-  mon  soil  and  exposure ;  but  conside^bly 
lation  in  a  retort,  it  froths  ap,  affords  nearly  the  fluitcst  and  strongest  in  low  Moist  land, 


p«ilicn!«rly  \a  ntanhy  f 


SALMO. 
M,  hy   tbe     uilh 


me  nne,ln  Kccuen  in  lli«  eamh. 

Terges  ot  iiveis,  urgoKs,  anil  ooier  waiera ;  tiere  ii  remain*  till  Itie  ailrance  ol'  spriajh 

liieuise  nJoog  the  sides  of  ditchei.   &e.  wIiod  ilie  young  ure  com\ilet('ly  dtvt'lupvdf^  J 

trtueh  jiUcei  often  lying   waste,   miy  be  uiil  ffrow  witb  siicli  rapiiliiy,  tliat,  by  tim'f 

rmiiloyed  to  good  advantage  ia  ptantatiDni  begimiing   of  Augiwt,    tliey  atla'  -  -    ■ 

«!' willowi  for  different  pnr|)D8es,  weigJit  of  six  or  seven  puiinds, 

SALLV,in  Uiemiliurysrt.ilieiiiuingoiit  rioDally  even  more.    Sonic  linndreik  lii 

of  tbe  lieaieged,  Irom  their  town  or  fort,  and  been  oceasionally  taken  iu  a  single  drauic. 

&Uing  upon  the  besiegers  in  tlteir  woriu,  in  bul  tlie  average  numbor  in  nul  above  lUty.  1 


order  to  cat  them  off,  nail  thdr 
liioder  tlie  progreu  of  their  RpproaclieB, 
destroy  tlieir  works,  &c. 

SALMASlA,  in  botany,  lo  nuioed  in 
memory  of  tlandini  Salrnasiui,  ■  geniu  of    fresh 
~eniandriji  Trigynia  class  and  order. 


lishes,  ID  llwir  moat  ahiindant  »e 

salted  and  bairelleil  for  expurialioiu 

The  principal  part  of  theie,  ukui  betare 

at  to  the  London  market,  in  ■ 

and  packed  in  ice.    In  Jnly, 

llie  year,  sal- 


April,  -}> 


Nalnral  order  of  Ciilt,  Joasieu.    Essential     i»on  liave  been  sold  at  Berwick,  a 
character ;  calyx,  Ave  parted ;  corolla,  five     of  le»a  than  a  halfpenny  per  pound.    Tlie 


petalled ;  style  none ;  capfiile,  tliree  celled, 
three  vatied,  many  seeded.  There  a  bnl 
one  species,  ni.  S.  rmcemosa,  a  native  of 
the  woods  of  Gniam. 

SALMO,  the  •olnuni,  in  natural  history, 
a  genus  of  liibes  of  tlie  order  Abdominales, 
Getierie  character:  head  smoolb,  compresn- 
ed  ;  tongue  n hi le  and  carlilapnous  ]  teeth     dred  ibonsaud. 
in  the  jaws  and  on  tlie  lon^uej  gill-mem-     stance,  that  no  Ibod,  if 


of  the  foriy  principal  salmon-fiiberiea 
on  the  Tweed,  between  its  moutli  a»d  fotnw  J 
lecu  miles  opwarda,  towards  iu  sonrce,  m 
amounted,  many  years  smoe,  to  beineeal 
live  and  six  thousand  puunds  per  anntinii,  f 
and  Ihe  number  of  listiea  annually  taken  bj^  J 
ilculated  Bl  upwards  of  two  hui»>  J 
is  a  singular  e 

may  believe  Iha   1 


ion  mn  1 


brane  from  four  to  twelve-rayed ,  body  fiir-  nuiform  slatemeats  of  fishermen,  is  ever.  1 

nisbed  at  die  hiad  part  with  an  adipose  fin.  found  in  the  stomach  of  tbe  salmon  ;  yet    I 

Gmelin  enamerates  GnyGve  species,  and  fishes  and  worms  are  employed  by  ttie  angler   j 

Shaw  HiKty-two,  of  wliich  we  shall  notice  with  success  in  lakini;  them.  Tlie  ca<e  may 

the  rallowiog :  possibly  be,  thai,  at  particular  seasons,  ther 

S.  salar,  or  tlie  common  salmon.    Tliis  may  totally  neglect  food,  as  ia  the  om  f 

abounds  principally  in  llie  Northern  .Seas,  with  some  other  spedei  of  animah,  parti-  ij 

wliich  it  qails  at  panicalir  pcrimla,  to  as-  CuUrly  seals,  which  abstain  for 

cend  rivers  to  a  my  considerable  height,  montlit.and  this  instance  of  exception  m 

and  deposit  its  spawn  in  them.     In  order  have  been   exangeraied  ii 

In  gain  ILe  favourite  spots  in  rivers  for  lliis  practice. 

porposc,  which  are  sometiuiei  at  Ihi!  dia-         S.  fiiriil,  or  common  troal,  is  fonnd  in 

tance  of  several  hundred  miles  from  Ihe  most  all  the  European  streams,  at  least 

ocean,    these   fishes  will   overcome   diffi.  sachasarc  cool  and  clcai'.     Its  length,  is 

culties  of  surprising  extent,  stemming  the  f  cueral,  is  about  fourteen  inches.    Occfr'J 

moat  rushing  current*,    and  leaping  with  sioually,  it  has  been  known  ti: 

■slonithi:^  activity  over  vanoos  elevalions.  pounds.    Trout  of  the  commoi 

It  is  related,  that  the  same  individual  lobes  ever,  are  br  preferable  to  Ibose  of  su<ft    ' 

will  return  to  the  same  spot  lor  a  succes-  extraordinary  magnitude.  Tlicsc  Ksbesaub.-  ' 

aiou  of  seasons^  in  this  respect  eiliibiting  sist  onworuis,  small  £sbea,  sliell-Gsh,  tat    ' 

preferencciiimllarto  those  of  birds  in  aimi-  water-insects.    They  are  extremely  rapa- 

lar  circuinitanccs.  The  salmon  is  generally  cioiis  and  devouring,  and  not  unfreigne  ' 

about  two  feet  and  three-quarters  long,  and  prey  upon  each  otiier.    Those  are   t 

has  been  seen  of  tbe  len|-lb  of  sii,  and  esteemed  wbicli  are  found  in  the  coldest 

weigbmg,  in  this  case,  seveuty4bur  ponnds.  streams,  and  they  are  generally  regarded  w  > 

Tills  tiih  a  remarltabl*  far  the  excellence  an  ele;:anl  and  Inxurions  article  of  food> 

of  its  Qavoiit,  and  III  riclmesa,  and  ba  wel-  They  appear  to   have   been  only  slightly 

come  diih  at  ever;  table.     It  eouatitules,  known  to  llie  Greeks  and  Romans,  and  ta 

1  ipipurlant  article  of  commetce.  have  been  rather  admired  for  Ihe  beauty  of 


llie  principal  fishery  I 
island,  is  at  Berwick  B 
November,  tliey  begin  lo 


almon,  in  this     Ibeir  appearance,  t 
le  Tweed.    In     tor  Ihe  table. 

S.  salve 


eagerly  sought  after 


a  afleivrards  deposit  their  spawn     long,  very  siniiUr  iu 


SAL  SAL 

lalnieii,  bnt  more  slender.    It  abonnds  in  of  the  Pentandria  Digynia  class  and  order, 

the  ri?en  of  Siberia,  and  tlie'lakes  of  Ger-  Natural  order  of  Holoraceac.    Atriplices, 

many,  and  in  this  coontry,  in  the  lakes  of  Jussieu.    Essential  character:  calyx,  five- 

Cnmberland  and  HTestmoreland.    It  is  con-  leaved ,  corolla  none ;  capsiild  one-seeded ; 

tidered  as  one  of  the  highest  delicacie?,  seed  screw-shaped.    There  are  thirty^one 

and   has  the  most  brilliant  colours,  and  species.    These  pkuits  are  well  known  for 

finest  flaTOur,  when  inhabiting  the  coldest  producing   alkaline  salt,  comnsonly  called 

waters.  barilla,  soda,  or  kelp ;  many  of  them  are 

Hie  S.  eperlanvs,  or  smelt,  is  about  se-  herbaceous  and  annual,  some  have  shrubby 

iren  inches  long,  highly  elegant,  of  a  taper-  stems.    The  leaves  are  generally  altema^, 

ing  form,  and  semi-transparent  appearance,  in  some  opposite,  others  round  or   flat ; 

It  has  an  odour  not  unlike  that  proceeding  flowers  terminating  or  axillary.     S.  kali 

firom  vegetables,  and  which  has  by  some  grows    natarally    in    tlie  salt  marshes  in 

been  resembled  to  that  of  a  violet,  and  by  divers  parts  of  England.    It  is  an  annual 

others  to  that  of  a  cucumber.    In  the  win-  plant,  which  rises  above  five  or  six  inches 

ter  months  it  is  caught  in  extreme  abun-  higli,   sending  out  many   side   branches, 

^ance  in  the  riven  Thames  and  Dee.  which  spread  on  every  side,  vrith  short  awl* 

The  S.  Greenlandicns,  or  Greenland  sal-  sbaped  leaves,  which  ^  are  fleshy,  and  ter- 

mon.  Theie  abound  off  the  coast  of  Green-  minate  in  acute  spmes.    S.  soda  rises  with 

land,  where  they  are  taken  in  vast  quanti-  herbaceous  stalks   near   three  feet  high, 

ties  and  dried,  not  only  for  the  use  of  man,  spreading  wide.    The  leaves  on  the  prin- 

but  of  cattle,  for  which  they  constitute  a  cipal  stalk,  and  those  on  the  lower  part 

valuable  food  in  winter.    It  is  about  tlie  of  the  branches,  are  long,  slender,  and  have 

size  of  a  smelt.  uo  spines;  those  on  the  upper  part  of  the 

S.  thymaUus,  or  the  grayling,  is  about  a  ttalk  and  branches  are  slender,  short,  and 

foot  and  a  half  long,  and  abounds  in  the  ri-  crooked.  All  the  sorts  of  glass- wort  aresome- 

yen  of  mountainous  countries  in  Europe  times  promiscuously  used  for  makmg  soda 

and  Asia.    It  resembles  the  trout  in  form,  or  mineral  alkali,  but  tliis  species  is  esteem- 

In  some  of  the  rivers  of  England,  it  is  found  od  best.    Tlie  manner  of  making  it  is  as 

in  great  perfection.    It  feeds  on  insects  ibllows  j  having  dug  a  trench  near  the  sea, 

and  fishes,  and  is  highly  voracious,  catches  they  place  laths  across  it,  on  which  they  lay , 

with  extreme  ayidity  at  the  bait,  and  swims  the  herbs  in  heaps,  and  having  made  a  fire 

with  extraordinary  rapidity,  passing  through  below,  the  liquor  which  runs  out  of  the 

the  water  like  a  dart,  or  a  moteor  through  herbs  drops  to  the  bottom,  which  at  length 

the  air.  thickening,  becomes  soda,  whicli  is  partly 

SALON,  or  Saloon,  in  architecture,  a  of  a  black,  and  partly  of  an  ash-cotour,  very 
very  lofty  spacious  hall,  vaulted  at  top,  and  sharp  and  corrosive,  and  of  a  saltish  taste, 
sometimes  comprehending  two  stories  or  This,  when  thoroughly  hardened,  becomea 
ranges  of  windows.  The  salon  is  a  grand  like  a  stone,  and  in  that  state  is  transport- 
room  in  tlie  middle  of  a  bnildmg,  or  at  the  ed  to  different  countries  for  the  making  of 
bead  of  a  gallery,  &c    Its  fiices  or  sides  Jjlass,  soap,  &c. 

ought  aU  to  have  a  symmetry  wiUi  each        SALT,  cuUnury,  or  Murl%te  of  Soda. 

other ;  and  as  it  usually  takes  up  the  height  Tlib  salt  u  one  of  the  most  abundant  pro- 

of  two  stories,  ito  ceUing,  sliould  be  with  a  ductions  of  nature,   and  exists  native  in 

moderate  sweep.     Salons  are  finequently  much  greater  quantity  than  any  other  neu- 

boilt  square,  and  sometimes  octagonal.  tral  salt    The  waters  of  the  ocean  owe 

8ALPA,  in  natural  htatory,  a  genus  of  their  saltness  to  it,  it  is  found  in  a  number 

Uie  Vermes  MoUusca  class  and  order :  body  of  mineral  springs^  and  it  forms  immense 

loose,  nayant,  geUtinous,  tubular,  and  open  strata  in  the  boweb  of  the  earth,  or  rising 

at  each  extremity :   intestine  placed  ob-  ©n  the  surface,  even  to  flie  height  of  moun- 

fiqoely:  eleven  species  have  beenenume-  udns.    According  as  it  is  produced  fiom 

rated,  in  two  divisions ;  A  furnished  with  an  these  sources,  it  is  named  sea-salt,  or  rock- 

appendage :   B.  without  the  terminal  ap-  alt.    Rocksalt  is soUd,  hard, and  more  or 

pendage.    The  animab  of  tlRs  genus  are  of  less  transparent,  of  a  white,  grey,  or  red- 

a  gregarious  nature  and  often  adhere  to-  dish  colour,  someHmes  of  a  bright  or  deep 

getber ;  they  swim  vrith  great  facihty,  and  red,  or  yellow,  and  more  rarely  with  spots 

have  the  power  of  contracting  or  opening  at  of  blue.    Its  fracture  is  fi)liated  or  fibrous  • 

pleasure  the  cavitiw  at  the  extremities.  genermUy  it  is  massive,  but  sometimes  crys^ 

SALS  OLA,  in  botany,  aa/t-aosff ,  a  gems  taUiaed  in  cubes,  and  iU  fragmenU  are  a)« 


SALT. 


>vaj9  of  a  cubical  form.  The  colours  have 
been  supposed  to  depend  on  the  oxide  or 
muriate  of  bon.  In  general  it  is  pore,  and 
hence  its  taste  is  purely  saline ;  but  some- 
times it  is  bitter  from  the  presence  of  fb- 
reigil'salts.  There  are  immense  mines  of 
it  in  different  countries.  Those  of  Cracow, 
in  Oallicia,  have  been  long  celebrated.  It 
abounds  in  the  east  and  soutli  of  Germany, 
is  found  in  large  quantities  in  Spain,  and 
likewise  m  Cheshire,  in  Enghmd.  In  Afri- 
ca, Asia,  and  America,  it  is  not  less  exten- 
sively distributed,  forming  hills  above  the 
fuHace,  or  very  extensive  beds.  It  is  al- 
ways connected  with  rocks  of  secondary 
formation,  and  genenDy  with  gypsum  or 
sulphate  of  limer 

Dr.  Watson,  in  the  second  volume  of  his 
'*  Essays,**  speaking  of  the  salt  mines,  says, 
'*  There  are  several  mines  of  rock-salt  near 
Korthwich  in  Cheshire,  the  first  of  which 
was  discovered  as  they  were  boring  for  coal 
in  the  year  1670.  The  springs  which  are 
met  with  both  above  and  below  the  level 
of  the  Northwich  bed  of  rock-salt,  are 
strongly  impregnated  with  salt.  This  is 
easily  accounted  for:  the  rain-water,  in 
sinking  through  the  ground  which  lies  over 
the  rock-salt,  at  last  arrives  )at  the  salt ;  its 
further  descent  is  in  a  great  measure  ob- 
structed by  the  solid  body  of  salt ;  it  rests 
upon  it,  and,  in  resting  upon  it,  dissolves  it, 
and  thus  constitutes  a  brine-spring  above 
the  level  of  the  bed  of  rock-«alt.  The  brine- 
springs,  which  are  found  below  that  level, 
probably  arise  from  the  water,  vriiich  has 
dissolved  a  portion  of  rock-salt,  in  sinking 
10  that  depth  in  the  earth.  I  have,"  conti- 
nues the  Doctor,  '*  had  the  curiosity  to  go 
to  the  bottom  of  some  of  the  most  fiunous 
mines  in  England,  but  I  never  thought  my 
labour,  in  these  subterraneous  expeditions, 
so  well  reivarded  as  in  the  sight  of  the 
rock-salt  mines  at  Northwich.  These  are 
superior  to  the  mines  at  Cracow,  in  Poland, 
which  have,  for  many  centuries  been  the 
subject  of  general  admiration."  A  single 
pit,  at  Northwich,  yields,  at  a  medium, 
4,000  tons  of  salt  in  a  year. 

In  difierent  countries,  the  process  of  ob- 
tainrng  salt  is  different.  In  very  cold  cli- 
mates, the  water  being  received  mto  shal- 
low ditches  during  the  vrinter,  is  frozen,  by 
which  a  great  part  of  t|ie  superfluous  water 
is  removed,  and  the  remainrog  liquor  af- 
fords salt,  by  artificial  evaporation.  In 
warm  clhnates,  it  is  obtained  by  sponta- 
neous evaporation.  The  water  is  received 
^to  bfoad,  shallow  trenches  at  the  sei-cide, 


vrithoutthewachoftlietide.  The  bottom 
of  these  is  made  of  cUy,  well  beaten,  and 
they  are  dirided  into  several  departments. 
The  fluid  being  thus  spread  out  on  an  exten- 
sive surfi^ce,  quickly  evaporates,  and  by 
sluices  it  is  removed  from  one  department 
•  to  another,  so  that  when  it  arrives  at,  the 
last,  it  is  a  strong  brine,  and  the  salt  is  soon 
deposited.  It  b  necessarily  mixed  with 
the  clay  of  the  gcoimd,  and  with  several  of 
the  neutral  salts,  and  other  impurities 
which  sea- water  contains.  Salt,  prepared 
m  this  manner,  is  known  by  the  name  of 
baysalt  In  coUler  climates,  recourse  must 
be  had  to  artificial  evaporation.  The  w|h 
ter  is  heated  in  shallow  iron  pans.  Muriate 
of  soda  possesses  the  singular  property 
that  it  is  as  soluble  in  cold  as  in  hot  wacer- 
after  due  evaporation,  therefore,  it  begiw 
to  crystallize  on  the  surface  of  the  hot  H. 
qiior ;  the  crystals,  as  they  increase,  fall  to 
the  bottom  of  the  vessel,  are  raked  out,  and 
set  to  drain.  This  is  the  process  by  whidi 
it  is  obtained  in  this  country.  Sometinica 
this  method  is  conjouied  with  natural  evi- 
poration.  The  seawater,  before  it  is  i«. 
ceived  into  the  boiler,  is  pumped  into  a 
large  reservour,  under  which  fiiggoU  of 
thorns,  &c.  are  suspended.  It  is  allowed 
to  drop  over  these,  and  a  large  torface  be- 
ing  thus  presented  to  the  atmosphere,  while 
the  air  is  also  rapidly  renewed,  a  consider- 
ably  part  of  the  water  is  evaporated.  It  is 
then  conveyed  to  the  boiler,  and  evaporated 
in  the  usual  manner.  Or,  in  some  of  the 
northern  departments  of  France,  the  sea- 
water  ia  made  to  flow  over  a  bottom  of  clay 
covored  with  sand,  which  favohrs  botii  the 
evaporation  of  the  water,  and  the  concre- 
tion of  the  salt ;  the  saline  deposit,  which  is 
at  length  formed,  is  lixiviated  vrith  sea-wa- 
ter,  which,  becomhig  thus  more  impreg- 
nated with  salt,  is  concentrated  by  boiling, 
so  as  to  afford  it  by  hasty  crystallization! 
Sea-salt,  obtained  by  any  of  tliese  pro- 
cesses, is  never  perfectly  pure.  Sea-water^ 
by  its  analysis,  is  found  to  contain,  besides 
muriate  of  soda,  several  other  neutral  salts 
particuUriy  muriate  of  magneshi,  muriate 
of  lime,  and  sulphate  of  soda.  These  being 
much  more  soluble  in  hot,  than  in  cold  wa- 
ter, remain  dissolved  m  the  hot  liquor,  from 
which  the  sal^  crystalliies.  A  small  quan- 
tity of  them,  however,  still  adheres  to  the 
muriate  of  soda,  they  render  it  deliquescent, 
give  it  a  bitter  taste,  and  considerably  im- 
pair its  antiseptic  power.  Different  pro> 
cesses  have  therefore  been  contrived  to  ob- 
tain the  salt  free  from  tiiese  mixtufts.  The 
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niost  simple  is  merely  to  procure  the  salt 
by  a  xlow  artificial  evaporation.  It  tlien 
crystallizes  with  scarcely  any  mixture  of 
tlie  others.  This  is  the  cause  of  the  supe- 
rior  purity  of  the  bay-salt.  Hence,  also,  the 
larger  the  crystals  of  sea-salt  are,  they  may 
be  justly  supposed  to  be  the  purer,  as  the 
largeness  of  the  crystals  is  owuag  to  the 
slowness  of  the  evaporation  by  which  they 
are  formed. 

For  chemical  purposes,  muriate  of  soda 
b  most  easily  purified,  by  dissolving  it  in 
water,  and  adding  ^o  its  solution  a  solution 
of  carbonate  of  soda,  drop  by  drop,  till  no 
cloudiness  is  produced  by  the  addition. 
Every  foreign  salt  is  thus  decomposed  and 
precipitated,  and  the  strained  solution  will 
contain  the  pure  muriate  of  soda,  which  may 
be  crystallixed.  Muriate  of  soda  has  a  salt, 
rather  agreeable  taste,  being,  when  pure, 
free  from  all  bitterness ;  it  is  soluble  in  ra- 
ther less  than  three  parts  of  water,  at  the 
temperature  of  60°.  The  crystals  neither 
deliquesce,  nor  effloresce,  on  exposure  to 
the  air ;  the  common  sea-salt,  indeed,  is  de- 
liquescent; but  this  is  owing  to  the  muriates 
of  magnesia  and  lime,  which  adhere  to  it. 
Exposed  to  heat,  the  crystals  of  muriate  of 
toda  decrepitate  firom  the  sudden  conver- 
sioCi  of  their  water  of  crystallisation  into  va- 
pour. If  the  temperature  is  raised  to  a  red 
beat,  the  salt  melts ;  m  an  intense  heat,  it 
is  volatilized  in  white  vapours,  without  hav- 
ing imdergone  any  decomposition.. 

Crystallized  muriate  of  soda  contains  55 
of  soda,  and  47  of  acid,  containing,  how- 
ever, some  water  of  composition,  so  that  of 
real  add,  the  quantity  is  38.83.  Its  speci- 
fic gravity  is  2.12.  This  salt  is  decomposed 
by  the  sulphuric  and  nitric  acids,  in  the 
seme  manner  as  the  muriate  of  potash  is. 
It  is  from  its  decomposition  by  the  sulphu- 
ric acidy  that  the  muriatic  acid  is  best  ob- 
tained, as  has  already  hcen  observed.  When 
decomposed  by  the  nitric  ac)d,  part  of  the 
latter  is  decomposed,  a  quantity  of  its  oxy- 
gen being  transferred  to  the  muriatic.  One 
of  the  most  important  practical  problems  in 
diemxstry  is  to  decompose  this  salt,  so  as  to 
obtain  its  alkali.  It  abounds  so  much  in 
nature,  tliat  if  such  a  process,  capable  of 
being  carried  on  to  advantage,  could  be  dis- 
covered, a  vast  supply  of  soda  would  be  ob- 
tained ;  and  as  this  alkali  can  be  employed 
for  every  purpose  that  potash  can,  and  is 
even  much  snperior  to  it  for  some  uses,  such 
4  discovery  would  be  of  much  importance  to 
the  chemical  arts.  Salt  is  decomposed  in 
the  osoal  aode  by  snlpluiric  add ;  and  to 


defray  the  expense,  the  muriatic  acid  is 
collected  and  employed  in  the  manu&cture 
of  sal  ammoniac,  in  the  preparation  of  oxy- 
muriatic  acid  for  bleaching,  or  for  any  other 
useful  purpose  to  which  it  can  be  applied. 
The  sulphate  of  soda  is  calcmed  in  a  rever- 
beratory  furnace,  to  free  it  from  any  super- 
fluous acid.  It  is  then  to  be  decomposed. 
It  is  of  very  extensive  use.  Its  applica- 
tion to  preserve  animal  substances  from 
putrefaction  'is  well  known;  the  theory 
of  its  antiseptic  quality  has  never  yet  been 
properly  explained.  It  is  ako  taken  uni- 
versally as  a  seasoning  to  food,  and  seems 
to  be  very  necessary  to  promote  digestion, 
as  even  the  lower  animals,  it  has  been 
proved,  languish  when  altogether  deprived 
of  it.  It  is  employed  in  a  variety  of  arts. 
In  the  manufacture  of  pottery  of  tlie 
coarser  kind,  when  it  is  thrown  into  the 
oven  in  which  the  ware  is  baked,  it  is  con- 
verted into  vapour,  and,  being  applied  in 
tliis  state  to  the  surface  of  the  vessels,  glazes 
them,  an  effect  probably  ovring  to  the  com- 
bination of  its  alkali  with  the  siliceous  earth 
of  the  pottery.  It  is  employed  in-thc  ma- 
nufacture of  glass,  which  it  is  said  to  render 
whiter  and  clearer ;  in  that  of  soap,  which 
it  makes  harder ;  as  a  flux,  in  the  melting 
of  metals  from  tlieir  ores ;  and  in  a  variety 
of  chemical  and  pharmaceutical  processes. 

Salt,  in  a  chemical  sense,  is  a  chrystal- 
lizable  subttance,  considerably  soluble  in 
water,  and  highly  sapid.  The  term  is  ap« 
plied  likewise  by  modem  chemists  to  all 
the  crystallizable  adds,  or  alkalies,  or  earths, 
or  combinations  of  adds  with  alkalies, 
earths,  or  metallic  oxides :  hence  salts  in 
chemistry  are  distinguished  into  alkaline, 
earthy,  and  metallic,  and  they  take  their 
names  from  the  acid,  and  alkali,  &c.  of 
which  they  are  combmed:  thus  the  sul* 
pkdte  of  soda  is  a  combination  of  sulphuric 
acid  and  soda ;  the  $ulpkUe  of  soda  is  a  com- 
bination of  Mulphtavui  acid  and  soda.  The 
termination  aie  denotes  that  the  salt  is 
formed  of  the  acid  containing  the  greater 
quantity  of  oxygen,  and  the  termination  ite 
of  the  acid,  containing  the  smaller  quan- 
tity of  oxygen.  There  are  also  salu  of  triple 
combinations,  as  alum,  tartarized  antimony, 
&c.  Salts  are  dtber  also  neutral,  that  is 
where  the  ingredients  are  in  perfect  satura- 
tion, (see  Nbutrauzation,)  or  With  tlie 
add  in  excess,  of  which  tartar  is  an  exam- 
ple, or  with  an  excess  of  the  base,  as  in 
borax.  Tliese  circnmstances  have  been 
distinguished  by  the  prefix  super  in  the  first 
CMC,  and  sa^  in  the  latter :  hence  tartar  is 
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named   llie  tiiprr-tarintc  of  pntatb-,  ind  Utile  ball;   calyx  ■uli-gloliiifu',  ;iubei«iif, 

bom,  Die  »iti'lioral(!  of  soda.  one-culled,  cocuisling  of  a  (louhI«  mem- 

jJALVAUORA,   in  botany,  B  ftaui  of  brane;  corolUiioar,  aulas  it  be  tlNinnpr 

Ibe  Telruidri*  MonogyniB  rlaas  lod  order,  membmne  of  tlie  calyx ;  «tanicn  au  up' 

NiUual  order  of  AtripUcea,  JimifD.     Es-  rightpOkr,  placed  on  tliebueoftliBciilyx: 

(cnlial  rbuacler ;  calyx  four-cleft  ;  corolla  female,  in  tlic  middle  of  tlie  h«ll,  aolitary  -, 

Ibur-clrft ;  berry  one-seedcd  ;  wed  covered  calyx  and  corolla  it  in  t)ie  naC*a  ;  \tatiis  • 

with  an  aril,  liere  are  three  apeciei  fonnd  ^enni  about  Gflceti,  obliquely  onte,  bliinl, 

id  China.  mSRcd  with  doti,  each  on  diilincl  pedicle*, 

SALVAGE  mnty,  a  rewanl  allowed  by  Guleued  to  the  bottom  of  the  calyx  ;  ilylc 

the  ci^il  and  alatute  taw,  for  the  laiinf:  of  none  ;  nligma  a  dot  on  the  lop  of  the  gtirm ; 

sliip*  or  ^oods  fcum  the  danger  of  Ibe  irai,  pericarptum  none  ;  ceeds  aa  many  as  there 

prrale!!,  or  enemiei.    Where  any  iJjip  ia  rn  are  germ^  and  of  Ibe  name  form.    Tlhe 

danfter  of   being  atranded,    or  driven  on  male  and  female  Bowei)  may   be  diitin- 

nhare,  juaticei  of  the  peace  are  to  com-  guiahed  iu  the  dry  ptani  before  tlie  calyxea 

mand  Ibe  canitaUes  lo  aaicmble  aa  many  open,  by  the  size  of  Ihe  protuberant  fraina. 
perKina  aa  are  necenaaty  to  preserve  il;        SALUTATION,   the  act   of  aalnting, 

and  on  its  beini;  preaerved  by  their  means,  greetioff,  or  paying  respect  and  reverence 

Ihe  penona  awialing  therein  shall,  in  thirty  to  any  one-    Tlicre  ia  a  ijrcal  variety  tn  the 

days  after  be  paid  a  reflsonabie  reward  for  fonoa  of  lalntalion.    The  orientals  aahite 

the  salvage,  oUicrwise  the  abip  or  goods  by  nnrovering  their  feel,  laying  their  hands 

shall  renuiD  in  Ibe  cualody  of  the  officers  on  tbeir  breasta,  tec.    la  England,  we  aa- 

of  Ihe  cualonis,  •«  a  security  for  Ihe  same.  inle  by  ancoiering  the  head,  bending  Ihe 

SALVIA,  in  botany,  s^r,  agenosofttae  body,  Str.    The  pope  formerly  paid  reve- 

Diandria    Houogyaia    class    and    order,  rence   to   none  except   the  emperor,   lo 

Nainral  order  of  Verticillats'.      Labiala.',  whom  be  stooped  a  very  little,  wlien  he  per- 

Jnuieo,     Eaaential  character:  corolla  on-  milted  him  to  kits  hit  lipi.  Aprince,orper- 

eipial ;  filamenta  faalened  trantrersely  to  a  son  of  extraordinary  quality,  is  saluled  at 

pedicle.    There  are  seventy-nine  "pedes,  his  entering  a  garrwon  by  the  firing  of  the 

This  exieDsive  genoa  conaiats  oF  herbs  or  cannon  round  the  place.  In  'the  Geld,  when  i 

under  sbrobs ;  the  flowen  are  from  one  to  a  regiment  ia  to  be  reviewed  by  a  king, 

three  togetlier  from  a  bracte,  or  a  leaf.  Ire-  or  hia  general,  Uie  dmma  beal  as  he  ap-  I 

qnently  in  spikes.  S.  ofiicinalia,  or  common  proaches,  and  the  o&Vcera  aalnte  him  one 

lBi)[e  aage,  whir.biscnllivaledingardens,  of  after  another,   as  he   paatea  by,  stepping  | 

which  there  are  the  folJowiiig  varieties  ;  l.  back  with  the  right  foot  and  liand,  bowing  j 

Th«  common  green  sage,  f.  The  worm  wood  their  half  pikes  lo  the  ground,  and  then  re-  ' 

■age.    S.  The  green  sage  with  a  variegated  covering  them  gently,  bringing  np  the  fool  ' 

leaf.    4.  The  red  aage.    5.  The  red  sage  and  hand,  and  planting  tbcin ;  which  done, 

with  a  variegated  leaf.     These  are  acci-  tliey  pull   oif  their  haU  without  bn?ving.  I 

dental  variations,   and   tiiercfore  are  not  The  ensigna  salute  all  together,  bringing  | 

ennoMiated  as  species.    'Hie  common  sage  down  tbeir  cotonn  near  the  ground  directly 

grawa  natoially  in  the  southern  parts  of  before   tbem  at   ono  motion,  and  having  ' 

Europe,  but  ia  here  cnllivaled  in  gardens  taken  tliem  up  ag^n,  gently  lift  Iheir  hala.  I 

fbr  nac :  bat  the  variety  with  red  or  black-  At  aea,  they  aalnte  by  ■  discbarge  of  can- 

isli  leaves  is  the  moel  common  in  the  Britiib  non,  whidi  ia  greater  or  lesa,  according  to  I 

gardens:   and  the  wormwood  nge   is  in  the  degree  of  respect  Ibey  would  show  ^ 

grcster  plenty  here  than  the  common  green-  and  here  ships  always  salute  with  an  odd  I 

leaved  aige,  wbloh  n  but  in  few  gardens,  namber  of  ^una,  and  galleya  with  an  even  I 

S.  anricutata,    common    sage    of   virtue,  one.    Toaalole  with  mnakela  iaiofire  one,  j 

wliicb  is  also  well  known  in  the  gardens  and  two,  or  three  volliea  -,  which  ia  a  method  of 

markets.    The  leaves  of  this  are  narrower  salutation  that  aoniclimes  precedes  that  of 

thin  those  of  the  common  aorl ;  they  are  cannon,  and  it  chiefly  used  on  occasion  of  I 

boarj,  and  some  of  them  ace  indented  on  feasbt.     After  Ihe  cannon,  tfiey  also  some-  j 

Iheir  edges  towards  the  baae,  which  inden-  times  aalnte  or  hail  with  the  voicf,  by  a  i 

mrea  have  the  appearance  of  Kira.  Joint  shout  of  all  Ihe  sliip's  company,  re-  | 

SALVINU,  in  botany,  a  genua  of  the  pealed  three  limes;  wliidi  aalntalion  also  I 

Cryplogamia  Miscellanea  class  and  order,  occasionally  obtains  where  they  cany  no  ) 

Genetic  character:   male,  flowera  four  lo  pins,  or  do  not  care  to  diacharge  any.     Sa-  , 

■nne,  amoDi  wborled  roots,  beaped  into  a  luting  with  the  flag  ia  peifonned  two  waya,  j 
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either  by  holding  it  close  to  the  staff  so  as  suffocating  wind  peculiar  to  the  desert  of 
'  k  cannot  flatter,  or  by  striking  it  so  as  it  Arabia.    It  blows  over  the  deserts  in  tlie 
cannot  be  Been  at  all,  which  is  the  most  re-  months  of  July  and  August  from  the  north- 
•pectfiil.     Saluting  with  tlie  sails  is  per*^  west,  and  sometimes  it  continues  its  pro- 
formed  by  hovering  the  topsails  half-way  gress  to  the  very  gates  of  Bagdad,  but  it  is 
of  the  masts.    Only  those  vessels  that  carry  said  never  to  affect  any  person  within  tlie 
-^  BO  guns  salute  with  the  sails.                       '  wali&    It  otten  passes  with  tlie  quicknesa 
Tke  following  regulations  on  this  subject  of  Ughtning:  and  there  is  no  wuy  of  avoid- 
are  deserving  of  notice  :  '*  When  any  of  his  ing  the  dire  effects  but  by  tailing  on  the 
Majesty's  ships  shall  meet  with  any  ship  or  ground,  and  keeping  the  &ce  close  to  tlic 
ships  belonging  to  any  foreign  prince  or  earth.    Those  who  are  negligent  of  this 
state,  within  his  Majesty's  seas,  (which  ex-  caution  experience  instant  death. 
tend  to  Cape  Finisterre)  it  is  expected  that  SAMOLUS,  in  botany,  a  gemuS  of  the 
the  said  foreign  sliips  do  strike  their  top-  Pentandria  Monogynia   class   and   order, 
nil,  and  take  in  their  flag,  in  acknowledg-  Natural  order  of  Prccix.     LysinmchiXy 
nent  of  his  Majesty's  sovereignty  in  tliose  •lussieu.    Essential  character :  corolla  sal- 
sea^:  and  if  any  shall  refuse,  or  offer  to  ver^liaped  ;  stamina  fenced  by  the  scalelets 
resist,  it  is  enjoined  to  all  flag-oflicers  and  ^  (be  corolla ;  capsule  one-celled,  inferior, 
oommanden  to  use  their  utmost  endeavours  There  is  but  one  species  j  riz.  8.  valerandi, 
to  compel  them  thereto,  and  not  suffer  any  brookweed  yr  watf  r  pimpernel ;  this  plant  . 
dishonour  to  be  done  to  his  Majesty.    And  ^  &»  inhabitant  of  every  quarter  of  the 
ifany  of  his  Majesty's  subjects  shall  so  much  globe,    in   marshes,    wet   meadows,   and 
ibrget  their  duty,  as  to  omit  striking  their  ditches ;    Mr.   Miller   considers  it  as   an 
top-sail  in  passing,  by  his  Majesty's  ships,  annual;  Linnaeus   marks   it  as   bieiinial; 
the  name  oif  the  ship  and  master,  and  from  and  others  as  perennial, 
whence,  and  whither  bound,  together  with  SAMYDA;  in  botany,  a  genus  of  tlie 
affidavits  of  the  facts,  are  to  be  sent  np  to  Decandria  Monogynia  class  and  order.  E.s- 
tlie  Secretary  of  the  Admiralty,  in  order  seatial  character :    calyx  five-parted,  co- 
to  their  being  proceeded  .against  in  the  loured ;  corolla  none ;  nest  bell-sluiped,  sta< 
Admiralty  Court.     And  it  is  to  be  ob-  niiniferous ;  capsules  berried  within,  four- 


served,  that  in  his  Majesty's  seas,  his  Ma- 
jesty's ships  are  in  nowise  to  strike  to 
any;  and  that  in  no  other  parts,  no  ship 
of  bis  Majesty  is  to  strike  liier  flag  or  top- 
sail to  any  foreigner,  unless  such  foreign 
ship  shall  have  first  struck,  or  at  the  same 
time,  strike  her  flag  or  top  sail  to  his  Mtyes- 


valvcd,  one-celled;  seeds  nestling.    There 
are  nine  species. 

SAND,  in  natural  history,  a  genus  of 
fossils,  the  characters  of  which  are,  that 
they  are  found  in  minnte  concretions ;  form- 
ing together  a  kind  of  powder,  the  genuine 
particles  of  which  are  all  of  a  tendency  to 


ty's  ship.  The  flag-officers  and  commanders    ^'ne  determinate  shape,  and  appear  regular, 


of  his  Majesty's  ships  are  to  be  careful  to 
maintain  his  Mi^ty's  honour  upon  all  oc- 
casions, giving  protection  to  his  subjects,  and 
endeavouring,  what  in  them  lies,  to  secure 
and  encourage  tliem  in  their  bwflil  com- 
merce ;  and  they  are  not  to  injure,  in  any 
manner,  the  subjects  of  his  Majesty's  friends 
and  allies." 

SAMARA,  ia  botany,  a  genus  of  the 
Tetrandria  Monogynia  ckss  and  order. 
Natural  order  of  Khamni,  Jnssieo.  Es- 
sential character:  calyx  four-parted;  co- 
rolla four-petalled ;  stamina  immersed  in 
the  base  of  the  petal ;  drupe  one-seeded. 
jntere  are  four  species. 

SAMBUCUS,in  botany,  elder,  a  genus 
of  the  Pentandria  Trigynia  class  and  order. 


tliongli  more  or  less  complete  concretions  ; 
not  to  be  dissolved  or  disimited  by  water, 
or  formed  into  a  coherent  mass  by  means 
of  it,  but  retaining  their  figure  in  it ;  trans* 
parent,  vitrifiable  by  extreme  heat,  and  not 
dissoluble  in,  nor  effervescing  with,  acids. 
See  Sand-stone. 

Sand  is  of  great  use  in  the  glass  maniifao* 
tnre ;  the  white  writuig  sand  beuig  employed 
for  making  of  the  white  glass,  and  a  coarse 
greenish>looking  sand  for  the  green  ghus. 
In  agriculture  it  seems  to  be  the  office  of 
sands  to  make  unctuous  eartlis  fertile,  and 
fit  to  support  vegetables,  &c.  For  earth 
alone,  we  find,  is  liable  to  coalesce,  and  ga- 
ther into  a  hard  coherent  mass,  as  appears 
in  clay  ;  and  being  thus  embodied,  and  as 


Natural  order  ot  Dnmosa;.   Caprifolia,  Jus-  it  were  glued  together,  is  no  way  disposed 

sieo.    EssentUd  character :  calyx  five  part-  to  nourish  vegetables. 

ed ;  coroUa  five-cleft ;  berry  three-seeded^  Common  sand  is  a  very  good  addition, 

There  are  five  species.  by  way  of  manure,  to  all  sorts  of  day-Unds ; 

6AMI£LiS|  the  Arabian  name  for  a  hot  it  warms  them,  and  makes  them  more  opeq 
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tnd  loose.  The  best  sand  for  the  fiirmer*s 
use  is  that  which  is  washed  by  rains  from 
roads  or  hills,  or  that  which  is  taken  from 
the  beds  of  rivers ;  the  common  sand  that 
is  dug  in  pits  never  answers  nearly  so  welL 
However,  if  mixed  with  dung,  it  is  much 
better  than  laid  on  alone  :  and  a  very  fine 
manure  is  made  by  covering  the  bottom  of 
sheep-folds  with  several  loads  of  sand  every 
week,  wliich  are  to  be  taken  away,  and  laid 
on  cold  stiff  lands,  impregnated  as  they  are 
with  the  dung  and  the  urine  of  the  sheep. 

Beside  clay-land  there  is  another  sort  of 
ground  very  improveable  by  sand ;  this  is 
that  sort  of  black  boggy  land  on  which 
bashes  and  sedge  grow  naturally,  and  which 
^  they  cut  into  turf,  in  some  places.  Six 
hundred  load  of  sand  being  laid  upon  an 
acre  of  this  land,  according  to  the  Cheshire 
measure,  which  is  near  double  the  statute 
acre,  meliorate  it  so  much,  that  without 
ploughing  it  will  yield  good  crops  of  oats  or 
tares,  though  before  it  would  have  produced 
scarcely  any  thing.  If  this  crop  is  taken  off,, 
the  land  will  be  well  dunged,  and  if  then  . 
laid  down  for  grass,  it  will  yield  a  large  crop 
of  sweet  hay. 

Once  sanding  this  land  will  improve  it  for 
a  vast  number  of  years,  and  it  will  yield  two 
crops  of  hay  in  the  year,  if  there  be  weather 
to  make  it  in.  Some  land  in  Cheshire  has 
beeu,  by  this  means,  rendered  of  twelve 
times  its  former  value  to  tbe  owner.  The 
bogs  of  Ireland,  vrhen  drained,  have  been 
rendered  very  fruitful  land,  by  mixing  sand 
in  this  manner  among  the  earth,  of  which 
they  consist.  Add  to  this,  that  in  all  these 
bogsy  lands,  the  burning  them,  or  firing 
tlieir  own  turf  upon  them,  it  also  a  great 
advantage.  Hie  common  peat,  or  turi^ 
ashes,  mixed  with  the  sand  for  these  pur- 
poses, add  greatly  to  its  virtae.  Sea-sand, 
which  is  thrown  op  in  creeks  and  other 
places,  is  by  much  the  richest  of  all  sand  for 
manuring  the  earth ;  partly  its  saltness,  and 
partly  the  fiit  and  unctuoos  filth  that  is 
mixed  among  it,  give  it  this  great  virtue. 
In  the  western  parts  of  England,  that  lie 
upon  tlie  sea  coast,  they  make  very  great 
advantages  of  it.  The  fragments  of  sea- 
shells  also,  which  are  always  in  great  abun- 
dance in  tUs  sand,  add  to  its  virtues;  and 
it  is  always  the  more  esteemed  by  the  far- 
mers, the  more  of  these  fi-agnxents  there  are 
among  it. 

The  sea-sand,  used  as  manure  m  different 
parts  of  the  kingdom,  is  of  three  kinds: 
that  about  Plymouth,  and  on  other  of  the 
soBthem  coasts,  Is  of  a  blae-grey  colour,  liko 
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ashes,  which  is  probably  owjpg  to  tlie  slieltf  .  -..^ 
of  miiscles,  and  other  fi«h  of  that  or  the  lik^  ' 
colour,  being  broken  and  mixed  among  it 
in  great  quantity.  Westward,  near  the 
Land's  End,  the  sea-sand  is  very  white,  and 
about  the  isles  of  SciUy  it  is  very  glistening, 
with  small  particles  of  talc ;  on  the  coasts 
of  the  North  Sea,  the  sand  is  yellowish, 
brown,  or  reddish,  and  contains  so  great  a 
quantity  of  fragments  of  cockle-shells,  that 
it  seems  to  be  chiefly  composed  of  them. 
That  sea  sand  is  accounted  best  which  is  of 
a  reddish  colour :  the  next  in  value  to  thin 
is  the  binisli,  and  the  white  is  the  wors^ 
of  all.  Sea-sand  is  best  when  taken  up 
from  under  the  vrater,  or  from  sand-banks, 
which  are  covered  by  every  tide.  The 
small  grained  sand  is  most  sudden  in  its 
operation,  and  is  therefore  beet  for  the  te- 
nant vrho  is  only  to  take  three  or  four  crops; 
but  the  coarse  or  large  grained  sand  it 
much  better  for  the  landlord,  as  the  good  it 
does  lasts  many  years. 

Sand  bagi^  in  the  art  of  war,  are  bags 
filled  with  earth  or  sand,  holding  each  about 
a  cubic  foot :  their  use  is  to  raise  parapets 
in  haste,  or  to  repair  wliat  is  beaten  down. 

Sand  flood,  a  terrible  mischief,  incident 
to  the  lands  of  Suffolk,  and  some  other  parti 
of  England;  which  are  frequently  covered 
with  vast  quantities  of  sand,  rolling  in  upon 
them  like  a  deluge  of  water,  from  sandy  hiUs 
in  their  neighbourhood. 

The  flowing  of  sand,  tbongli  lar  from 
being  so  tremendous  and  burtfhl  as  in  Ara- 
bia, is  of  very  bad  coiAeqiiences  in  tbit 
country,  as  many  valuable  pieces  of  land 
have  thus  been  entirely  lost;  of  which  we 
give  the  following  instances  from  Mr.  Pen- 
nant, together  with  a  probable  meant  of 
preventing  them  in  fiiture.  "  I  have  more 
than  once,"  says  he,  *<  on  tlie  eastern  coasts 
of  Scotland,  observed  the  calamitous  state 
of  several  extensive  tracts,  formerly  in  a 
most  flourishing  condition,  at  present  cover- 
ed with  sands,  unstable  as  those  of  the  de- 
serts of  Arabia.  The  parish  of  Furvic,  in 
the  county  of  Aberdeen,  is  now  reduced  to 
two  fiirms,  and  above  bOOk  a  year  lost  to 
the  Enrol  fiunily,  as  appears  by  the  oath  of 
the  factor  in  1600,  made  before  the  Court 
of  Session,  to  ascertain  the  minister's  saUry.  ^ 
Not  a  vestige  is  to  be  seen  of  any  buildings, 
unless  a  fira^^ent  of  the  church.  Tbe  es- 
tate of  Coubin,  near  Forres,  is  another  me- 
lancholy instance.  This  tract  was  once 
worth  5002.  a  year,  at  this  time  overwhelm- 
ed with  sand.  This  strange  innndation  was 
stiU  in  motion  in  17d9,  chiefly  wben  a  strong^ 
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Wind  prevailed.  Its  modon  is  so  rapid,  that  disintegrated  they  form  sand.  We  hxwe 
I  have  been  assured,  that  an  apple-tree  had  /  many  varieties ;  as,  l.  '*  The  calcareous 
been  so  covered  with  it  in  one  season,  tliat  sand-stone,'*  which  is  of  a  green  or  greyish 
only  the  very  summit  appeared.  This  dis-  colour:  it  is  moderately  hard,  and  gives 
tress  was  brought  on  about  ninety  years    sparks  when  struck  against  steel.     It  cffer- 

ago,  and  was  occasioned  by  the  cutting  vesces  with  acids:  wheff  freed  from  the 
down  some  trees,  and  pulling  up  the  bent    calcareous  cement  there  remains  a  very 

or  star  which  grew  on  the  sand-hills;  which  friable  mass  of  fine  white  sand,    ft,  ''  The 

at  last  gave  rise  to  the  act  of  15  Geoige  II.  ferruginous  sand-stone,"  which  is  of  a  red- 

c  33,  to  prohibit  the  destruction  of  this  dish  brown :  it  is  opaque  and  soft,  and  sel- 

Qseful  plant.  dom  effervesces  with  acids :  it  readily  dis- 

'*  I  beg  leave  to  suggest  to  the  public  a  integrates  by   exposure   to  the   weather, 

ponible  means  of  putting  a  stop  to  these  3.   <<  Grit-stone,"  which  rarely  effervesces 

destructive  ravages.  Providence  hath  kind-  with  acids,  but   gives  very  lively  sparks 

ly  formed  this  phmt  to  grow  only  in  pure  when  struck  with  the  steel.    It  is  not  easily 

aand.    Mankind  was  left  to  make,  in  after  decomposed  by  exposure  to  the  air.    Sand- 

times,  an  application  of  it  suitable  to  tbeir  stone  is  applied  to  many  important  pur* 

wants.    The  sand-hills  on  a  portion  of  the  poses   in  building;  as  flag-stones:  and  the 

Flintshire  shores,  in  the  parish  of  LJanasa,  harder  kinds  of  grit-stone  are  made  into 

are  covered  with  it  naturally,  and  keep  firm  grindstones,  and  on  account  of  their  infusi- 

in  their  pUce.    The  Dutch  perhaps  owe  bility  they  are  employed   for  lining  fur- 

tbe  existence  of  part,  at  least,  of  tlieir  oaces. 

oouBtry  to  the  sowing  of  it  on  the  mohiie       SANDARACH.    See  Resin. 
saJiwi,  their  sand-banks.    My  humane  and       Sandarach,  in  natural  history,  a  very 
amiable  friend,  the  late  Benjamin  Stilling-  beautiful  native  fossil;  though  too  often  con- 
fleet,  Esq.  recommended  the  sowing  of  tbis  founded  with  the  common  factitious  red 
plant  on  the  sandy  wilds  of  Norfolk,  that  arsenic,  and  with  the  red  matter  formed  by 
its  matted  roots  might  prevent  the  deluges  melting  the  common  yellow  orpiment.    It 
of  sand  which  that  country  experiences.    It  i*  &  pure  substance,  of  a  very  even  and  re- 
has  been  ah«ady  remarked,  that  whereso-  gotar  structure,  is  througliout  of  that  colour 
eyer  this  plant  grows  the  salutary  effects  which  our  dyers  term  an  orange-scarlet,  and 
are  soon  observed  to  follow.  A  single  phmt  ^  considerably  traiuparent  even    in    the 
will  )ix  the  sand,  and  gather  it  into  a  hil-  thickest  pieces.    But  though  with  respect 
lock ;    these  bUlocks,  by  the  Increase  of  ^  colour  it  has  the  advantage  of  cinnabar 
Tegetation,  are  formed  into  hu-ger,  till  by  while  in  the  mass,  it  is  vastly  inferior  to  it 
degrees  a  barrier  b  made  oAen  against  the  when  both  are  reduced  to  powder.    It  is 
encroachments  of  the  sea,  and  might  as  moderately  hard,  and  remarkably  heavy ; 
often  prove  preventative  of  the  calamity  in  *nd  when  exposed  to  a  moderate  heat, 
qnestioiL    I  cannot,  therefore,  but  recom-  melts  and  flows  like  oil.    If  set  on  fire  it 
mend  the  trijU  to  the  inhabitanU  of  many  bums  very  briskly. 
parts  of  Nor^Britain.    The  phmt  grows        It  is  found  m  Saxony  and  Bohemia,  in 
ip  most  phices  near  the  sea,  and  is  known  the  copper  and  silver  mines,  and  is  sold  to 
to  the  Highlanden  by  the  name  of  murah;  ^«  painters,  who  find  it  a  very  fine  and 
to  the  English  by  that  of  bentstar,  ma^  valuable  red ;  but  its  virtues  or  qualities  in 
grass,  or  marram.    Unnaeos  calls  it  amndo  medicine  are  no  more  ascertained  at  this 
arenaria.    The  Dutch  call  it  helm.    This  time  than  those  of  the  yellow  orpiment. 
ptant  hath  stiff  and  sharp-pomted  leaves,        SANDORICUM,  in  botany,  a  genus  of 
growing  like  a  rash,  a  foot  and  a  half  long :  the  Decandria  Monogynia  chus  and  order, 
the  roots  both  creep  and  penetrate  deeply  Essential  character:   calyx   five- toothed, 
into  the^  sandy  beds:  the  stalk  heart  an  ear  petals  five ;  nectary  cylindrical,  truncate^ 
five  or  six  inches  long,  not  unlike  rye;  the  bearing  the  anthers  at  its  mouth;  drupe 
seeds  are  small,  brown,  and  roundish.  .  By  filled  with  five  nuts.    There  is  only  one 
good  fortune,  as  old  Gerard  observes,  no  species,  m.  8.  indicum,  a  native  of  the  Phi- 
cattle  will  eat  or  touch  this  vegetable,  allot-  lippine  and  Molucca  islands. 
ted  for  other  purposes,  snbservient  to  the        SANGUINARIA,  in  botany,  a  genus  of 
ate  of  mankind."  the  Polyaiidria  Monogynia  class  and  order,  f 

Sand  tiotu,  in  mineralogy,  is  chiefly  com-  Natural  order  of  Rhoeade«.  Papaveracese, 

posedof  quarts  in  rounded  grains  of  various  Jossien.    Essential  character:  calyx  two- 

Soad^tDMS  are  ttntified,  and  when  kaved ;  corolla  eigb^petldled ;  ailique  ovate. 
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fiiie-ceUcd.  Tljcn  ii  only  one  tperitt,  viz. 
S,  raaideneis,  Canailiaii  lauguinlriii,  bloDil- 
wiirl,  ur  piiccoun :  a  native  of  IIjc  nortberu 
|)arlji  of  America,  nlierc  il  growa  ptentiTully 
in  Hie  woodt;  and  in  ihe  aprio;,  berure  tli« 
leaves  of  ihe  trees  come  ool,  tlie  euifncc  of 
Uie  gToond  ii  in  many  places  cohered  witli 
tbe  flowen,  wbidj  have  aoine  rmemblanee 
to  OUT  wood  anemone ;  but  the;  bavc  thoit 
nnketl  pedicek,  each  anppaning  one  flower 
aliop.  SomeofilieieflowerewlllhBVBlen 
or  twelve  petals,  »o  tliat  they  appear  to 
have  a  double  raage  of  leaves,  wbicli  has 
oProaioned  their  beinf;  termed  double  flow- 
en;  bat  this  is  only  accidental,  the  same 
roots  in  different  years  producing  different 
flowem. 

SANGrlSORBA,  in  botany,  a  genua  of 
the  Telrandria  Monofynia  cUai  and  order. 
'  Natnral  order  of  Miscellanea',  linnxnt. 
Rosacen,  Jossieu.  Essential  character : 
calyx  two-leaved,  inferior;  corolla  supe- 
rior ;  fcemi  between  the  calyx  and  corolla. 
There  are  thice  t pedes  willi  several  va- 

SANICULA,  in  botany,  laaiflr,  a  genua 
of  tlw  PenlBiidria  Digynia  class  and  order. 
Naloral  order  of  Umbellatx,  or  Vmbelli- 
lerx.  Euential  cliamcler;  umbels  clus- 
tered, snbcapitale  -,  fruit  rugged  ;  flowers 
of  Ihe  disk   abortiia.      There   are   three 

SANTALUM,  in  botany,  a  genus  of  tbe 
Tetr4ndria  MonoKyoia  class  and  order. 
Natural  order  of  OnagRP,  Jussien.  Essen- 
tial chancier:  caly»  fonr-tootbed  i  corolla 
fonrpetalled,  with  the  petals  growing  on 
the  calyi.  besides  four  glands;  berry  infe- 
rior, one-seeded.  There  is  only  one  species, 
ttx.  S.  atbom,  white  and  yellow  sandal 
wood.  This  tree  has  the  appearance  of  b 
myrtle,  with  stiff  branchiate  brancliea,  joint- 
ed j  in  habit,  leaves  and  infloreicence  re- 
semblini;  the  privet.  It  it  a  native  of  many 
parts  of  India.  In  the  Cirur  mountains, 
where  it  is  wild,  it  is  of  little  value,  as  it  is 
generally  of  a  smaU  staBire.  On  the  Mala- 
bar coast  il  is  very  large,  and  tbe  wood  of 
Ihe  belt  kind.  The  diftetence  of  colour 
constiUiles  two  kindc  of  sanders,  both  em- 
ployed for  the  same  purposes,  and  having 
eqaally  a  bitter  taste,  and  ananimatic  smell. 
With  the  powder  of  this  wood  ■  paste  is 
prepared,  with  which  tlie  Chinese,  Indians, 
Peruana,  Arabians,  and  Turks,  anoint  llicir 
bodies.  It  is  likeuiie  buml  in  their  houses, 
and  yields  a  fia^crsnt  and  wholesome  smell. 
The  grealeal  quantity  of  tliis  wood,  to  whidi 
a  sharp  and  attentntlog  virtue  is  ucribed, 
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India.  The  red  lander',  Ihuiigli 
nation,  and  less  geinrally  iiseil, 
is  sent  by  preference  into  Europe,  lliis  is 
Ihe  produce  nf  a  different  tree,  which  is 
common  on  the  coast  of  Coromandel.  Some 
travellers  confound  it  with  the  wood  of 
Caliatour,  whirh  is  nsed  in  dyeing. 

Tbe  8.  album,  or  white  sanden,  ii 
bronght  from  the  East  Indira,  in  biUeW 
about  the  thickness  of  a  man's  le^,  of  ■ 
palC'Whilish  colour.  I(  is  thai  part  of  the 
yellow  sandera  wood'  which  lies  next  the 
bark.  ,  Great  part  of  it,  as  met  with  in  the 
shops,  has  no  smell  or  taste,  nor  any  sensi- 
ble quality  that  can  recommend  il  to  the 

The  ,S.  flatnm,  or  yellow  sanders,  is 
the  interior  part  of  the  wood  of  Ibe  same 
tree  which  fhmishei  the  former,  is  of  a  pale 
yellowish  colour,  of  a  pleasant  amell,  and  a 
bitterish  aromatic  taste,  accompanied  with 
an  agreeable  kind  of  pungency.  This  ele- 
gant wood  miglit  nndoubledly  be  applied  t« 
valuable  medical  purposes,  thoujiU  al  pre- 
sent very  rar«)y  used.  Distilled  witli  water, 
it  yields  a  fragrant  essential  oil,  whidi 
tliickena  m  tlie  cold  into  tbe  consiatence  of 
a  balsam.  Digested  in  pure  spirit,  il  im- 
parts a  rich  yellow  tincture  j  wliidi  being 
committed  lo  dislillaiian,  the  spirit  ansa 
without  bringing  over  any  tiling  consider- 
able of  tbe  llavour  of  tbe  stiuden.  The  r^ 
«dunm  contains  the  viilues  of  six  times  its 
weight  of  tlie  wood. 

SANTOLINA,  in  botany,  /avrndeT-Ml. 
lot,  a  genua  of  the  Syngenesia  Polygamia 
Xqualis  class  and  order.  Natuial  order  of 
Composils  Discoideie.  Corymbifers,  Jiis- 
siea.  Essential  ehaiacler :  calyx  imbricate, 
hemispherical ;  down  none  ;  receptacle 
chatty.  There  arc  six  species,  9.  chamce- 
cyparisus,  common  taveuder-cotton  ;  growa 
naturally  in  tbe  southern  parts  of  Europe, 
and  is  much  cultivated  in  English  gardens. 
All  the  species  ore  ornamental  plants,  and 
may  be  propagated  by  planting  slips  and 
cuttings  in  tbe  spring. 

SAP.    See  Plant. 

Tlie  sap  of  tiees,  chemically  considered, 
is  a  watery  mucilaginous  lii|nirl,anen  strongly 
aacchatine,  so  a«  to  yield  a  large  quantity 
of  sugar,  and  to  furnish  a  very  strong  ler- 
mentcd  hqiior. 

Sap,  or  Sapp,  in  the  art  of  war,  is  Ihe 
digging  deep  under  Ihe  earUi  of  the  glacis, 
in  order  lo  open  a  covered  passage  into  il 
moat.     It  h  only  a  deep  trench,  covered 
top  with  boirds,  hurdles,  earth,  saud-bags, 
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^c.  and  is  usually  began  five  or  fix  fathoms  stalk  is  also  terminated  by  a  loose  bunch  o^ 

from  the  saliant  angle  of  the  glacis.  flowers  growing  in  form  of  an  umbel ;  they 

•SAPPHIC,  in  poetry,  a  kind  of  ycrse  have  each  a  large  swelUng  cylindrical  em- 

mqrh  used  by  the  Greeks  and  Latins,  deno-  palcraent,  and  five  broad   obtuse   petals, 

minated  from  the  inventress  Sappho.    The  tvliich  spread   open,  of  a   purple  colour. 

.  sappbic  verse  consists  of  five  feet,  whereof  Tliese  are  succeeded  by  oval  capsules,  ^rtth 

the  first,  fourth,  and  fifth,  are  trochees,  the  one  cell  filled  witli  small  seeds.    The  decoc- 

second  a  spondee,  and  the  third  a  dactyl ;  tion  of  tliis  plant  is  used  to  cleanse  and 

^  JQ  scour  woollen  cloths :   tlie  poor  people  in 

some  countries  use  it  iastead  of  soao  for 
washing;  from  which  use  it  had  its  dame. 

SAPPHIRE.  See  Corundum,  where  we 

have  given  the  analysis  of  the  blue  corun- 

dum,  or  sapphire.    It  is  infusible  witliout  ad- 

and  after  every  three  sapphic  verses  there  dition  before  the  blow-pipe,  but  with  borax 

is  generally  subjoined  an  adonic  verse,  as  it  melts  with  effervescence.    Sapphire,  and 

iSo^rius  ttM.  oriental  ruby,  of  which  an  analysis  is  also 

-  given  ui  the  article  Corundum,  are  next  to 
SAPINDUS,  in  botany,  soap-berry-tree,  the  diamond,  the  most  valuable  of  precious 
m  genus  of  tlie  Octandria  Trijiynia  class  and  stones,  and  are  used  in  the  finest  kind  of 
order.  Natural  order  of  TrihiUts.  Sa-  jewelry.  The  oriental  ruby  differs  from  the 
pindi,  Jnssieu.  Essential  character:  calyx  sapphire  in  its  colour:  it  is  also  soAer  and 
foor-leavcd ;  petals  four ;  capsule  fleshy,  con-  of  less  specific  gravity.  In  its  g^ognostic 
iiate,ventricose.  There  are  thirteen  species ;  character,  it  differs  also  from  the  ruby,  as 
•  of  which  we  sliall  notice  the  S.  saponaria,  it  occurs  sometimes  imbedded  in  corun- 
%rith  winged  leaves,  which  grows  naturally  dum,  which  is  an  inmate  of  primitive  moun- 
in  the  islands  of  the  West  Indies,  where  it  tains,  while  sapphire  appears  to  be  a  pro- 
rises  with  a  woody  stalk  firom  iS  to  30  feet  dnction  of  a  btcr  period.  The  violet  co- 
high,  sending  out  many  branches  with  vring-  loured  sapphire  is  the  oriental  amethyst : 
ed  leaves,  composed  ofseveral  pair  of  spear-  the  yeUow,  the  oriental  chrysoUte  and 
•baped  lobes.  The  flowers  are  produced  topaz;  and  the  green,  the  oriental  emerald, 
in  loose  spikes  at  the  end  of  the  branches ;  SARACA,  in  botany,  a  genus  of  the  Dia- 
they  are  small  and  white,  so  make  no  great  delphia  Hexandria  class  and  order.  Na^ 
appearance.  These  are  succeeded  by  oval  tural  order  of  Lomentaceae.  Essential 
berries  as  large  as  middling  cherries,  some-  character :  calyx  none ;  coroUa  funnel- 
times  single,  at  others,  two^  three,  or  four  form,  four-cleft ;  filaments  three  on  each 
are  jomed  together;  these  have  a  sapooa*  side  the  throat;  legume  pedicelled.  There 
ccous  skin  or  cover,  which  incloses  a  very  is  but  one  species,  vis.  S.  indica,  a  native  of 
smooth  roundish  nut  of  the  same  form,  of  a  the  East  Indies. 

shining  black  when  ripe.  The  skin,  or  pulp,  SARCOCOL,  m  chemistry,  a  gum  resin, 

which  surrounds  the  onts,  is  used  in  America  supposed  to  be  the  product  of  the  penaea 

to  wash  linen;  hot  it  is  very  apt  to  bum  sarcocolla.    It  is  brought  from  Persia  and 

,  and  destroy  it  if  often  osed,  being  of  a  very  Arabia,  m  the  form  of  small  grains  :  they 

acrid  natnre.  have  sweet  and  bitterish  taste,   and   are 

SAPONARIA,  in  botany,  Boap-wort,  a  very  soluble  in  water, 

gewn  of  the  Decaadria  Digynia  cUss  and  SARMENTACACE^  in  botany,  the 

order.      Natural   order  of   C^ryophyllei.  name  of  the  eleventh  class  in  Unnaeus's 

Caryophylleop,  Jussieo.    Essential  rharac-  Fragments  of  a  Natural  MetluKl,  consisting 

ter:  calyx  one-leafed,  naked;  petals  five,  of  plants  that  have  chmbiug  stems  and 

cUwed ;  cifsole  oblong,  one-celled.  There  branches,  which  like  the  vine  attach  them- 

are  nine  species.    S.  oflicinalis,  a  British  selves  to  the  bodies  in  their  neighbourhood 

plant,  has  a  creeping  root,  so  tliat  in  a  short  for  the  purpose  of  support, 

time  it  would  fill  a  Urge  space  of  ground.  SAROTHRA,  in  botany,  a  genus  of  the 

The  stalks  are  above  two  ft^et  high,  and  of  a  Pentandria  Trigynia  class  and  order.    Na- 

purpluh  colour.      The  foot-stalks  of  the  tural  order  of  Rotaceae.     CaryophyUeas^ 

flowers  arise  from  the  wings  of  tlie  leaves  Jussieu.     Essential  character :  ca^rx,  five 

opposite ;  they  sustain  four,  five,  or  more  parted ;  corolU  five  petalled ;  capsule  one- 

porple  flowers  eacli,  which  have  generally  celled,  three-valved,  coloured.     There  ia 

two  small  leaves  placed  nnder  them.    The  but  one  species,  rts.  S.  gentianoidet  an  att- 


00*1  plant,  knd  a  nalite  of  Virgitui  and 
Femuyliania,  growing  abuodanll;  in  tbe 
fieldi,  Mid  undei  llr«  butltet,  io  a  dry  umdy 
groLnid,  near  Ihc  capital  of  Ihe  laller  pro- 

SARRACENIA  in  bobny,  adc-iaddU 
flower,  K  named  in  honour  of  Dr.  Soriaiio, 
prafnaor  of  iMtany,  a  genus  ef  the  Polyan- 
dria  Momenta  riaM  and  order.  NalunI 
Older  of  Sucrulentv.  Euenlial  character : 
calyi  doable,  tiiiee-ieaved,  and  fiicieaved ; 
corolla,  li ve-pe tailed  ^  ca)iHile,  fiTe-cellcd, 
witli  tbe  alyJe  baiint;  a  dypeale  itignia. 
There  are  four  apecici,  all  uativct  of  North 
America. 

SARSAPARILLA,  ia  phamacy,  Ihe 
root  of  the  rough  mjilax  of  Peru,  cniuiiting 
of  a  great  nninbei  of  long  ittiogs  banging 
from  one  bead:  theie  tiwg  rooti,  the  only 
parti  made  me  of,  are  about  the  thickneu 
of  a  gooie-qiiill,  or  thicker,  flexible,  ai>d 
composed  oif  fibres  ronuing  their  whole 
length;  they  have  ■  biltenali  but  not  un- 
grateful taate  and  no  imell :  and  ai  to  Ibeit 
medicinal  virtue*,  ihey  are  tiidorific  and 
■tleijuant,  and  •houtd  be  given  in  decoc- 
tion, or  by  way  of  dietdrink. 

SASH,  a  mark  of  diitinction,  wbicli  b 
tbe  Briliih  tertice  it  geoeratiy  made  of 
crimton  ailk  fat  the  oAcera,  and  of  crimaon 
mixed  with  wliite  cotton  for  tlie  aerjeanta. 
It  ia  worn  round  the  waiit  in  inoel  leKinKats ; 
ID  tome  f«w,  paiticnlarly  in  the  Hi^laod 
corpa,  it  b  tbrown  aciou  tbe  ilioulder. 
Saihea  were  origiually  iofenled  for  tbe  con- 
venience and  eaK  of  wounded  officera,  &c. 
Iiy  mean)  of  which,  in  caae  any  of  tfaem 
were  10  badly  wounded  ai  to  render  them 
incapable  of  remaining  at  iheir  posti,  tliey 
might  be  carried  off  with  tlie  asuitance  of 
two  men.  They  are  now  reduced  to  a  very 
UnaU  uie,  ud  of  course  unfit  for  tbe  ori- 
giaal  purpose.  Both  the  Msli  and  gorget, 
indeed,  moat  be  CDnaidend  a>  mere  marki 
«f  diet]  net  ion,  to  point  out  ofiicers  on  duty. 
In  lome  imlaiKci  tbey  are  worn  together  ; 
in  otliet«,  tbe  gorget  ia  laid  aaide,  and  Ibe 
laih  only  worn.  The  Briliab  cavab'y  tie 
the  mb  OD  tbe  Hgbt.  tbe  infantiy  ou  tbe 
left  aide.  Tbe  (aibn  for  tbe  impehal 
army  are  made  of  ciimion  and  gold,  far 
Ihe  Pruuian  array  black  ailk  and  lilver,  the 
BauDTeciaOf  yellow  aiJk,  the  PottuguCM 
CTimuin  ailk  with  blue  tauela.  Tbe  French 
Lave  their  aasbea  made  of  three  colourt,  lu. 
white,  pink,  and  light-blue,  to  correjpantl 
with  ttie  aatianal  flag. 

SASSAfVAS,  m  pfaatmacy,  the  wood  of 
•n  Amencan  tree,  of  Ihe-lannl-kind,  im- 
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parted  in  Urge  ittaight  block*;  it  ii  mU 
to  be  warm,  aperient,  and  corroborant  i 
and  Ireqnently  employed,  with  good  me- 
ceaa,  for  pnrilying  the  blood,  for  which  pni>  J 
pose  an  infuston,  in  the  way  of  tea,  is  a  very 
pleaaant  drink :  iti  oil  ii  f ery  Iragiant,  and 
pomeaies  moat  <tf  tbe  Tirtues  of  tbe  wood. 

SATELLITES,  in  astronomy,  are  cef- 
tain  secandaiy  plauets,  moring  tound  tbs  i 
other  plaoetl,  ai  tba  Moon  does  roond  thg  I 
Earth.  Hey  are  lo  called  because  tbey  at-  H 
ways  attend  them,  and  make  the  tour  a' 
theSonlogetlietwithlheni.Tbewarilsmso*  ' 
and  Mtelbte  are  aoroetimea  uaed  indifiereDfr  ' 
ly:  thus  we  say,  either  Jupiter's  moon 
JupiCer'a  satclUteai  but  usually  we  diitin-  ' 
gutsli,  resiraining  the  term  moon  to  tbe  < 
Earth's  attendant,  and  applying  tbe  term  | 
satellite  to  the  little  moons  more  recently  I 
discovered  about  Jupiter,  Saturn,  and  the  . 
Henchel  planet,  by  the  asaiitance  of  Qm  i 
telescope,  which  is  necessary  to  render  tbea  f 

Tbe  satellites  moTC  round  tbeir  primal^ 
planets,  as  their  centreit,  by  the  same  ~ 
aa  thoae  primary  ones  do  round  their  ci 
tht  Sua;  ri:.  in  such  manner  fliat,  ii 
aatellitea  of  the  same  planet,  the  squaresnf  , 
the  periodic  times  are  proportional  li 
cube)  of  their  distance*  from  the  primaiy    { 

SaTElUTEs  of  Jupiter,  are  four  li 
moons,  or  secondary  planets  perfonr 
their  retalutions  abont  Jupiter,  as  I 
planet  does  abont  tbe  Sou. 

Simon  Marius,  matbematiciui  of  tba  I 
Elector  of  Brandenburg,  about  tbe  end  af  1 
November  i609,  observed  three  little  staif  { 
moving  round  Jupiter^  body,  and  procce^ 
ing  along  with  him ;  and  m  Jaooary  16ld^  ' 
be  found  a  fourth.  In  January  1610,  Galileo 
also  observed  the  same  in  Italy,  and  ii 
same  year  publisbed  his  obaervatiens.  "niaMii 
satellites  were  also  observed  in  tbe  : 
month  of  January  ItilO,  by  Tiomas  Harriot  J 
Ibe  author  of  a  work  npon  algebra, 
who  made  constant  obaervitions  on  i 
satellites,  from  that  lime  till  the  Ifith  rf  j 
February  ISi;.  ' 

When  Jupiter  comes  into  a  line  between . 
any  of  bis  satellites  and  the  Son,  tbe  satellit* 
disappears,  being  then  ecUpsed,  or  mvolvcJ  J 
in  hit  shadow.  When  the  satellite  goM  '. 
behind  the  body  of  Jupiter,  vritb  respect  "^ 
to  an  obaener  on  tbe  Earth,  it  is  then  said 
to  be  occulted,  being  hidden  from  our  sight  j 
by  his  body,  whether  m  his  shadow  or  no6  I 
And  when  the  sateDile  comes  into  a  poak  ^ 
tion  between  Jupiter  and  Ibe  Sun,  it  a 
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m  shadow  upon  the  fiicc  of  that  planet, 
which  we  see  as  an  obscmre  ^nnd  spot. 
And  lastly,  when  the  satellite  comes  into  a 
line  between  Jupiter  and  ns,  it  is  said  to 
tiansit  the  Sbc  of  the  planet,  upon  whtth  it 
appears  as  a  round  black  spot.  The  periods 
or  revohitions  of  Jnpitei's  satellites,  arft 
found  out  from  their  conjunctions  with  that 
planet,  after  the  same  manner  as  those  of 
the  primary  planets  are  discovered  from 
their  opposition  to  the  Sun.  And  their 
distances  from  tho  body  of  Jupiter,  are 
iMafartd  by  a  micrometer,  and  estimated 
in  semi-diameters  of  tfaatphmetyand  thence 
hi  miles.  The  periodical  times  and  distances 
of  these  sateWtciy  and  the  angles  under 
which  their  orbits  are  seen  from  the  Earth, 
at  its  mean  distance  from  Jupiter,  itre  as 
below. 


• 
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meter 

MUeo. 

1 

2 

1 
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7    3  42  36 
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423,000 
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The  eclipses  of  the  satellites,  especially 
of  those  of  Jupiter,  are  of  very  great  use 
fin  astronomy.  Fiitit,fn  determining  pretty 
exactly  the  distimce  of  Jupiter  from  the 
Earth.  A  second  advantage  still  more  con* 
•iderable,  which  Is  drawn  from  these 
eclipses.  Is  the  proof  which  they  give  of  the 
progressive  motion  of  tight.  It  is  demon- 
•trated  by  these  edipses,  that  light  does  not 
come  to  ns  in  an  instant^  although  its  mo^ 
tion  is  extremely  rapid.  For  if  the  motion 
of  light  were  infinite,  or  came  to  us  in  an  in- 
stant, it  is  evident  that  we  should  see  the 
commencement  of  an  eclipse  of  a  satellite 
at  the  same  moment,  at  whatever  distance 
we  mi(^t  l>e  from  It ;  but,  on  the  contrary, 
if  Ught  move  progressively,  then  it  is  as  evi- 
dent, that  the  further  we  are  fh>m  a  planet, 
tiie  later  vre  shall  be  in  seeing  the  moment 
of  its  eclipae,  because  the  light  will  t«|Le  up 
a  longer  time  m  arriving  at  us ;  and  so  it  is 
found  in  Act  to  happen,  the  eclipses  of  these 
Mtellites  appearing  always  later  and  later 
than  tho  true  computed  times,  as  the  Earth 
removes  further  and  Ihrther  ftom  the  phi* 
■et.  When  Jupiter  and  the  Earth  are  at 
th^  nearest  distance,  being  in  conjunction 
both  on  the  same  side  of  the  Sun,  then  the 
•dipaes  *are  seen  to  hippfn  tbe  aooocit ; 


and  when  the  Sun  is  directly.between  Jopi* 
ter  and  the  Earth,  they  are  at  their  greatest 
distance  asunder,  the  dbtance  bemg  more 
than  before  by  the  whole  diameter  of  the 
Earth's  annuid  orbit,  or  by  double  the 
Earth's  distance  from  the  Sun,  then  the 
eclipses  are  seen  to  happen  the  latest  of  any, 
and  later  than  before  by  about  a  quarter 
of  an  hour.  Hence  therefore  it  follows, 
that  light  takes  up  a  quarter  of  an  hour 
in  travelling  across  the  orbit  of  the  Earth, 
or  nearly  eight  minutes  in  passing  from  tho 
Son  to  the  ^&uth;  which  gives  us  about  U 
millions  of  miles  per  minute,  or  200,000 
miles  per  second,  for  the  velocity  of  light. 
A  discovery  that  was  first  made  by  M. 
Roemer. 

The  third  and  greatest  advantage  derived 
from  the  eclipses  of  the  satellites,  b  the 
knowledge  of  the  longitudes  of  pbioei 
pn  the  Earth.  Suppose  two  observers  of  an 
"eclipse,  the  one,  for  example,  at  London, 
the  other  at  the  Canaries  ;  it  is  certain  that 
the  eclipse  vrill  appear  at  the  same  moment 
to  both  observers;  but  as  they  are  situated 
under  different  meridians,  they  count  dif- 
ferent hours,  being  perliaps  9  o'clock  to  tho 
one,  when  it  is  only  8  to  the  other ;  by 
which  observations  of  the  true  time  of  the 
eclipse,  on  communication,  they  find  the 
difference  of  their  longitudes  to  be  one 
hour  in  time,  which  answers  to  15  degrees 
of  longitude. 

Saturn  has  seven  secondary  planets  re* 
Tolving  about  him.  One  of  them,  which 
till  lately  vras  reckoned  the  fourth  in  order 
from  Saturn,  was  discovered  by  Huygens, 
the  25th  of  March,  1655,  by  means  of  a  te- 
lescope 12  feet  long ;  and  the  first,  second, 
thu^  and  fiflh,  at  diilerent  times,  by  Cas- 
sini,  viz.  the  fifth  in  October,  1671,  by  a  te- 
lescope of  17  feet ;  the  third  in  December, 
1672,  by  a  telescope  of  Campani'S,  35  feet 
long ;  and  the  first  and  second  in  March, 
1684,  by  help  of  Campani'S  glasses,  of  100 
and  136  feet.  Finally,  the  sixtH  and  seventh 
satellites  were  discovered  by  Dr.  Herschel, 
with  hb  40  feet  reflecting  telescope,  ets.  the 
sixth  on  the  19th  of  August,  1787,  and  the 
seventh  on  the  17th  of  September,  1788. 
These  two  he  has  called  the  snth  and  se- 
yenth  satellites,  though  they  are  nearer  to 
the  pbmet  Saturn  than  any  of  the  former 
five,  that  the  names  or  numbers  of  these 
might  not  l>e  mbtaken  or  confounded, 
with  regard  to  former  observations  of 
diem. 

Moreover,  the  great  dbtance  l>etvreen 
tbe  fimrth  and  fifth  satelttte,  gave  occaiioB 
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to  Raygens  to  suspect  that  theremight  be 
tome  intennedmte  one,  or  elte  that  the 
fifkh  might  have  some  other  BateHtte  HMrdUg 
ronnd  it,  as  its  eentre.  Dr.  Halley,  io  the 
Phflosophtcal  Transactiuus,  gives  a  correc- 
tion of  the  tlieory  of  the  motions  of  the 
fourth  or  Hoygenian  satellite^  Its  true 
period  he  makes  il<<  2:^^  41'  ft'.* 

The  periodical  revolutions,  and  distances 
of  the  satellites  from  the  body  of  Saturn,  ex- 
pressed in  semidiameters  of  that  plaoiet, 
and  in  miles,  i^  as  follow : 
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The  four  first  describe  ellipses  like  to 
those  of  the  ring,  and  are  iu  the  same  plane. 
Their  inclination  to  the  ecliptic  is  from 
30  to  31  degrees!  The  fiflh  describes  an 
orbit  mclined  from  17  to  18  degrees  with  the 
orbit  of 'Saturn ;  hb  plane  lying  between 
the  ecliptic  and  those  of  the  other  satettites, 
Ac.  Dr.  Herschel  observes  that  the  fifth 
satellite  turns  once  ronnd  its  aids  exactly  in 
the  time  in  which  it  revolves  about  the 
planet  Saturn  ;'in  which  respect  it  resem- 
bles our  Moon,  which  does  the  same  tlung* 
And  be  makes  the  angle  of  its  distance  from 
Satam,  at  his  mean  distance,  17^  t".  Phi- 
losophical Transactions,  1792,  p.  22.  See 
a  long  account  of  observations  of  these  sa- 
tellites, with  tables  of  their  mean  motions^ 
t>y  Dr.  HerscheU  Phfloaophical  Transac- 
tioD,  1790. 

The  Herschel  has  six  satellites,  or  moons, 
tiiat  revolve  about  him,  like  those  of  Jupiter 
and  Saturn,  Hieae  satellites  were  disco- 
wed  by  Dr.  Herschel,  who  gave  an  ac* 
oount  of  them  in  the  Philosophical  Trans- 
actions. 

SATIN,  a  glossy  kind  of  silk  stoflT,  the 
warp  of  which  is  very  fine,  and  stands  out 
80  as  to  cover  the  coarser  woof..  Some 
artins  are  quite  plain,  others  wrought; 
some  flowered  with  gold  or  silver,  and 
others  striped,  Sec.  The  Chinese  satuM  are 
most  vahied,  because  of  their  deaning  and 
bIcachiH  «iiQy»  witlnat  iMfaH^  any  tfeJBi  of 
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their  histre ;  in  other  respects  they  are  kl* 
ferior  to  those  of  EUirope. 

SATINET,  a  slight  thin  kind  of  satin, 
commouly  striped,  and  chiefly  used  by  the 
ladies  for  summer  night  gowns« 
^  ■  SATURATION,  in  chemistry.  As  there 
are  certain  limits  to  the  proportions  in 
wliich  bodies  combine  together,  beyond 
whioh  they  cannot  pass,  tliese  are' called  the 
points  of  saturation  ;  and  when  two  bodies, 
in  uniting  together,  have  reached  this  point, 
they  are  said  to  be  saturated,  or  the  oae 
body  is  said  to  be  saturated  with  the  other) 
in  other  words,  the  change  has  taken  phice, 
and  a  new  compoimd  fe  formed.  When, 
for  Instance,  a  salt  is  dissolved  in  water,  as 
common  salt,  the  water  combines  only  with 
a  certain  proportion ;  and  whatever  quanti- 
ty of  salt  is  added  beyond  this  proportion, 
it  falls  to  the  bottom  undissolved.  The  rea- 
son of  this  is,  that  the  particles  of  the  saltare 
held  together  by  their  affinity  for  each 
other ;  that  is,  by  the  force  of  cohesion* 
Now,  before  any  combination  can  be  ef* 
fiected  between  the  particles  of  the  salt 
and  the  vrater,  this  force  must  be  overcome. 
The  force  of  affinity,  therefore,  between 
the  water  and  the  particles  of  salt,  is  greater 
than  that  between  the  particles  of  salt 
themselves,  and  thus  they  are  separated 
and  dissolve  in  the  water ;  but  this  force  of 
affinity  between  the  water  and  the  salt  ia  11* 
mited ;  and  when  it  has  arrived  at  its  ut» 
most  limit,  the  action  between  the  two  bo« 
dies  ceases.  The  two  forces  which  were 
opposed  to  each  otiier ;  that  is,  the  force  of 
afiinity  between  the  water  and  the  salt  on 
the  one  hand,  and  the  force  of  cohesion  b»> 
tween  the  particles  of  the  salt  on  the  other, 
are  balanced.  The  water  in  this  case  ia 
said  to  be  saturated  with  salt 

SATUREIA,  in  botany,  soeory,  a  genttt 
of  tile  Didynamia  Gymnospermia  class  and 
order.  Natural  order  of  VerticilUtae.  La« 
bhitse,  Jussieu.  Essential  character:  co* 
rolla  with  segments  neariy  equal ;  stamiim 
distant  There  are  eight  species,  S.  horte»* 
sis,  or  summer  savory,  is  an  annual  plairt;^ 
vrhich  grows  naturally  in  the  south  of 
.  France  and  Italy,  but  is  cultivated  in* this 
country  both  for  tiie  kitchen  and  medicinal 
use.  The  S.  montana,  or  vrinter  savory,  a 
perennial  phut,  growmg  naturally  in  the 
south  of  Prance  and  Italy,  but  is  cultivated 
in  gardens  both  for  culinary  and  medicinal 
purposes.  Both  kinds  are  propagated  by 
seeds.  .Summer  savory  is  a  very  warm 
pungent  aromatie,  and  ^ords  in  distiUatioii 
with  water  a  sobtila  eMtoUal  oiL  of  a 
C  2  ^ 
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penetiatiug   imeU,    aud    Teiy   hot   acrid     dirtance.    Ai  (he  plane  orttbtftg'V 
uutc.  always  patallel  to  Hae\f,  that  is,  <to  ntoalion 

SATURN  u  a  very  cflni)Hcnous  planet,  iu  one  part  ortlic  orbit  a  always  parallel  to 
Ihougli  iwt  eu  brilliant  u  Jupiter.  The  that  in  any  other  pait,  it  disappean  twice 
periad  ol'  his  sidereal  revoliilion  round  in  every  r<:votiitjoD  of  the  plaiiet,  that  m, 
liie  earth  is  10,T59  days.  He  movn  from  about  once  in  Sheen  years,  and  he  gantc- 
netil  to  cast  nearly  in  the  plane  of  tlic  times  appears  quite  round  for  nine  niontlu 
ecliptic,  and  exhibits  ircei^nlaritiw  aimi-  togetlier.  At  other  times,  the  distance  be- 
br  to  those  of  Jnpiter  and  Mais.  Ho  be-  twecn  tliebody  of  the  planet  and  the  ring  ia 
coiaei  retrograde  both  before  and  after  hia  very  perceptible,  insomnch  that  i>Ir.  Wliis- 
uppowtlon,  when  at  Die  diatitnce  of  abont  ton  tells  as  of  Dr.  Clarke's  father  having 
1U?°  from  the  Sun.  His  retrograde  motitui  aeen  a  stur  through  tlie  opening,  and  inp- 
■  about  13?  dajs,  and  during  its  posed  tiim  to  have  been  llie  only  person 
;e  he  describes  an  arc  of  abont  6°, 
His  diatneter  is  a  maiumuui  at  hia  opposi' 
tion,  and  hit  mean  apparent  diameter  is  ia". 
Saturn,  when  viewed  through  a  goo<t  tele- 
scope, makes  a  more  remarkable  appcir- 
ance  tlian  any  of  tlie  otlier  planets.  Gali- 
leo first  discovered  his  uncommon  sbapt 
which  he  Uiouglit  to  be 
globes,  one  on  each  side 


very  small  to  ni. 

U'hen  Saturn  appears  ronnd,  if  our  eye 
be  in  the  plane  of  Ihe  ring,  it  will  appc-tr 
as  a  dark  line  across  the  middle  of  the  pla- 
net's disc,  Bud  if  our  eye  be  elevated  above 
small     the  plane  of  the  ring,  a  shadowy  belt  will 
Unce  one,     be  visible,  caused  by  the  stiadow  of  the 


he  Iiad  seen  him  appear  with  three  bodi 
though,  in  order  to  keep  the  discovery  a 
Kcret,  the  letters  were  tninsposed.  Hav- 
ing viewed  him  for  two  yean,  he  was  anr- 
pripied  to  see  him  become  quite  round, 
without  theiie  appendages,  and  then,  after 
tome  time  to  auniae  them  aa  before.  'Diese 
adjoining  globes  were  what 
theau«K  of  hit  ring,  the  L-ue  slmpe 


a  t^tin     ring  as  well  as  by  the  interposition  of  part 
I,  tliat     of  it  between  Ihe  eye  and  Uie  planet.    Tbe 


shadow  of  llie  ring  is  broadest  when  the 
Snn  ia  most  elevated,  bnt  its  obscure  parts 
appear  broadest  when  our  eye  is  most 
elevated  above  the  plane  of  it.  When 
it  appears  double,  Ihe  ring  ncit  the  body 
of  Ihe  planet  appears  bnglitest.  When 
Ihe  ring  appears  of  an  elliptical  form,  the 
called  parts  about  the  ends  of  tlie  largest  axis  are 
ihich     called  Ihe  anav,  as  has  been  already  men- 


)  lirst  diacovcred   b;   Huy^eiu,   about  tinned.     Tliese,  a  lillle  before  and  after 

forty  year*  after  Galileo,  finiwith  a  tele-  the  diaappearing  of  tlie  ring,  arc  of  unequal 

■cope  of  twelve  feet,  and  then  wiUi  one  of  magnitude ;  tlie  largest  ansa  is  longer  viai- 

twcnly-thtee  feet,  which  magnified  objects  ble  betbte  the  phuiet'a  round  phase,  and 

one  h'iDdred  limes.     From  the  discoveries  appeara  again  sooner  than  tlie  other.    On 

Diade  by  him  and  other  aatronomen,  it  ap-  llie  tint  of  October,  1714,  the  largest  ansa  ■ 

pears  that  this  planet  ia  snrrunnded  by  a  was  on  the  easi  side,  and  on  Ihe  twelfth  on 

broad  tlun  ring,  llie  edge  of  wliich  reflects  ttiewcit  side  ofthe  discuftlio  planet, which 

little  or  none  of  the  Sun's  licht  to  us,  but  makes  it  probable  tliat  tlie  ring  hai  a  rota- 

(be  pUnea  of  the  ring  teHvct  Ihe  light  in  tion  ronnd  an  am.    Henchel  has  deroon- 

Ibe  Mme  manner  tliat  llie  planet  itself  does,  sirated,  that  it  revolves  m  it>  own  plane  in 

and  if  we  auppoae  ihe  diameter  of  Salum  10''  3t'  13.4".     The   observations  of  Ihia 

ti>  be  divided  into  three  equal  parts,  ihc  phitosopherhaveadded greatly  loourknow- 

diameter  of  the  ring  it  about  seven  of  these  ledge  of  Hatuni's  ring,    According  to  him 

parti,    llie  hog  is  detached  from  Hk  body  there  is  one  smgle,  dark,  conaiderably  broad 

el'  Satam  in  inch  a  manner,  that  tlie  dii-  line,   belt,   or   lone,   whicli   he  haa   eon- 

lance  between  the  innennoat  part  of  the  tiantly  found  on  the  notlb  side  of  the  ring, 

ring  and  the  body  is  equal  to  its  bieadtli.  As  this  dark  belt  is  subject  to  no  change 

Bolli  Ihe  onlwvd  and  inward  rim  of  tlie  whatever,  it  u  probably  owing  to  some  per- 

ting  ■  projected  into  an  elUpsii,  more  or  nuuieot  construction  of  the  surface  of  the 

In  obtoiig,  acconling  to  the  different  de-  ring :  thii  conatruction  cannot  be  owing  to 

gt«es  uf  obliquity  witli  which  it  ia  viewed,  the  shadow  of  ■  cliain  of  mountains,  since 

sioMelimea  our  eye  is  in  the  plane  of  the  it  ia  risible  all  round  on  the  ring :  for  lliere 

riug,  and  then  it  become*  invisible,  either  could  be  no  ihade  at  the  ends  of  the  ring ; 

bccaose  tbe  outward  edge  ia  not  fitted  to  a  similar  ar^oment  will  apply  against  the 

Inflect  Ihe  Sun'a  light,  or  more  probably  opinion  of  very  extended  caverns.     It  i* 

became  it  la  too  thin  to  be  seen  al  such  a  pratiy  evident  tliat  this  dark  looe  it  con. 


L. 


SAT 

^  Uined  bf tweeo  two  conreiitric  iJrcIe*,  for 
~  all  the  pheDomeca  coitesiianJ  with  the  pro- 
jeclion  of  Budi  a  rone.  The  oMure  of  the 
ring  Dr.  Henwhel  thinks  do  Icsb  solid  ttian 
that  of  Satnni  itself,  uAl  it  n  observed  to 
cut  a  atroag  sbadow  npon  the  planet.  Tbe 
light  of  the  ring  a  alto  generally  brighter 
than  that  uf  Uie  planet,  for  the  ling  a|ipeaT> 
■ufficiently  bright  when  the  leleuope  af- 
fardi  •carcel;  light  enaugb  for  Situm.  The 
Uoclor  concludes  that  the  edge  of  tlie  ring 
i.1  not  flat,  bat  spherical,  or  iipheroidical. 
Tlie  dimeunoiu  of  tbe  rio^,  or  of  the  two 
rings  wiih  (be  space  between  thum,  Dr. 
Henchcl  gives  as  1>elow; 

Inner  diamelerof  smaller  ting  146,315 

OtitsidedUmeter  of  ditto 1BV93 

Inner  diameter  of  larger  ring    190,f4S 

Ootside  diameter  of  ditto t04,8S3 

Breadth  of  the  inner  ring ao.OOO 

Breadth  of  the  outer  ring 7,°00 

Breadtli  uf  the  vacant  space, 

or  dark  zone S,339 

There  bave  beeo  various  conjectures  rela- 
tive to  the  nature  of  this  ring.  Some  per- 
■oni  have  imagioed  that  tlie  diameter  of  tbe 
planet  Silurn  ina  once  equal  to  the  present 
diameter  of  the  outer  ring,  and  that  it  was 
hollow  :  the  present  body  being  raiitsined 
within  the  fomiei  snrftee,  in  like  manner  as 
a  kernel  is  conlwned  wiOiin  its  shell ;  they 
suppose  titat,  in  eonsequence  of  aome  con- 
cussion, or  other  cause,  the  outer  shell  all 
fell  down  to  Ibe  inner  body,  and  left  only 
tbe  ring  at  the  greater  distance  from  the 
centre,  ai  we  now  perceive  it.  Hiiii  con- 
JKtnre  is  in  some  measure  corroborated  by 
tbe  consideration  that  both  the  planet  and 
ibi  ring  perform  their  rotations  about  the 
nne  common  axis,  and  in  very  nearly  the 
same  time.  Bnt  trom  tlie  observations  of 
Dr.  Hertche),  he  thus  coDclndei :  "  It  does 
not  appear  to  me  that  there  it  sufficient 
(round  for  admitting  tbe  ring  of  Saturn  to 
be  of  a  very  changeable  nature,  and  I 
gness  Ibat  its  phenomena  will  hereafter  be 
so  fhlly  explaiued,  as  to  reconcile  all  obier- 
valions.  In  tlie  meanwhile  we  must  wilh- 
bald  a  final  judgmenl  of  its  canslraclion, 
till  we  can  bave  mare  obMrratiou.  Its 
divisioD,  bowcTer,  into  two  very  unequal 
parts,  lan  admit  of  no  doubt."  The  dia- 
meten  of  Saturn  are  not  equal :  Ibat  which 
is  perpcndicuhu'  to  tbe  plane  of  bis  ring  ap- 
pears lees  by  one-eleventh  than  the  diatae- 
tei  situated  in  that  plane.  If  we  compare 
this  form  with  that  of  Jupiter,  we  have 
rta«H  t«  conclude  tfaat  Satoin  turn  n< 


SAV^ 

pidly  ronnd  his  shorter  axis,  and  that  the 
ring  moves  in  tbe  plane  of  his  equator. 
Hnschel  has  confirmed  this  opinion  by  ' 
actual  observation.  He  bus  ascertained  the  ' 
dimtton  of  a  revolution  of  Saturn  roond  ■ 
his  axis  tu  amount  to  0.438  da;.  Huygena  - 
observed  five  bells  upon  this  planet  nearly  ■ 
parallel  to  the  equator.  > 

.SATYRIUM,  in  botany,  ■  genus  of  th# . 
Gynandria  Diandria  class  and  order,  tiar 
tural  order  of  Urehides,  Essential  cbaiao  * 
ter :  ncetacy  seroliform,  or  tvrin-inBated  ' 
behind  tlie  Hower.    There  are  twenty-eiw 

SAUCISSE,  or  Sacsage,  in  the  military 
art,  a  long  train  of  powder,  sewed  up  in  a  roll 
of  pitched  doth,  about  two  inches  in  diame- 
ter, serving  to  set  lire  to  mines.  There  ara 
usually  two  taudsses  extended  from  tba 
chamber  of  the  mine  to  tlie  place  where  Ihs  ' 
engineer  atands ;  that  in  case  one  should  ■ 
lail,  the  other  may  take  effect.  '' 

SAUCLSSON,  in  fortification,  a  miss  of ' 
large  branches  of  trees  bound  together;,' 
and  differing  only  trom  a  &sdne,  as  ttiis  ii  - 
composedof  smalt  branches  of  twigs.  Satk  \ 
cissons  are  employed  to  cover  the  men,  and  • 
to  make  epaulements. 

.SAVILLE  (SiK  Hembv),  in  biography,  ■ 
a  veiy  teamed  En^ishman,  the  second  sod  '' 
of  Uenty  SavMe,  £sq.  was  bora  at  Biad-  '. 
ley,  near  Halifax,  in  Yorkshire,  Novemba   ' 
tbe  30th,  1549.    He  was  entered  tt  Mel^'.j 
Ion  College,  Oxford,  In  1561,  where  he  took* 
tlie  degrees  in  arts,  and  was  chosen  fellow.  * 
When  lie  proceeded  master  of  art;,  m  1571!^ 
he  read,  foi  that  degree,  on  tie  Almageat ' 
of  Ptolemy,  which  procured  him  the  rep*- 
tatjon  of  a  man  eminently  skilled  in  mB:b»J  1 
matio,  and  tbe  Greek  langnaije ;  in 
former  of  which  he  voluntarily  re-J  a  patto   ] 
lie  lecture  in  ihe  Univentty  foi'  soaie  ti 

In  tW8,  he  travelled  into  Frarre, 
other  canntries  (  where,  diligmtly  impnlvi   ^ 
ing  himself  in  tJI  useful   leamine,  iu 
guages,  and  the  knowledge  cf  Die  worl^   ^ 
he  became  a  iiost  accomplislied  geotlemai 
At  bis  return,  he  was  made  tutor  in  ll 
Greek  tongue  to  Quaen  Eliiabelh,  who  had    ' 
a  great  esteem  and  res|>ect  f  i  him. 

Ib  1&35,  be  was  made  Warden  of  Mar*   ] 
ton  College,  wliich   he  governed  sir:  and    | 
thirty  years  with   great  honour,  and  ii 
proved  it  by  all  the  means  in  his  power.  la 
1596,  he  was  chosen  Provost  of  Eton  Col-    ' 
lege  ;  which  he  filled  with  many  leanMl    ' 
men.    James  I.  upon  his  accession  (u  tl 
crown  of  England,  elpresjed  a  gn:at  r 
gard  Alt  hhn,  and  wattid  hkve  preferred  bta'  j 


SAV  SAU 

dttoriD  cbnreh  or  state;  but  SMUe  de-  the  best  writers  of  o«r  Engliah  History,  t» 

cliDed  it,  and  only  accepted  the  ceremoBj  which  he  added  chronological  tables  at  the 

of  <  knighthood  from  the  King,  at  Windsor,  end,  from  Jidiiis  Ca^  to  Wilfiam  the  Con- 

ivl604.   His  only^  son,  Henry,  dying  abont  qoernr. 

tl^t  time,  he  henceforth  devoted  hi»fortmie  4    The  Works  of  St.  Chrysostom,   in 

to^thepromotingofleamtni^.  Among  other  Greek,  in  eight  vohnnes,  folio,  1613.   This 

thiagsi  in  1619,  he  founded,  in  the  Univer-  b  a  very  fine  edition,  and  composed  with 

sity  of  Oxford,  two  lectures,  or  professor-  great  cost  and  labour.    In  the  preface  he 

ships,  one  in  geometry,  the  other  in  astro*  says,  '*  thnt  having  himself  yisKed,  about 

nowy ;  which  he  endowed  with  a  sakry  of  twelve  years  before,  all  the  public  and  pti- 

1602.  a  year  each,  besides  a  legacy  of  6002.  to  vate  libraries   in  Britain,  and  copied  oet 

parchase  more  lands  for  the  same  use.    He  thence  whatever  lie  thought  useful  to  this 

also  furnished  a  library  with  mathematical  design,  he  then  sent  some  learned  men  into 

bookff,  near  the  mathematical  school,  for  France,  Germany,  Italy,  and  the  £ast,  to 

the  use  of  his  professors ;  and  gave  lOOL  to  transcribe  such  parts  as  be  had  not  already, 

the  mathematical  chest  of  his  own  appoint-  and  to  collate  the  others  with  the  best  ma- 

mg;  adding  afterwards  a  legacy  of  40L  a  nnscripts.*'    At  tlie  same  time  he  makes 

year  te  the  same  chest,  to  tl^  University,  his  acknowledgements  to  several  emmeat 

aid  to  his  pnolessors  jointly.    He  likewiso  men  for  their  assistance ;  as  Thuanus,  Vel- 

gare  titOl.  towards  the  new  building  of  the  serus,  Schottus,  Casaubon,  Ducseus,  Gmter, 

schools,  beside  several  rare  manuscripts  and  Hoescheliua,  &c.   In  the  eighth  volume  are 

printed  books  to  the  Bodleian  library ;  inserted  Sir  Henry  Saville's  own  notes,  with 

and  a  good  quantity  of  Greek  types  to  the  those  of  other  learned  men.    The  whole 

prmting  press  at  Oxibrd.  charge  of  tiiis  edition,  including  the  several 

After  a  life  thus  spent  in  the  encourage-  *V"u  pud  to  learned  men,  at  home  and 
tttnt  and  promotion  of  science  and  litem-  abroad,  employed  in  finding  out,  transcrib* 
tdve  in  general,  he  died  at  Ettfn  College,  lof*  and  collating  the  best  manuscripts.  It 
the  i9thofFebruaiy,  1629,  in  the  seventy-  Mid  to  have  amounted  to  no  less  than 
third  year  of  his  age,  and  was  buried  in  the  8,0002.  Several  editions  of  this  work  were 
chapel  there.  On  this  occasion  the  Uni-  afterwards  published  at  Paris, 
versity  of  Oxford  paid  hhn  the  greatest  ho-  H-  In  1618  he  published  a  Latin  work, 
noors,  by  having  a  pnblie  speech  and  verses  written  by  Thomas  Bradwardin,  Archbi- 
roada  1^  his  praise,  which  were  published  shop  of  Canterbury,  agauMt  PelagiHS,  en- 
toon  after  in  4to.  under  the  title  of  ^*  UIti*  titled  De  Causa  Dei  contra  Peh^^um,  et 
ma  liaea  SaviUii."  de  virtnte  Causarum ;  to  which  he^refixed 

As  to  the  character  of  Seville,  the  highest  the  Life  of  Bradwardin. 

eQcomiuus  arc  bestowed  upon  him  by  all  6.  In  16^1  lie  published  a  Collection  of 

the  learned  of  his  time  ;  by  Casaubon,  Mer*  his  ovni  Mathematical  Lectures  on  Euclid's 

cams,  Meibomios,  Joseph  Scahger,  and  Elements ;  in  4to. 

especially  the  learned  Bishop  Montague,  T*.  Oratio  coram  Elizabetha  Regina  Oxo- 

wte,  in  his  **  Diatribas  upon  Selden's  His*  bmb  habita,  anno  159t,    Printed  at  Oxfoni 

tory  of  Tythes,"  styles  him,  "*  that  magaxine  ^  1 658.  4to. 

oflearoiDg,  whose  memory  shall  be  honour-  8.  He  transUtedhrto  Latin  King  James^ 

able  amongst  not  only  the  learned,  hot  the  Apology  for  the  Oath  of  Allegiance.    He 

righteous  for  ever.*  also  left  several  manuscripts  behind  him, 

Several  noble  iost^wes  of  his  mnnifi*  vfritten  by  order  of  liing  Jfmes ;  all  vrhich 

ceoee  to  the-repoblic  of  letters  have  alrca-  are  in  the  Bodleian  Library.    He  wrote 

dy  been  mentioned :  in  the  account  of  his  notes  likewise  upon  the  margin  of  many 

pnbNcations  many  more,  and  even  greater,  books  in  his  library,  particularly  Btisebius's 

will  appear.    These  are.  Ecclesiastical  History ;  which  were  after- 

1.  Four  Books  of  tlie  Ifistories  of  Come-  wards  used  by  Valesius,  in  his  edition  of 
lins  Tacitus,  and  the  Lif«  of  Agricola,  with  that  work  in  1669.  Four  of  his  Letters  to 
Notes  upon  them,  in  folio ;  dedicated  to  Camden  are  pnblisbed  by  Smith,  among 
Queen  Elisabeth,  1581.  Camden's  Letters.  1691.  4to. 

2.  A  View  of  certain  MiUiary  Matters,  SAUNDERS,  or  SAMDiet.  See  San- 
or  Commentaries  respecting  Konian  War-  taluv. 

fire.    1598,  SAUNDERSON  (Dr.  Nicholas),  hi 

3.  Reram  Anglieamm  Scriptores   post  biography,  an  iltastrions  professor  of  mathe* 


Bedaaiy&c.   1596.    Thisisacolleciioirof    maticsia  tlie  UnWenity  of  Cambridge,  and 


»• 


SAUNDERSON. 


a  felJow  of  the  Royal  Sociely,  vas  bora  at 
Thorbtoo  in  YorkBhire  in  1682.  When 
he  waa  but  twelve  mouths  old,  lie  lost  not 
only  his  eye-sight,  but  his  very  eye-balls, 
by  the  small  pox;  so  that  he  coold  retain 
no  more  ideas  of  vision  than  if  he  had  been 
born  blind.  At  an  eariy  age,  however, 
being  of  very  promising  part^,  he  was  sent 
to  the  free  school  at  Penniston,  and  there 
laid  the  foundation  of  that  knowl^^  of  the 
Greek  and  Latin  languages,  which  he  after- 
wards improved  so  iar,  by  his  own  applica- 
tion to  the  classic  authors,  as  to  hear  the 
works  of  Euclid,.  Archimedes,  and  Dio- 
phantes  read  in  their  original  Greek. 

Having  acquired  a  grammaticar  educa- 
tion, bis  father,  who  was  in  the  excise,  in- 
structed him  in  the  common  rules  of  arith- 
metic. And  here  it  was  that  his  excellent 
mathematical  genius  first  appeared ;  for  he 
very  soon  liecame  able,  to  work  the  com- 
mon questions,  to  make  very  long  calcula- 
tions by  the  strength  of  his  memory,  and  to 
Ibrm  new  rules  to  himself  for  the  better  re- 
solving of  such  questions  as  are  often  pro- 
posed to  learners  as  trials  of  skill. 

At  the  age  of  eighteen,  our  author, was 
introduced  to  the  acquaintance  of  Richard 
West,  of  Underbank,  Esq.,  a  lover  of  mathe- 
matics, who,  observing  Mr.  Saunderson*s  un- 
common capacity,  took  the  pains  to  instruct 
him  in  the  principles  of  algebra,  and  geo- 
metry, and  gave  him  every  encouragement 
in  hb  power  to  the  prosecution  of  these 
studies.  Soon  after  this  he  became  ac- 
quainted ako  with  Dr.  Nettleton,  who 
took  the  same  pains  with  him.  And  it  was 
to  these  two  gentlemen  that  Mr.  Saooderson 
owed  his  first  institution  iu  the  mathemi^ 
tical  scieuces ;  they  furnished  him  with 
books,  and  often  read  and  expounded  them 
to  him.  But  he  soon  surpassed  his  masters, 
and  became  fitter  to  teach,  than  toleam 
any  thing  from  them. 

His  father,  otherwise  bortheiied  with  a 
numerous  ftmily,  finding  a  difficulty  in  sup* 
porting  him,  his  friends  began  to  think  of 
providing  both  for  bis  education  and  main- 
tenance. His  own  inclination  led  him 
strongly  to  Cambridge,  and  it  was  at  length 
determined  he  should  try  his  fortune  there, 
not  as  a  scholar,  but  as  a  master :  or,  if  this 
design  should  not  succeed,  they  promised 
themselves  success  in  opening  a  school  for 
him  at  Loudon.  Accordingly  he  went  to 
Cambridge  in  1707,  being  then  twenty-five 
yean  of  age,  and  bis  fame  in  a  short  time 
jfiUed  the  University.  Newton's  Piincipia, 
Optica^  and  Umvcnal  Arithmetic,  were  the 


foundations  of  his  lectures,  9ind  afiToided 
him  a  noble  field  for  the  display  of  his  ge- 
nius; and  great  numbers  came  to  hear  a 
blind  man  give  lectures  oi^  optics,  discourse 
on  the  nature  of  light  and  colours,  expbiin 
the  theory  of  vision,  the  effect  of  glasses, 
the  phenomenon  of  the  nunbow,  and  other 
objects  of  sight. 

As  he  instructed  youth  in  the  prineiplei . 
of  the  Newtonian  philosophy,  he  soon  be- 
came acquainted  with  its  incomparable  au- 
thor, though  he  had  several  years  before 
left  the  University;  and  fi^qnently  con- 
versed with  him  on  the  most  d^cult  parts 
of  his  works :  he  also  held  a  fiiendly  com- 
munication with  the  other  eminent  inatbe- 
matidans  of  the  age,  as  Halley,  Cotes, 
De  Moivre,  &c. 

Mr.  Whtston  was  all  this  time  in  the  ma- 
thematical professor's  chair,  and  re^  lec- 
tures m  the  manner  proposed  by  Mr.  Saun- 
derson  on  his  settling  at  Cambridge;  so 
that  an  attempt  of  this  kind  looked  like  an 
encroachment  on  the  privileg^f  his  office ; 
but,  as  a  good  natured  man,  and  an  eo- 
courager  of  learning ;  he  readily  consented 
to  the  application  of  fiiends  made  in  behalf 
of  so  uncommon  a  person. 

Upon  the  remoi^  of  Mr.  Whiston  from 
his  professorship,  Mr.  Saundenon*s  merit 
was  thought  so  much  superior  to  that  of  any 
other  competi^r,  that  an  extraordinary 
step  was  taken  in  his  favour,  to  qualify  him 
with  a  degree,  which  the  statute  requires : 
in  consequence  he  was  chosen,  in  1711,  Mr.  ' 
Whiston's  successor  in  the  JiWcasiaB  pro&a* 
sorshlp  ok'  matfaennitics ;  Sir  Isaac  Newton 
interestipg  himself  greatly  in  his  favour. 
His  first  p^ormance,  after  he  was  seated 
in  the  chaur,  was  im  inaugural  speech  made 
in  very  elegant  Latin,  and  a  style  truly  Ci- 
ceronian; for  he  was  very  well  versed  in 
the  writings  of  Tnlly,  who  was  his  favourite 
in  prose,  as  Virgil  and  Horace  were  in 
verse.  From  this  time  he  applied  himself 
closely  to  the  reading  of  lectures,  and  gave 
i)p  his  whole  time  to  his  pupils.  He  con- 
tinued to  reside  among  the  gentlemen  of 
Christ  College  till  the  year  17S3,  when  he 
took  a  house  in  Cambridge,  and  soon  after 
married  a  daughter  of  Mr.  Dickens,  rector 
of  Boxwortb,  in  Cambridgeshire,  by  whom 
he  had  a  sou  and  a  daughter. 

In  the  year  1728,  when  King  Geoi^  vi- 
sited the  university,  he  expressed  a  desire 
of  seeing  so  remarkable  a  person ;  and  ac- 
cordingly our  professor  attended  the  king 
m  the  senate,  and  by  his  fiivour  was  there 
created  doctor  of  laws. 


SAUNDERSON. 

Dt.  SannderMD  wts  naturally  of  ■  girone  learned  lotriCi  but  poinetiy  alto,  to  ■  very 

healthj  coiEiitution  ;  but  beiDs  tiKi  leden-  great  ]if^tlrclioD,  which  aecnii  mml  of  all 

taiy,  and  constantly  rootiniDg  lumtelT  to  to  retjitire  ugbt.    But,  if  we  cooaider  that 

the  heait,  be  became  a  vKletudioarian :  and  the  idean  of  extended  quantity,  which  ar« 

in  the  spring  of  the  jcar  1739  be  com-  the  chief  object!  of  nialheinaticB,  may  ■* 

plained  oF  a  nnmbneM  in  his  limb*,  which  well  be  acquired  by  the  aenie  of  l^eliug  ■■ 

ended  in  a  mortilicatian  in  bis  foot,    of  tliat  of  sight,  that  a  fixed  and  iteady  atten- 

whjch  he  died  (he  19th  of  April  that  year,  tian  is  the  principal  qua] ili cation  for  Ibia 

in  tlie  Wthyear  of  liiaage.  sludy,  and  thai  the  blind  are,  by  neCMiity, 

There  wai  scarcely  any  part  of  the  ma-  more  abstracted  ttian  otliers,  (for  which 

thematics  on  which  Dr.   Saimdeison  tiad  realon,  il  is  Mtd,  tliat  Deraocrilna  put  oat 

not  comp4ised  somethui^  for  the  use  of  his  hit  eyes,   that   he  might  tliink   more    in- 

pnpib.    But  he  discovered  no  intention  of  tensely),  we  ilall  perhaps  find  reason  to 

pnblisliing  any  thing,  till,  by  the  peisiuuion  soppMe  that  there  is  no  branch  of  science 

of  his  friends,  be  prepared  his  Elements  of  so  mncli  adapted  it 
Algebra    for  the  press;  which,   after  his         .-.--—     .. 
death,  were  jHiblidKd  by  subscription  in 
«  volt.  4to.  1740. 

He  left  many  other  wiitiugiijtiiough  naite 
perhaps  prepared  for  t)tc  press.  AmoD); 
these  were  some  valuable  commenU  on 
Newton's  Principia,  which  not  only  ex- 
plun  the  mole  difficult  parts,  but  often 


f  upon   Ibe   doc 


pnbliahed  in  Latio  at  the  end  of  hit  poit- 
bniuont  Treatise  on  Fluxions,  a  valuable 
mmk,  pablislied  in  Bvo,  1756.  Hit  monn- 
Mript  lecloret  too,  on  most  parts  of  natural 
pfaikwophy,  might  make  a  ronaiderabli'  to- 
lame,  and  ptoTc  *D  acceptable  present  to 
the  public  if  printed. 

Dr.  Saundciaon,  as  to  bit  cfaararler,  was 
•  man  of  much  wit  and  vivacity  in  conver- 
aatioB,  and  esteemed  an  eicelleni  compa- 
nion. He  was  endued  with  a  great  regard 
to  tniUij  and  was  such  an  enemy  to  dii- 
f^iiise,  that  he  thongbt  it  )iis  duty  to  speak  his 
Utongbta  at  all  times  with  unrestmined  free- 
dom.   Hence  his  leotimGiili 


acquired  uiost 
of  Lis  ideas  by  the  sen»e  of  fcebng ;  and 
this,  as  it  commonly  tlie  case  with  tlie  blind, 
he  enjoyed  in  great  perfection.  Yet  be 
could  not,  ax  some  are  said  to  have  done, 
disdngiiish  colours  by  thai  sense)  for,  after 
having  made  repeated  trials,  he  used  to  say, 
it  was  pretendin;;  to  impossibilities-  Bnt 
Tliete  are     he  could  witli  great  nicety  and  exnctncat 


observe  (he  smallest  degree  of  rDnghnesl,o 
defectof  poli>h,in  asniface.  Thu>,ina«et 
of  Roman  medals,  be  distinguished  the  ge- 
nuine from  thr  liilse,  thongh  they  bad  been 
counterfeited  with  such  exaclitess  as  to  de- 
ceive a  conaoitsenr  who  had  jndgtd  from 
Ihe  eye.  By  (lie  sense  of  leeling  also,  be 
distinguished  the  least  variation;  and  be 
has  been  teen  in  a  garden,  when  obserta- 
lions  hare  been  nuking  on  the  sun,  to  take 
notice  of  every  clotid  that  inlemipted  tlie 
observation,  ahnotl  as  justly  at  Uiey  who 
t-oBld  see  it.  He  cuuld  also  tell  when  any 
tiling  was  held  near  hit  Sktx,  or  wlien  be 
patted  by  ■  tree  at  no  great  distance, 
opinions,  his  fiiendtbip  or  disregard,  were  merely  by  ibe  different  impulse  of  the  air 
expressed  without  reserve;  asinrerity  which     on  bit  tiice. 

raited  him  many  enemies.  Hit  ear  was  alto  eqnally  exact.  Hecould 

A  bbnd  man,  movmg  in  Ibe  sphere  of  a  r«*dily  diatingnish  the  ^th  part  of  a  note. 
matbematiciBn,  seems  a  pbeDameiton  diffi-  By  the  quickness  of  tliii  sense  he  could 
cult  to  bo  accounted  for,  and  bat  eiciled  judgeof Ihetiaeofaroom.andafhbditlaiice 
the  admiiatioo  of  every  age  in  which  it  hat  from  the  vrall.  And  if  ever  he  walked  over  a 
appeated.  Tully  mentiiini  it  at  a  tlimg  pavement,  in  courts  or  piams  which  t«- 
fcarcely  ciedible  in  hit  own  master  in  phi-  fleeted  a  sound,  and  was  afterwards  eon- 
loaopfay,  Diodotnt ;  that  be  exercised  him-  ducted  thither  again,  he  coold  tell  in  what 
tdf  in  il  with  more  assiduity  after  he  be.  part  of  the  walk  he  had  stood  merely  by 
cmme  bbndj  and,  what  be  thought  next  to     tJie  note  itsoimded. 

impMsble  (o  be  done  wittaoul  sigbl,  that  be  Dr.  Sannderum  bad  a  peculiar  mettiod  of 
ptofetatd  geometry,  describing  hit  diagrami  performing  aritlimeticsl  calculations,  by  an 
M  exactly  to  Us  scholars,  thai  they  conid  ingenious  machine  and  method  which  bat 
draw  every  Ime  in  its  proper  direction.  St.  been  called  bis  Palpable  Arithmetic,  and  i« 
Jerome  relates  a  still  more  remarkable  in-  particularly  described  in  a  piece  prefixed 
stance  in  Uidymus  of  Alexandria,  who,  to  Uie  fint  volume  of  his  Algebn.  That 
Itujugh  blind  fron  liii  in&ncy,  and  there-  he  was  able  to  make  long  and  intrirate  cal- 
Ctrc  iguonnt  of  the  very  letters,  not  only     culatiana,  both  Hithmetinl  and  al^ebnicil^ 
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SAU 


certain  ■■  it  h  Honrlrrfnt.  He 
bid  coutrived  for  bia  owo  use  a  camnin- 
diana  nDlatioD  for  any  large  numhi^r!,  wliich 
he  could  rxprera  on  his  alniciis,  or  calciikil- 
ini^  lable,  and  wirh  whicb  lie  could  leulity 
pcrfotm  my  arillimetical  opFialiutii,  hy  tbe 
•erne  of  feeMo);  only,  for  nliich  teuon  it 
wa>  cilled  In*  Palpable  Arilhrnetic 

Hi*  caknlating  table  mu  a  smooth  Ihln 
board,  a  little  more  ihan  a  fool  nqiiare, 
niaed  upon  a  iimall  frame,  >o  u  lo  lie  hol- 
low, wbirh  board  was  divided  jnto  a  great 
number  of  litde  sqnareii,  by  lino  inietseet- 
inj  one  another  perpendicularly,  and  paral- 
lel to  the  sides  of  the  table,  and  tlM  parallel 
onct  only  one-lenth  of  an  inch  from  each 
oilier ;  so  thai  every  square  inrh  of  the  table 
was  thus  divided  into  100  little  squares.  At 
every  point  of  interseetion  the  board  was 
perfbraled  by  imall  boles,  rapable  of  re- 
ceiving a  pin;  for  it  7as  by  the  help  of  pins 
■tnck  np  to  tbe  bead  through  Ihese  holes, 
that  he  eipreued  bii  numbers.  He  used 
two  sorts  of  pins,  a  large  and  a  smaller  sort ; 
at  least  their  head*  were  dHfereni,  and 
might  i-uily  be  distiognlihed  by  feeling. 
Of  these  pins  be  bad  a  large  quantity  in 
two  boxes,  uilfa  llieir  point*  cut  oA',  wliirb 
always  stood  ready  before  him  when  he 
caJcntnted.  Tlie  writer  of  Uiut  arcoaiit  de- 
scribes particularly  the  whole  process  of 
naing  the  machine,  and  concludes;  "  He 
could  plaice  and  displace  his  pins  with  in- 
credible Dimbleness  and  ladlily,  much  lo 
the  plea*nre  and  ^nrpriw:  of  all  ilje  be- 
tiolders.  He  could  eT<0  break  off  in  the 
middle  of  a  colcuIatiOD,  and  resume  ii  wlirn 
be  pleued,  and  ronld  presently  know  the 
coiiditiDn  of  it,  by  only  ilrawiog  fat*  fingers 
gently  over  the  table-" 

SAURUKCS,  in  botany,  a  genns  of  Uie 
Heplaodria  Trigynta  clas*  aud  order.  Na- 
tural Older  of  Pipetitx.  Naiades,  Jnssieu. 
EiMndal  dmacler :  calyx  an  amen!  with 
one-fluwered  scale* ;  corolla  none ;  germi 
four  i  berries  four,  one  seeded.  There  is 
buione  species;  fii.  S.cemaiu,  liurd'stad, 
a  native  o<  North  America. 

RAUVAUESIA,  in  botany,  so  named  in 
booDur  (if  Francois  Boiisiei  de  Sauvagct, 
professor  at  Montpellier,  ■  genus  of  the 
Penlaodria  Honogynia  chui  and  order. 
Natnial  order  of  Gniinales,  Essential  cha- 
nclet :  calyi  gve>leaved ;  cwolla  An- 
pelailed,  fringed  -,  ucctaiy  five-leaved,  aller- 
aale  with  the  petals;  capsule  onc-cetlcd. 
thm  is  bnl  one  species,  ra.  S.  electa,  a 
naiitc  of  .Si.  Domingo,  Martinico,  Jamaica, 
Snnoam,  and  Giiiina, 


SAW 
SAW,  an  imtrmnrnt  whidi  urro  to  nt 
iuto  pieces  several  sohd  matleis,  ai  %ood, 
stone,  ivory,  &c.     The  best  saws  an      " 
tempered  steel  gronnd  bright  and  tniooth:   ] 
those  of  iron  are  Only  hamiu«r-hnrdened: 
hence,  the  first,  bisirle«  their  being  Miflbr,  ,fl 
are  likewise  faaad  amooiher  ihan  tbe  luU  r 
They  are  known  to  be  well  IwnmBred  hf  1 
the  stilf  bending  of  the  blade ;  aod  ti  ~ 
well  and  evenly  ground,  by  their  beudiiy  I 
equally  in  a  bow.    'lite  edj^c  in  wliicJi  ml 
the  teeth  is  alwayi  thicker  than  the  backy^ 
because  the  back  is  to  follaw  tlie  edge.  TM  I 
teetli  Bt«  cut  and  sbartiencd  with  a  Iriangaa  T 
lartile,  the  blade  of  the  nw  being  first  fixed    ' 
in  a  whetting  block.    After  they  have  I 
tiled  the  teeth  are  set,  tliat  is,  turned  oAl  af  J 
the  tight  line,  thai  they  may  make  the  Bw  f 
sure  the  wider,  that  the  back  may  follow'  j 
tlie  better.  Tbe  leeili  are  always  set  n  ' 
fur  coarse  cheap  stnff  (luin  lor  hard 
tine,  beraose  the  ranker  the  teeth  are  Nt  1 
the  more  stuff  is  lost  in  tlie  kerf.    Then 
by  which  marble  and  otlier  stone*  are  i 
have  no   leelli:  these  are  generally  ti 

liirge,  and  are  stretched  out  and  held  c\ 

by  a  ftame.  The  workmen  who  make  flM  j 
greatest  use  of  tlie  saw,  are  the  lawyei^  J 
carpenlerF.  joiners,  cabinetmakers,  etW'! 
nisL>,  shme-cullers,  carvprs,  sculptors. 
The  lapidaries  loo  have  llieir  saw,  as  well  M 
Uie  workers  in  mosaic ;  but  Uie*e  bear  littk 
resemblance  to  tlic  common  saw.  But  of 
all  mechauics,  none  liave  so  many  saws  at 
llie  joiners ;  the  chief  are  as  follows :  the  |nt 
saw,  which  la  »  large  two-handed  saw,  naed 
lo  saw  timber  in  pits;  this  is  chiefly  used 
by  die  sawyers.  Tbe  whip^aw,  which  is  also 
two-handed, used  in sawingsucb  large  piece* 
of  sliiff  as  the  hand-saw  will  not  easily  reach. 
The  hiuid-saw,  which  is  made  for  a  single 
man's  use,  of  which  there  are  variona  kinds; 
as  Ihe  bow  or  frame  saw,  which  is  romisbei 
with  cheeks:  by  the  twisted  cord*  which 
pass  from  ibe  upper  parts  of  these  cheeks, 
■nd  the  tongue  in  the  middle  of  them,  the 
upper  ends  are  drawn  closer  together,  and 
the  lower  sel  fiirther  apart.  The  tenon-saw, 
which  being  very  thin,  has  a  back  lo  keep 
'*  from  bending.    T)ic  cumpaaasaw,  which 


,  and  its  teeth  n 


round,  or  any  other  C( 

pasa-kerf:  hence  the  edge  is  made  broai  | 
and  the  back  thin,  that  it  may  have  a  coax 
pas?i  lo  Inm  in. 

Tbe  surgeons  also  use  a  saw  lo  cnt  ofl 
bones;  this  should  be  very  small  an<llight,ia 
order  to  be  managed  with  the  greater  eaia 
and  freedom,  the  blade  exceedingly  6m9t   I 


SAWING.    - 


and  the  teeth  esqidiitely .  iharpeiied,  to 
make  its  way  more. gently,  and  yet  widi 
great  expedition,  in  catting  offlegs,  anni,  &c 

S4w8  are  now  generally  med  by  bntchers 
in  separating  the  bonet  of  the  meat^  the , 
dirifioDs  by  the  saw  are  neiter  than  tfiote 
^  by  the  chopper,  and  there  is  a  certain  sairing, 
as  the  chopper  splinters  -bones,  the  parts  of 
which  cannot  be  included  in  the  weight 

SAWING,  di^ding  timber.  Sic.  by  the 
application  of  a  saw,  either  by  the  band  or 
mill.  The  mechanism  of  a  sawing-mill  may 
be  reduced  to  three  principal  things,  the 
first,  that  the  saw  be  drawn  np  and  down 
as  long  as  is'neoessary,  by  a  motion  conmm- 
nicated  by  water  to  the  wheel :  the  second, 
that  the  piece  of  timber  to  be  cut  into 
boards  be  advanced  by  an  uniform  motion 
to  receive  the  strokes  of  the  saw ;  for  here 
the  wood  is  to  meet  the  saw,  and  not  the 
nw  to  follow  the  wood,  therefore  the  mo- 
tion of  the  wood  and  that  of  the  saw  ought 
iomiediately  to  depend  the  one  on  the 
other :  the  third,  that  when  the  saw  has  cut 
throngh  the  whole  length  of  the  piece,  the 
machine  stops  of  itself,  and  remains  im- 
moveable ;  for  fear,  lest  having  no  obstacle 
to  Airmoant,  the  force  of  the  water,  or  steam, 
should  turn  the  wheel  with  too  great  rapi^ 
dity,  and  break  some  part  of  the  machine. 

In  PhOe  Saw-mill  are  drawings  of  a  ar- 
eolar saw-mill»  used  by  Mr.  George  Smart, 
at  hia  manofoctory  for  hollow-made  masts, 
Westminster  Bridge.  Fig.  1  is  an  devation 
of  the  machme ;  fig.  t,  a  plan ;  and  fig.  3 
and  4,  the  saw  shown  separately. 

The  machine  is  turned  by  a  horse-wheel, 
winch  gives  motion  to  a  pinion  on  a  hori- 
sontal  shaft ;  a  spur  wheel  iM  fixed  on  this 
ikaft^  and  turns  a  pinion  on  another  hori- 
loiital  shaft,  on  which  the  wheel  A,  (€g.  1) 
is  fixed :  tUs  wheel  is  ip  the  room  over  the 
maeUiie,  and  the  bearings  for  the  gudgeons 
of  the  shaft  are  supported  on  the  joists,  B, 
of  the  floor:  by  means  of  an  endless  strip 
passing  round  this  wheel,  and  also  round  a 
poUey,  N,  on  the  spindle  of  the  circular 
saw,  a  rapid  motion  is  given  to  the  saw, 
which  is  made  of  well-tempered  steel  phite 
(fig.  3),  with  teeth  on  its  edge :  it  is  fixed 
on  its  spindle,  D,  (fig.  4)  by  a  shoulder,  d, 
against  which  it  is  held  by  another  move- 
able shoulder,  e,  pressed  against  the  other 
by  a  nut,  Ir,  on  the  end  of  the  spindle  which 
is  tapped  into  a  screw  to  receive  it.  The 
saw  has  a  a  circular  hole  through  the  mid- 
dle, fitting  tight  upon  the  spindle,  and  a 
small  fillet  fitting  into  the  notch,  a,  (fig.  5) 
thofli  to  tarn  together. 


Tho  ends  of  the  spmdle  are  pointed^  and 
that  point  nearest  the  saw  works  in  a  hole 
made  in  the  end  of  a  sorew  screwed  in  a 
bench,  EFGH,  (fig.  1  and  2)  made  of 
stout  planks,  and  well  braced  together;  the 
other  turns  in  a  similar  screw  screwed 
throngh  a  cross  beam,  K,  morticed  between 
two  vertical  beams,  LL,  extending  from 
the  floor  t^  the  ceiling:  the  cross  beam,  K, 
can  be  raised  or  lowered  in  its  mortices 
through  the  beams,  L,  by  wedges  put  both 
above  and  below  its  tenons.  In  order  t^ 
adjust  the  pbme  of  the  saw  perpendicular  to 
the  plane  of  the  bench,  M  M,  is  a  long  pa* 
rallel  ruler,  whidi  can  be  set  at  4oy  distance 
from  the  saw,  and  fixed  by  screws  going 
through  circular  grooves,  g  g^  cut  through 
the  bench.  In  using  the  machine,  the  ru- 
ler, M  M,  is  to  be  set  the  proper  distance 
from  the  saw  of  the  piece  of  wood  to  be 
cut,  and- as  the  saw  tarns  roond,  a  workman 
slides  the  end  of  a  piece  of  wood  to  it^ 
keeping  its  edge  aganist  the  guide,  M  M, 
tliat  it  may  cut  straight 

When  the  saw  requires  slmrpening,  one 
of  the  screws  at  the  end  of  its  spindle  must 
be  tamed  back:  the  spindle  and  saw  can 
be  then  removed;  and  by  taking  off  the 
nut,  le,  the  saw  will  be  loose,  and  may  be 
fixed  in  a  common  vice  to  whet  it,  in  the 
same  manner  as  a  common  saw :  the  teeth 
of  the  saw  are  set,  that  is,  bent  out  of  the 
plane  of  the  saw,  one  tooth  on  one  side,  the 
next  on  the  other :  the  outsides,  r,  (in  fig.  9) 
of  the  teeth  are  not  filed  to  leave  a  sorfiioe 
perpendicular  to  the  plane  of  the  saw,  but 
inclined  to  it,  and  in  the  same  direction  that 
each  tooth  so  filed  is  bent  in  the  setting:  by 
this  means  the  saw,  when  cutting,  first  takes 
away  the  wood  at  the  two  sides  of  the  kerf, 
leaving  an  angukr  ridge  in  the  middle  of  it, 
the  use  of  which  is  to  keep  the  saw  steady 
in  a  right  line,  that  it  may  not  have  so  mock 
tendency  to  get  out  of  the  straight  in  any 
place  where  the  vrood  is  harder  at  one  side 
than  on  the  other. 

In  early  periods,  tlie  trunks  of  trees  were 
split  with  wedges  into  as  many  and  as  thin 
pieces  as  possible,  and  if  it  were  necessary 
to  have  them  still  thinner,  they  were  hewn 
on  both  sides  to  the  proper  sixe.  This 
simple  and  wastefid  manner  of  making 
boaids  baa  been  still  continued  in  some 
places  to  the  present  time.  Peter  the 
Great  of  Russia  endeavoured  to  put  a  stop 
to  it,  by  forbidding  hevm  deals  to  be  traaa- 
ported  on  the  river  Neva.  I1ie  saw,  how- 
ever, though  so  convenient  and  beneficial, 
has  not  been  able  to  hMush  eatiialy  tho 


SAWING. 

practice  of  splitting  timber  wed  in  Mid*  lian^  l«pn  hznli,  and  metbjriCi.    Weheve, 

io§f,  or  in  making  fomitore  and  utensib,  for  bovefer,  found  no  noooint  in  any  of  the- 

we  do  not  speak  here  of  fire-wood  ;  and,  Greek  or  Roman  writers  of  a  miD  Ibrsawing 

indeed,  it  must  be  allowed  that  tbis  method  wood ;  and  as  the  writers  of  modem  limea 

is  attended  with  pecobar  advantages,  which  speak  of  sawmills  v  o^^  "^  mioommon,  it 

that  of  sawing  can  never  possess.  The  wood-  would  seem  that  the  oldest  constniction  of 

splitten  perform  their  work  more  expedi-  them  has  been  forgotten,  or  tbat  some  im- 

tioQsly  than  sawyers,  and  split  timber  is  portant  improvement  has  made  them  appear 

mnch  stronger  than  that  which  has  been  entirely  aew^ 

sawn ;  for  the  fissure  follows  the  grain  of  Becher,  in  his  history  of  inventions,  says 
the  wood,  and  leaves  it  whole;  whereas  the  tbat  saw-mills  were  invented  in  the  17th. 
saw,  irbicb  proceeds  in  the  Kne  chalked  out  oentory.  In  this  he  erred,  for  when  the  in- 
for  it,  divides  the  fibre8,«nd  by  these  means  font  Henry  sent  settlers  to  the  island  of 
lessens  its  cohesion  and  solidity.  Split  tim*  Madeira,  which  was  discovered  in  t4fO, 
ber,  indeed,  tnmB  oat  often  crooked  and  and  caused  European  fraits  of  every  kind  to 
vrarped;  but  in  many  purposes  to  vrhich  it  be  carried  thither ;  he  ordered  sawnnills  to 
is  applied  this  is  not  prejudicial;  and  these  be  erected  also,  for  the  purpose  of  sawing 
faults  may  sometimes  be  amended.  As  the  into  deals  the  varioos  species  of  excellent 
fibres,  however,  retain  their  natural  length  timber  with  which  the  ishmd  abounded,  and 
and  direction^  thin  boards,  partieulariy,  can  which  were  aftervrards  transported  to  Por- 
be  bent  much  better.  This  is  a  great  ad-  tngaL  A^boot  the  year  1427,  the  City  of 
vantage  in  making  pipe-staves,  or  sieve-  firesUw  had  a  saw-mill,  vrhich  prodaiced  a 
ftamca,  which  require  still  more  art,  and  m  yearly  rent  of  three  marks ;  and  in  1490, 
farming  various  implements  of  Uie  fike  the  magistrates  of  Erfort  purehased  a  fortat 
kind.  in  which  they  caused  a  saw-miU  to  be  erect* 
Hie  most  benefidai  and  ingenious  im-  «d,  and  they  rented  another  miH  in  the 
provement  of  tbis  instrument  vrw,  vrithout  neighbourhood  besides, 
floobt,  the  invention  of  saw-mills,  wfaicfa  are  Norway,  vrhich  is  covered  vrith  forests, 
driven  either  by  vrater  or  by  the  vrind.  Mills  had  the  tint  saw-mtU  about  the  year  15S0. 
of  the  first  kind  were  erected  so  early  as  the  This  mode  of  manufoctnring  timber  vras 
fourth  century,  in  Germany,  on  the  small  called  the  new  art ;  and  because  the  expor* 
river  Roeur  or  Rner:  for  though  Ansonius  tation  of  deals  was  by  these  means  in* 
speaks  properly  of  vfater-nuUs  for  cutting  creased,  that  circnrostance  gave  occasion  to 
stone,  and  not  timber,  it  cannot  be  doubted  the  deal-tytlie,  introduced  by  Christian  III. 
that  these  were  invented  later  than  mills  for  in  the  year  1545.  Soon  after  the  cele* 
nMBifocturing  deals,  or  that  both-  kinds  bfuted  Henry  Canau  caused  the  first  mill 
were  erected  at  the  same  time.  The  art,  of  this  kind  to  be  built  in  Holstetn.  In 
however,  of  cutting  marble  vrith  a  saw  is  1552  tJiere  was  a  saw-mill  at  Joachim- 
very  old.  Pliiiy  conieetures  that  it  was  in-  sthal,  which,  as  we  are  tolQ,  belonged  to 
vented  at  Caiia;  at  least  he  knew  no  build-  Jacob  Geusen,  mathematician.  In  the  year 
lag  mcmsted  with  nmible  of  greater  an-  1555,  the  bishop  of  Ely,  ambassador  from 
tiqjuity  than  die  pabee  of  king  MaaMlusy  Mary  queen  of  England  to  the  court  of 
at  Halicamassas.  Tins  eififice  is  oelebrat-  Rome,  having  seen  a  saw-miU  in  the  neigh- 
ed by  Vitruvius  for  the  beauty  of  its  marble ;  bourhood  of  Lyons,  the  vrriter  of  bis  tra- 
lliny  gives  an  aeeount  of  the  diflbient  veto  thought  it  vrorthy  of  a  particular  de- 


kinds  of  sand  used  for  cutting  it;  for  it  it  scription.  In  the  sixteenth  century,  how* 
the  sand  properly,  says  he,  and  not  the  ever,  there  were  mills  vrith  different  saw^ 
saw,  which  produces  that  efieet.  The  Ut-  blades,  by  vrhich  a  phnk  could  be  cut  into 
tar  pmses  dovm  the  former,  and  ruba  it  srveral  deals  at  the  same  time.  The  first 
i^ainst  the  marble ;  and  the  coarser  the  saw-mill  was  ererted  in  Holland  at  Saar« 
•and  is,  the  longer  will  be  the  time  required  dam,  in  the  yeai*  1596 ;  and  the  invention 
to  polish  the  marble  which  has  been  cut  by  of  it  is  ascribed  to  Comelios  Cornelissen. 
it.  Stones  of  the  soap-rock  kind,  vrhich  art  Ferhaps  he  was  the  first  person  wtio  built  a 
indeed  softer  than  asarble,  and  which  would  saw  mill  at  tbat  place,  which  is  a  village  of 
require  leas  force  than  wood,  vrere  sawn  at  great  trade,  and  has  still  a  great  many  saw- 
that  period :  but  it  appears  that  thefor  harder  mills,  though  the  number  of  them  is  becom- 
glamy  kinds  of  stone  were  sawn  IImo  also ;  ing  daily  less  ;  for  within  the  hnt  half  cen- 
for  wa  are  told  of  the  discovery  of  a  building  tury  a  hundred  liave  been  given  up.    The 


wttch  waacBcnated  vritfti  cat  agate^  ceraa-    first  mill  of  this  kind  in  Sweden  vras  erected 
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In  the  year  1S53.  At  prctent,  tb>t  kiag- 
I  dom  poa.<eMea  ttae  bluett  peiliapi  ever  cod- 
iliucted  in  Enrt^e,  where  a  waWrwhcrl, 
twelve  feet  broad,  drives  at  tlie  laiije  time 
teveotj-two  5>ws. 

la  Er^uid  $aw-mill>  lud  at  fitsi  ttie 
Mme  Tate  tlial  prialilig  had  id  Turkey,  tlic 
ribboa-lDom  in  (lie  itonunioiMoftliediiirrli, 
and  tlie  crane  at  Slrasburjli.  Wlien  at- 
tcmpU  vere  made  to  introduce  them,  tliey 
were  violently  oppoied,  becante  it  wit  a|>- 
|irehended  that  the  sawyera  would  lie  de- 
jirived  by  them  of  their  means  of  getting  a 
ubsittaDce.  For  this  reaMin,  it  waa  found 
neceuary  to  abandon  a  >aw-mill  erected  by 
a  Dutchman  uear  London,  in  1IJ65  ;  aiid  in 
the  year  170(1,  when  one  Honghlon  laid  be- 
fore the  uatioo  the  advuit*t!f>  of  inch  a 
mill,  he  exprened  hii  appreheoiion  that  it 
might  excite  tbe  rage  of  (lie  popniace. 
What  be  dreaded  wan  actually  tlie  caae  in 
1767  or  1768,  when  an  opident  thnber-mev- 
clHDt,  by  the  de*ire  and  approbation  of  the 
Society  of  Arti,  cauied  a  law-mUl,  driven 
by  wind,  to  be  erected  at  Limehouie,  un- 
der the  direction  of  Jamea  Stanlield,  wbo 
had  learned,  in  Holland  and  Norway,  tbe 
art  of  ronatructing  aud  managing  machines 
of  that  kind.  A  mob  attcmbled,  and  pulled 
Ihe  mill  to  pieces ;  but  tbe  damage  wni 
mide  good  by  the  nation,  and  aome  of  lUe 
rioten  were  punished.  A  new  mill  waa 
■Aerwardi  erected,  which  was  suffered 
to  work  without  moleitation,  and  which 
pive  occaiioD  to  Ibe  erection  of  others. 
It  appears,  however,  that  tliis  was  not  the 
only  mill  of  tbe  kind  then  in  Britain  ;  for 
one  driven  also  by  wind  Lad  been  built  at 
Iieilb,  in  Scotland,  lome  yean  before. 

SAXII'RAGA,  in  boUny,  laxifiagi,  a 
genus  of  the  Decandria  Uigynia  class  and 
order.  Natural  order  of  Succnkols.  Smi- 
fragEe,  Jussieu.  EMCntial  chatacler:  calyx 
five-parted,  five-petalkd  i  capanle  lwo-beak< 
cd,  acie-c«lled,  many  lecded.  There  are 
fifty  specie* !  of  these  we  shall  notice  the 
8.  granulata,  or  white  saaifiage,  which  growi 
naturally  in  the  meadows  in  many  parli  of 
England.  Hie  roots  of  this  plant  are  like 
gmns  of  com,  of  a  reddish  colour  with- 
out ;  there  is  a  variety  of  tliis  with  double 
flowers,  wbicli  is  very  ornamental.  Tbt 
leaves  are  tongue-shaped,  gathered  into 
beads,  rounded  at  their  points,  and  have 
car1ila|inotu  and  sawed  bor-len.  'Jlie  stalk 
rises  iwo  feet  and  a  half  lugb,  branching 
out  orat  the  giound,  Ibtming  a  natural 
yyraDud  to  the  top.  The  dowers  have  five 
whiti  wed(e-slii|icd  petals,  ind  ten  stinuna. 
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pteced  circularly  Ihe  length  of  tbe  tube, 
terminated  by  rouodlili  purple  siimmila. 
When  these  pUnl&  are  strong,  they  prodnce 
very  larfje  pyramids  of  Howere.  S.  nm- 
broiUl,  conimuiily  lalled  London  pride,  or 
uoneaO'pretly,  grows  naturally  on  the 
Alps,  and  also  in  great  plenty  on  a  moun- 
tain of  Ireland,  called  Maiigerton,  in  the 
coiiiil]'  of  Kerry,  in  that  isbuid.  The  roola 
of  this  are  perenuisl.  S.  oppoiicifulia  grows 
naturally  on  llie  Alps,  Pyreueei,  and  Hel- 
vetian mountains :  it  is  also  found  pretty 
plentifully  growing  upon  Ingleborougb  hill, 
in  Yorkshire;  Snowdon,  iti  Wales,  and 
some  otiier  places.  It  is  a  perennial  plant, 
wiiU  stalks  trailing  upon  the  ground.  The 
flowers  are  produced  at  ttie  end  of  tho 
branches,  of  a  deep  blue. 

8CAB10SA,  in  botany,  wotiaiu,  a  ge- 
nus of  the  Tetrandria  Moitogynia  class  and 
order.  Natural  order  of  Aggregate.  Dip> 
saceo;,  Jusateii.  Essential  character :  ca- 
lyx comraoD,  many-leaved  ;  proper  double 
superior ;  receptacle  chafiy.  There  irB 
forty-three  species.  S.  arvengis,ormeadow 
scabious,  t'rows  ualurally  in  many  places  of 
Brituiu.  Tlie  Aowers  ate  produced  upon 
naked  footstalks  at  the  ends  of  tbe  brauche* ; 
they  are  of  a  purple  colour,  and  have  * 
faint  odour.  8.  auccisa,  or  devil's  bit,  powi 
in  woods  aud  moist  places.  This  baa  a 
short  tap-root,  the  end  of  which  appears 
as  if  it  was  billeu  or  cut  off,  whence  the 
plant  has  taken  its  name. 

SCABRIDS,  in  boloiiy,  the  name  of 
the  fifty-thurd  order  in  lionvus  Ftagmentt 
of  a  Natural  Method,  consisting  of  plania 
with  rough  leaves.  Among  these  are  tha 
ticus  and  monu,  which  yield  by  ucision  a 
milky  Juice.  Another  genus  is  the  canna- 
bis, or  hemp,  from  the  leaves  of  which,  in 
Ihe  East  Indies,  an  intaxicating  Uquor  is 
prepared,  and  from  the  seeds  is  drawn  an 
oil  niefgl  for  lamps. 

8C4:VOLA,  in  botany,  a  genns  of  (he 
Pentaodna  Mooogynia  class  and  order. 
Natmal  order  of  CampauuUces,  Jouien. 
Essential  character:  corolla  on e-pe tailed, ' 
with  (he  tube  cloven  longiludinally,  tba 
border  Sve-clell  and  lateral  -,  dmpe  infe- 
rior, containing  one  two-celled  nut  Ttiero 
are  three  species,  natives  of  the  East  In. 

SCHiEFFERA,  in  botany,  a  genus  of 
Ibe  Dioecia  Tetrandria  claw  and  order. 
Essential  claricter:  male,  calyx  Ibnr  or 
five-leaved  j  corolla  Ibor-peUUed,  or  none  : 
female,  calyx  four  or  five-parted  ^  corolla 
four-parted,  or   none;    ben;   two-cdkd ; 


fcedt  loSttry.    Tlicte  are  iwo  ! 
S.  I'ompleia,  and  S.  UleriBora, 
UiF  V/tut  Indies. 
8CALE, 


SCALE. 

9,  ri:.     to  llie  oniiiber  of  meao  proporlionalt  con* 

vts  of    tained  belween   Uie  two  tennfl,   id  such 

parts  aa  tbe  distaace  between  i  and  10  it 

1000,  &C.  equal  Ihe  loqahtlim  uf  that  num' 

Hence  it  fallows,  tbat  if  the  number 

|iib1  parls  expreued  hy  the  logahtlim 

of  any  tiamber  be  takea  from  Itae  nine 

■cale  of  equal  parti,  and  set  off  from  1  m 

the  line  of  tuunbeia,  tbe  divisioD  will  repre- 


uiting  of  several  liiiea  drawn   on   > 
bnu,  silver,  ice.   ukI  varionsl;  divided, 
according  lo  the  parposei  it  is  iulended  t( 

patkiRs,  as  tbe  plain  scale,  diagonal  icnle, 

plotting   scale,   Gimter>  scale,    lee.    See  sent  Ibe  number  anaweriug  t 

Matrbmaticii.  iNSTBtJMENTs.  riUim,    Tbu*,  if  yon  take  ,951,  Ac.  (the 

SCAI,B,  diagonal,  a  projccled  tlnis  :  first  logarithms  of  9)  of  the  same  parts,  and  set 

draw  eleven  parallel  line*  at  eqpHl  distances,  it  off  from  1  towards  10,  you  will  have  Ihe 

tl;e  whole  lengtli  of  which  being  divided  diviiiou  standing  against  the  Domber  9.     In 

tnlo  ■  certain  number  of  equal  parts,  ac-  like  manner,  if  you  set  off  .903,  &c,  ,BU, 

cording  to  the  length  of  Ihe  scale,  by  per-  tec.  .77B,  Sec.  (thr,  logaritlinis  of  8,  7,  6) 

pendictdar  parallels,  let  the  first  division  be  ot  the  same  equal  parts  from  t  towards  10, 

■gain  subdivided  inlo  ten  equal  parts,  both  yon  wilt  have  the  division*  answering  to  the 

above  and  below ;  then  dnwii^  the  oblique  numbers  8, 7, 6.    After  the  same  naauer 

lines  from  the  first  peTpendicnlar  below  to  may  the  whole  line  be  constructed. 
the  fifst  subdivision  above,  and  from  the         Tbe  line   of  numben  being  thns  co»p 

fint  subdivision  below  lo  the  second  subdi-  strucied,  if  the  niunbers  answering  to  the 

vision  above,  &c.  the  fitst  apace  shall  there-  natural  sines  and  tangents  of  any  arch,  in 

by   be  exactly  divided  bto  one  hundred  ancb  parts  aa  the  radius  is  lO,oou,  &c.  b«    , 

equal  parts ;  for  as  each  of  these  subdivi-  found   upon   tlie  line  of  iiumbeT«,    right 

lions  b  one  tenth  part  of  tlie  whole  fint  against  them  will  stand  tlic  respective  divt 

space  or  division,  so  each  parallel  above  it  aions  munering  to  the  respective  archea, 

is  one  lentli  of  tach  subdivision,  and  con-  or  which  is  the  same  thing,  if  tbe  disCancft 

sequently  one  bundredlb  part  of  the  whole  between  Ihe  centre  and  lliai  d.vUion  of  the 

first  space ;   and  if  there  Ik   ten  of  the  line  of  numbers,  wliich  expresses  the  niinu 

larger  divisions,  one  thousandth  pan  of  the  ber  aasweriiiij;  to  the  natural  Hne  or  taiK 

whole  icale.    If  therefore  tbe  larger  divi-  gcnl  of  any  arch,  be  set  off  on  its  reapec- 

won*  be  accounted  onita,  tlie  first  subdivi-  tive  hue  from  its  centre  tovrards  the  left 

HOns  will  be  lenUi  parts  of  an  unit;  and  Ibe  hand,  it  will  give  the  point  anawering  W 

■Fcond  Bubdivuions,  marked  by  Uie  diago-  the  sine  or  tanmnt  of  that  arcb  :  thus  Iba 

oaEs  on  the  paralleti,  bundredlb  parts  of  an  natural  ame  of  30  degrees  beii^  5,000,  &e. 

oniL      Again,  if  the  larger  divisions   be  if  the  distance  belween  the  centre  of  tliB 

reckoned  tens,  tbe  first  lubdivisiom  will  be  line  of  numbers  (which  in  this  casa  ia  equal 

nnits,  and  the  second  subdiYisions  tenth  to  10,000,  &c.  equal   Ihe  tadins}  and  the 

parb :  and  if  Ihe  larger  diviiiow  be  ac-  division,   on    the   same  line  representing 

counted  hundredths,  the  first  subdivisions  5000,  ice.  be  act  off  from  the  centre,  or 

will  be  tens,  and  Ibe  second  units:  and  90  degrees,  on  the  Ime  of  tines,  toward* 

so  on.  tbe  left  hand,  il  will  give  the  point  answer^ 

ScALB,  GnlfT**,  an  instrument,  BO  called 
fntta  Mr.  Gnnler,  il>  inventor,  is  gene- 
rally made  of  box :  there  ate  two  sorts,  Ihe  liiiei,  tangents,  and  versed  sines  be  divided. 

"  The  li 

ines  bei  „ 

the  tanner  with  tbe  compasses,  the  latler  of  the  rliumb,  and  tangent  of  the  tbnmb 


by  sliding.  The  lioei  now  generally  deli- 
neated on  those  instroments  ate  Ihe  fol- 
lowing, li:.  a  line  of  numbers,  of  ainee, 
tangents,  venwd  sineit,  tine  of  tbe  rhumb, 
tangent  of  tbe  rhumb,  meridional  parts,  and 

eqoal  parts i  wliidi  are  consitucted  aAer     points  required:  thus  if  the  distance  be- 
tbe  following  manner  :  tween  llie  radius  or  centre,  and  sine  of  45 

Tbe  tine  of  number*  ia  no  other  than  ihe     decrees  equals  the  faurih  iliumb,  be  >i 
logarilluDic  scale  of  proportionals,  wherein     upon  tlie  line  sine  of  llie  rbiunb,  we  sliaK 
tbe  distance  between  each  division  is  equal     have  tbe  pobt  auweiing  to  tbe  si 


ea^ly  divided  ;  for  if  Ibe  degrees 
minnica  answering  to  tlie  angle  which  every 
rbumb  makes  with  the  meridian,  be  cnu^i 
fcrred  from  its  respective  line  to  that  whiok 
be  divided,  we  shall  bove  Ihe  seveni 


SCA  SCA 

fctirth  riinmb ;  and  after  the  taliie  maimer  ons,  and  acrimonious.    The  Smyrna  scam* 

may  both  the»e  linen  be  constmeted.    The  mony  is  considerably  hard  and  heavy,  of  a 

line  of  meridionid  parts  is  constracted  from  black  colonr,  and  of  a  much  stronger  smell 

the  table  of  meridional  parts,  in  the  same  ^md  taste  than  the  foimer,  otherwise  it  much 

manner  as  the  Ime  of  nnmben  is  from  the  resembles  it.                   ^ 

logarithms.  SCANDALUM  nugnatum^  is  tha  spe- 

The  lines  being  thns  constmeted,  aD  pro-  cial  name  of  a  statute,  and  also  of  a  wrong 

blems  relatuig  to  aritiimetiCy  trigonometiy,  done  to  any  high  personage  of  the  hmd,  as 

and  thejr  depending  sciences^  may  be  salved  prelates,  dukes,  marquisses,  earls,  barooa, 

by  the  extent  of  the  compasses  only  $  and,  and  other  nobles  ;  and  also  the  chimcellor, 

as  aH  questions  are  reducible  to  propoi^  treasurer,  clerk  oif  the  privy  seal,  steward 

tlons«  the  general  rule  is,  to  extend  tiie  of  the  house,  justice  of  one  bench  or  other, 

compasses  from  the  first  term  to  the  se-  and  other  great  officers  of  the  realm,  tiy 

cond,  and  the  same  extent  of  the  compasses  &lse  news,  or  horrible,  or  fidse,  messages, 

will  reach  firom  the  third  to  the  fourth;^  whereby  debates   and  discord,    between 

%Hiich  fourth  term  must  be  so  continned  as  them  and  the  commons,  6r  any  scandal  to 

fo  be  the  thing  required,  which  a  little  their  persons  might  arise.  S  Richard  |l«  c  5. 

practice  will  render  easy.  This  statute  has  given    name  to  a  writ. 

Scale,  sMila,  in  music,  is  a  denomination  granted  to  recover  damages  thereupon.    • 

given  to  the  arrangement  of  the  six  syUa-  It  is  now  clearly  agreed,  that  though 

bles  invented  by  Goido  Aretine,  td,  r«,  ftu^  there  be  no  express  words  in  the  statute 

/h,  ssl,  ki,  called  also  gamut.     It  bears  which  give  an  action,  yet  the  party  injnred 

4he  name  scale  (9.  d.  ladder)  because  it  may  maintam  one  on  this  principle  of  biw, 

represents   a  kind  of  tedder,  by  means  that  when  a  smtnte  prohibits  the  domg  of  a 

whereof,  the  voire  rises  to  acute,  or  de-  thing,  which  if  done  might  be  prejudicial  to 

•eends  to  grave ;  each  of  six  syUables  be-  another,  in  snch  case  he  may  have  an  action 

ing,  as  it  were,  one  step  of  the  Udder,  on  that  veiy  statute  for  his  damages. 

Scale  is  also  used  for  a  series  of  sounds  ris-  SCANDIX,  m  botany,  durvU^  a  genua 

ing^or  faUmg  towards  acnteness  or  gravity,  of  the  Pentandria  Digynia  class  and  order* 

from  any  given  pilch  of  tune,  to  the  great-  Natural  order  of  Uml>ellat8e  or  Umbelli- 

cstdistancetbat  is  fit  or  practicable,  through  foras.    Essential  character  :  florets  of  the 

Mch  intermediate  degrees  as  make  the  soe-  disc  most  commonly  male ;  corolla  radiate ; 

oessioo  most  agreeable  and  perfect,  and  in  petals  emnrginate  ;  fruit  awl  shaped.  Thero 

which  we  have  aH  the  harmonical  intervals  are  eleven  speeies.    The  most  remarkable 

■MMtcounnodiously  divided.  is  S.  odorata  with  angular  forrowed  seeds. 

Scales  f(f  fithj  generally  possem   a  sil-  It  is  a  native  of  Germany ;  and  has  a  veiy 

irery  whiteness,  and  are  composed  of  di^  thick  perennial  root,  composed  of  many 

ierent  lamins.    In  many  of  their  propertiet  fibres,  of  a  sweet  aromatic  taste,  like  anl- 

they  resemble  horn.  By  long  boiling  in  wa-  seed,  from  which  come  forth  many  large 

ter  they  become  soft,  and  when  th^  are  leaves   that  branch   out  somewhat    like 

kept  for  some  hours  in  nitric  add,  they  are  tlmse  of  fern,  whence  it  is  named  sweet 

eonverted  into  a  transparent  membranous  fern. 

anhstanre.     By  saturating  the  acid  with  SCANNING,  ui  poetry,  the  measuring 

vnunonia,  a  precipitate  is  formed,  which  it  .  of  a  verse  by  feet,  in  order  to  see  whether 

phosphate  of  lime.    The  constitnent  parts  or  no  the  quantities  be  duly  observed. 

of  scales,  therefore,   are  membrane   and  The  term  is  chiefly  used  hi  regard  to  th^ 

phosphate  of  Ihne.  Greek  and  Latin  verMS.    Thns  an  hexame* 

SCALENE,  or  Scalsnous  triaiiolb,  ter  verse  is  scanned,  by  resolving  it  into  sis 

hi  geometry,  a  triangle  vrhope  sides  and  feet ;  a  pentameter,  by  resolving  it  into  five 

angles  are  unequaL  feet,  &c 

SCAMMONY,  in  the  Materia  Medica,  SCANTLING,in  buildhig,  a  measure,  or 

h  a  eoncreted  vegemUe  jnioe  of  a  pfamt  of  standard  by  which  the  dimensions  of  things 

the  same  name,  partly  of  the  resin  and  are  to  be  determined,    llie  term  is  parti- 

partly  of  the  gnm*khMl,  of  which  there  are  onlarly  applied  to  the  dimensions  of  any 

two  sorts,  dbtingoiihed  by  the  names  of  the  piece  of  timber,  with  regard  to  its.  breadth 

places  ftmn  whence  they  are  brovght.  The  and  thickness. 

Aleppo  scaannony  is  of  a  spongy  texture,  SCAPEMENT,  a  general  term  for  the 

light  and  friable;  it  is  of  a  fiihit  disagreeable  manner  of  conununicatmg  the  impulse  of 


arneU,  and  its  tisteit  bittari*,  vetj  nansn*    the  wheels  tn  theppendnhnn  of  a  dock. 
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ComiDOD  tcaperaenti  consist  of  the  swing 
wheel  and  pallets  only.    See  Horology, 

SCAPOI^ITE,  in  mineralogy,  a  species 
of  the  Flint  genns,  is  of  a  greyish  mbatt  co- 
louf^passing  into  greenish  grey ;  it  occurs 
massive,  but  most  commonly  crystallised  in 
long,  ttun,  oAen  adcnlar  prisms.  Externally 
it  is  glistening  ;  internally  it  is  shining  and 
glistening ;  its  lustre  is  between  resinous 
and  pearly.  It  is  brittle  and  frangible. 
Specific  gravity  about  3.7.  Before  the  blow- 
pipe it  intumesces,  and  melts  into  shining 
white  enamel.  It  is  found  in  the  iron-stone 
mines  In  Norway.  Its  crystals  are  some- 
times mixed  with  mica,  calo-spar,  and  fel- 
•par.    It  is  composed  of 

Silica 48 

Alumna 30 

lime 14 

Oxide  of  iron \  i 

Water v « 

95" 

Loss 5 

100 

SCARAB^US,  in  natural  history,  the 
heeiley  a  genns  of  insects  of  the  order  Co- 
leoptera.  Oeneric  character :  antennse  cla- 
vate,  the  dub  lamellate ;  feelers  four;  fore- 
shanks  generally  toothed.  In  'this  genus 
there  are  several  hundred  spedes,  in  four 
divisions,  which  are  ^stinginshed  by  the 
Ibrm  of  tfaehr  feelers. 

S.  Hercules,  or  Herrnles  beetle,  is  the 
most  remarkable  spedes,  as  well  in  size  as 
in  beauty.  It  is  €ve  or  six  inches  long ;  the 
wing-shdto  are  of  a  smooth  surface,  of  a 
bluish-grey  cokmr,  marked  vrith  round, 
deep*btaiek  spots  of  different  sises ;  from  the 
ipper  part  of  the  thorax  proceeds  a  horn  of 
great  length,  in  proportion  to  the  body ;  it 
i  sharp  at  the  tip,  and  is  fhmisfaed  through* 
ont  ita  whole  kngfk  with  a  fine,  short,  vel- 
iret-Hke  pQe,  of  a  browmsh-oraoge  colour ; 
from  the  firont  of  the  head  also  proceeds  a 
ttroog  bora,  like  the  other,  but  not  fnmish- 
imI  vrith  any  pile.  This  insect  is  foond  hi 
leveral  parts  of  South  America,  where  great 
■ambers  are  said  to  be  sometimes  seen  on 
the  mammee-tree,  rasping  off  the  rind  of 
the  slender  branches,  by  working  nimbly 
lomid  them  vrith  the  horns,  till  t^  canse 
the  joiee  to  flow,  vriiich  tbrf  drink  to  intox* 
leation,  and  in  this  state  fidl  senaeless  from 
the  tree.  Thb  fiict  has  been  controverted 
by  the  learned  F^ricras. 

&i  tUs  eoontry,  tho  S.  mdohnithi,  or 
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cock-chafier,  is  veryisommon.    The  terva 
inhabits  ploughed  Isolds,  and  feedmg  on  the 
roots  of  com ;  and  the  complete  insect 
makes  its  appearance  during  the  middle 
and  the  decUne  of  summer.    This  insect 
sometimes  appears  in  such  prodigious  num- 
bers, as  almost  to  strip  the  trees  of  their  fo« 
liage,  and  to  produce  mischieft  nearly  ap- 
proaching to  those  of  the  locust-tribe;  they 
are  thus  described  in  the^  ^  PhilosopUeal 
Transactions"  for  the  year  1697,  by  Mr. 
Molineux.  These  insects  vrere  first  noticed 
in  this  kingdom  in  1688.    They  appeared 
'  on  the  south-west  coast  of  Gahray,  brought 
thither  by  a  south-west  vrind,  one  of  &ie 
most  common,  I  might  almost  say,  trade- 
vrinds,  of  this  country.    From  hence  they 
penetrated  into  the  inland  parts  tovrards 
Heddfbrd,  about  twelve  miles  north  of  the 
town  of  Galway :  here  and  there  in  the  ad; 
jacent  country,  multitudes  of  them  appear* 
ed  among  the  trees  and  hedges  in  the  day* 
time,  hanging  by  the  boughs  in  clusters, 
like  bees  vrhen  they  swarm.    In  this  pos- 
ture they  continued,  with  little  or  no  mo- 
tion, during  the  heat  of  tlie  sun;  but,  to- 
vrards evening  or  sun-set,  they  would  all  dis- 
perse and  fly  about  vrith  a  strange  hum- 
ffiing   noise,  like  tiie  beating  of  distant 
drums,  and  10  such  vast  irambers,  that  they 
darkened  the  air  for  the  space  of  two  or 
three  miles  square.    Persons  travelliug  on 
the  roads,  or  abroad  in  the  fields,  found  it 
very  uneasy  to'  make  their  vray  through 
tiiem,  they  would  so  beat  and  knock  them- 
selves against  their  fiices  in  their  flight,  and 
vrifli  such  a  force  as  to  make  the  phice 
smart^  and  leave  a  slight  mark  behind  them. 
In  a  short  time  after  their  coming,  they  had 
so  entirely  eat  up  and  destroyed  all  the  leayea 
of  the  trees  for  some  miles  round,  that  the 
vrhole  country,  though  in  the  middle  of  sum- 
mer, was  left  as  bare  as  in  tlie  depth  of  win- 
ter ;  and  the  noise  they  made  in  gnawing 
flie  leaves,  made  a  sound  much  resembling 
the  savring  of  timber.    They  also  came  in- 
to the  gardens  and  destroyed  the  buds, 
lilossoms,  and  leaves  of  all  the  fruit-trees 
so  that  they  were  left  perfectly  naked ;  nay 
mtfny  that  were  more  delicate  than  the  rest, 
lost  thdr  sap  as  vrell  as  lefves,  and  quite 
vrithered  avray,  so  that  they  never  recover- 
ed again.    Their  multitudes  spread  so  ex- 
ceedingly, that  they  infested  houses,  and 
became  extremely  offensive  and  trouble- 
some. Thdr  numerous  young,  hatched  from 
the  eggs  which  they  had  lodged  under 
ground,  near  the  surface  of  the  earth,  did 
still  more  harm  in  that  dose  retirement 
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IImii  ill  the  OfiDg  imnuf  of  (heir  parent!!  lowing  tb(  cDarae  or  dial  wind  nbicb 
bad  done  abroad ;  fiir  thii  dtsiructive  nioal  comnionl]'  in  ttiis  connlTy." 
brood,  lying  under  ground,  eat  trp  the  rooli  Tbe  larva  of  tliis  iniecl  ii  ea|;erly  HHigbt 
of  com  and  g>«n,  and  thua  coniumed  the  afUr  and  devoured  by  iwinr,  tMti,  crowi, 
•upport  boihafoianand  b«ut.  Tliii  plague  and  poaltiy:  it  b  oaid  lo  be  two  or  tliree 
Hoa  happily  checked  nevend  wayi.  High  years  in  pauingRoni  its  (inl  rorm  inl^tbal 
windi,  and  wet  toitling  weatlier,  destrojed  of  the  perfect  iiiwct.  The  ej^i  are  bid  in 
inaiiy  millioni  of  Iheni  in  a  day  ;  and  wlien  >inall  detadied  beipn,  benealli  rlie  lurface 
thii  conslitiitioii  of  tbc  air  prevailed,  Ibey  of  some  clod,  and  tlie  young,  wlien  fint 
were  M>  enfeebled  tiiat  titey  would  let  go  batclied,  aie  scarcely  more  than  the  eighth 
their  bold,  and  drop  to  the  ground  from  tbe  of  on  inch  in  luigib,  gradually  ailvanring  Id 
branches,  and  lO  little  a  fall  aa  thii  waa  raf-  their  growlb,  and  occasionally  Bhifling  their 
ficient  qnitc  to  disable,  and  samctimci  per-  skins,  till  tliey  arrive  at  the  lengUi  of  nearly 
feclly  kdl  Ihein.  Nay,  it  was  observable,  two  incliei.  At  this  period  tlicy  begin  To 
that  even  when  they  were  moit  vigorous,  a  prepiue  for  tlirir  cUnnge  into  a  chrysalis  or 
sliglil  blow  would  for  some  lime  stun  tbeiii,  pupa,  iselecling  for  the  purpose  some  small 
if  not  deprive  ihem  of  life.  During  iLene  clod  of  earth,  in  whidi  Ihey  form  a  cavity, 
unfavourable  leasons  of  the  weatlier,  the  and  after  a  certain  time,  divest  ihemsdrea 
awine  and  poultry  of  tlic  country  would  of  thrar  last  skin,  and  immediately  appear 
watch  under  tbe  trees  for  their  Uliog,  and  in  the  pupa  ataiB ;  in  tliri  they  continue  till 
feed  and  fatten  opoo  lliem ;  and  even  tbc  the  succeeding  summer,  when  the  beetle 
paorersort  of  thecouutry  people,  the  conn-  emerges  from  its  retirement,  and  commits 
try  then  labonring  under  a  scarcity  of  pro-  its  depredations  on  tlie  leaves  of  trees, 
vision,  bad  away  of  dressing  tbem,  and  breeds,  and  deposits  its  eggi  in  a  favourable 
lived  upon  tbem  at  fao<l.  In  a  little  time  aituation,  after  which  itn  life  is  of  very  short 
it  was  liiund,  that  smoke  was  another  tiling  duration.  If  the  hirvaappear  in  autumn  in 
very  ofTeniite  to  them,  and  by  burning  considerable  quanliliei,  they  aie  said  lo 
beath,  fern,  &c.  tlie  gardens  were  secured,  prognosticate  epidemic  disorders. 
or  tf  the  ioaecta  bad  already  entered,  ttiey  A  species  of  great  beauty  is  the  S.  aura- 
were  thus  driven  out  again.  Towards  tlic  tus,  or  golden  beetle,  about  the  size  of  the 
biter  end  of  summer,  tbey  reiumeil  of  common  or  black  garden  beetle  ;  the  co- 
themself  es,  and  to  totally  diupptared,  that  lour  b  most  brilttanl,  vamiahed,  and  of  a 
in  a  few  days  you  could  not  see  one  left,  golden-green.  This  is  a  fine  object  for  the 
A  year  or  two  ago,  all  along  tbc  south-west  magnifying  gbas.  It  ia  not  very  uncommon 
coast  of  tlie  conoty  of  Galway,  for  some  dnnng  the  hottest  parts  of  suinnier,  frc- 
mile*  together,  Ibete  were  found  dead  on  quentiug  various  pbuils  and  Bowtri ;  its  lar- 
the  shore  euch  inAnite  multitudes  of  them,  *a  is  commonly  found  in  the  liollowi  of  old 
and  in  soeh  vast  heaps,  tlial.  by  a  modriate  trees,  or  among  the  loose  dry  soil  at  their 
estimate,  ii  was  computed  there  could  not  roots,  and  somelimei  in  the  earth  of  ant- 
be  lets  than  forty  or  fifty  horse-joads  in  all ;  bdls. 

which  wmi  a  new  colony,  or  a  supemurae-  Mr.  Donovan  has  described,  among  his 

raryswarm,  from  the  same  place  whence  £ngliahiniectn,theS.atercorariiis,or clock, 

tbe  But  stock  came,  in  l6Wi,  driven  by  tlie  beetle,  which  flies  about  in  an  evening,  in  a 

wind  from  UieJr  native  land,  which  I  con-  circular   direction,   with   a  loud   buum^ 

dnde   to   be   Normandy,   or  Brilany,    in  noise,  and  is  said  to  foretel  a  fine  day.    It 

France,  it  being  a  country  much  infested  was  consecrated  by  the  Egyptians  to  the 

with  this  insect,  and  from  whence  England  sun ;  is  infciied  with  the  acarua  and  ichneu- 

lieretofore  In*  been  pestered  in  a  similar  mon  ;  the  body  ia  often  coloured  with  a 

manner,  with  swarms  of  Ihisvermb;  bat  bluish  or  greenish  glois,  aometimes  brMsy 

Iheae,  meeting  wiUi  a  contrary  wind  before  beneath  ;  shells  frmjuently  dull,  tufous. 

they  could  bud,  were  stopped,  and,  tired  SCARIFICATION,  in  surgery,  the  ope- 

with  the  voyage,  were  all  driven  into  tbe  ration  uf  maktag  several   incisioni  in  th« 

aea,  whirli,  by  the  motion  of  its  waves  and  'kin  by  mean*  of  lanceu,  or  oUier  instru- 

tides,  cast  tlieir  floating  bodies  ia  heaps  on  meats,    particularly    the    cupping   iustni- 

tbe  shore.     It  u  obacrvn),  that  they  sel-  ment. 

dom  keep  above  a  year  together  in  a  pbce,  SCARP,  in  fortification,  is  tbe  interior 

and  their  usnal  slajtei,  or  marcbea,  are  c«m-  talus,  or  slope  of  the  ditch  next  the  place, 

puled  la  be  about  i\\  miles  in  a  year.     >Ii-  at  the  foot  of  tbe  Tainparl. 

Ibuto  UMir  progrcM  bte  been  weaLcrly,  fol-  SCAKP,  W  ^tnUiy,  tbe  acatf  which  Bib- 
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taiy  eomnuuiders  w«ar  for  oroameDt  It  is  to  be  composed  of  lime  and  carbom'c  acid, 
borne  somewhat  like  a  battoon  sinister,  bnt  It  is  nearly  allied  to  slate-tpaTy  and  is  foond 
is  broader  than  it,  and  is  continued  oat  to  in  the  forest  of  Thqringia,  also  in  the  north 
the  edges  of  the  field ;  whereas  the  battoon    of  Ireland. 

is  cat  off  at  each  end.  SCHEFFX.ERA,  in  botany,  so  named  in 

S^ARUS,  in  natnral  history,  a  genus  of  honour  of  Scheffer,  physician  and  botanist 
fishes  of  the  order  Tboracici.  Generic  cha-  at  DanUic,  a  genus  of  the  Pentandria  De- 
racter:  rostead  of  teeth,  strong  bony  pro-  cagynia  class  and  order.  Essential  charac* 
cesdes,  crenated  at  the  edges ;  gill-mem-  ter :  calyx  fi?e- toothed ;  corolla  five-petal- 
branc  five-ra^ed ;  lateral  line  mostly  branch-  led ;  capsule  eight  or  ten  celled ;  seeds  soli- 
/ed.  There  are  eiglit  species ;  S.  rivnlatus,  tary,  semicircular.  There  is  only  one  spe- 
is  found  in  the  Red  Sea,  about  the  length  cies,  vh,  S.  digitata^.a  native  of  New  Zea- 
of  three  feet.    It  feeds  on  herbs,  and  is    land. 

used  for  food;  but  any  pnncture,  or  lacera-  SCHEME,  a  draught  or  representation 
tion,  by  the  doraal  spine  of  this  fish  is  said  •  of  any  astronomical  or  geometrical  figure, 
to  be  attended  with  extiaordinary  pain  and  or  problem,  by  lines  sensible  to  the  eye ;  or 
inflammation.  The  other  species  are  mostly  of  the  celestial  bodies  in  their  proper  places 
inhabitants  of  the  same  sea.  for  any  given  moment.  It  is  otherwise  call- 

SCAVAGE,  a  toll  or  custom  anciently  ed  a  diagram, 
exacted  by  mayors,  sherifi^  and  bailifis,  of  SCUEUCHZERIA,  in  botimy,  so  named 
cities  and  towns-corporate,  and  of  merchant-  in  memory  of  John  Scheuchzer,  professor 
strangers,  for  wares  exposed  and  offered  to  of  physic  at  Zurich,  a  genus  of  the  Hex« 
sale  within  their  liberties ;  which  was  pro-  andria  Trigynla  class  and  order.  Natural 
hfbited  by  19  Henry  VII.  Bnt  the  City  of '  order  of  Tripetaloideas.  Junci,  Jussieu. 
London  still  retains  this  custom.  Essential  character :  calyx  six-parted ;   co- 

SCENOGRAPHY,  in  penpective,  tlie  rolla  none ;  styles  none ;  capsule  three,  in- 
representation  t>f  a  body  on  a  perspective  flated,  one-seeded.  There  is  but  one  spe- 
plane;  or,  a  description  thereof  in  all  its  cies,  rtx.  S.  palustris,  a  native  of  the  North 
dimensions,  snch  as  it  appears  to  the  eye.    of  Europe. 

The  ichnography  of  a  building,  &c.  repre-  SCHIEFER  spar,  one  of  tiie  species  of 
aents  its  plan,  or  ground-work ;  the  ortho-  carbonate  Of  lime.  It  is  oC  a  grey  colour 
graphy  is  a  view  of  the  front,  or  one  of  its  passing  to  red,  and  even  in  some  specimens 
sides ;  and  the  scenography  is  a  view  of  the  to  green.  It  is  found  massive ;  the  texture 
whole  building,  front,  sides,  height,  and  all,  is  foltaied ;  it  is  brittle ;  feels  nnctuons  • 
raised  on  the  geometrical  plan.  and  may  be  scratched  with  the  nail.    Spe^ 

SCEPTRE,  in  astronomy,  one  of  the  six  cificgravity  9.7,  It  is  composed  of  carbo- 
new  constellations  of  the  southern  hemis-  nate  of  lime,  with  some  silica,  and  oxide  of 
phere  consisting  of  seventeen  stars.  iron. 

SCHAALSTONE,  in  mineralogy,  a  spe-  SCHILLER  stonel  >n  mmeralogy,  a  spe- 
cies of  the  Calc  genus,  is  of  a  greyish  white  cies  of  the  Talc  genus,  of  an  olive  green : 
colour,  with  varieties:  it  occurs  massive,  usually  disseminated  and  massive,  probably 
and  the  lustre  of  its  principal  fiactnre  is  also  crystallized.  Lustre  shining,  passing 
shining  and  nearly  pearly.  It  is  translucent,  into  semi-metallic :  fracture  perfectly  foliate, 
brittle,  easily  frangible,  and  not  very  heavy.  SoA,  slightly  brittle,  easily  frangible,  and 
It  has  hitherto  been  found  only  in  the  Ban-  not  particnlariy  heavy.  It  occurs  imbedded 
Bat  of  Temeswar,  and  is  accompanied  by  in  serpentina^  and  is  frequently  accompanied 
ores  of  copper.  It  is  composed  of  lime  and  with  mica.  It  is  found  in  Saxony,  Corn- 
silica,  wall,  and  Scotland. 

SCHAUM  earthy  or  Foamihg  earthy  m  SCHINUS,  in  botany,  a  genus  of  tho 
mineralogy,  a  species  of  the  Calc  genus,  is  Dioecia  Decandria  class  and  order.  Natural 
of  a  very  light  yellowish,  neariy  silver  white  order  of  Dumosae.  Terebintaceae,  Jnssien. 
colour,  approaching  sometimes  to  greyish-  Essential  character :  calyx  five-parted ;  pe- 
wbite.  It  occurs  massive  and  disseminated,  talsfive :  female,  berry  three-celled.  There 
sometmies  loose  and  composed  of  fine  scaly  are  two  species,  viz.  S.  moUe,  Peruvian  mas- 
particles,  or  intermediate  between  friable  tichtree,andS.areira,Brasilianmastichtree. 
and  loose.  Its  lustre  is  between  shining  SCHISTUS,  m  miner^ogy,  a  name  given 
and  glistening.  It  is  soft,  fi-iable,  fine,  but  to  several  different  kinds  of  stones,  but 
not  greasy.  With  acids  it  effervesces  and  is  mora  especially  to  some  of  the  argillaceous 
dissolved  in  them.  By  analysis  it  is  found  kind:  as,  1.  Tha  bluish  purple  schistos, 
VOL.  VL  1> 
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S.  (egularis,  or  common  roof-Blate :  this  is  so 
soft  that  it  may  be  slightly  scraped  widi  the 
oail,  and  is  of  a  very  brittle  lamellated  tex- 
ture :  of  the  specific  gravity  of  918.  It  is 
fusible  per  seinn.  strong  heat,  and  mns  into 
a  black  scoria.  By  a  chemical  analysis  it 
is  found  to  consist  of 

Argilkiceeus  earth 26 

Silex 46 

Magnesia 8 

lime 4 

Iron 14 

The  dark  blue  slate,  or  S.  scriptorios,  con- 
tains more  magnesia  and  less  iron  than  the 
common  purple  schistus,  and  effervesces 
more  briskly  witli  acids.  Its  specific  gra- 
▼itj  is  9.7.  2.  The  pyritaceous  schi.'^tus  is 
•fa  grey  colour,  brown,  blue,  or  black ;  and 
capable  of  more  or  less  decomposition  by 
exposure  to  the  air,  according  to  the  quan- 
tity of  pyritons  matter  it  contams,  and  the 
state  of  the  iron  in  it  The  aluminous  schis- 
tas  belongs  to  this  species.  3.  The  bitu- 
minous schistus  is  generally  black,  and  of  a 
lamellated  texture,  of  various  degrees  of 
liardness,  not  giving  fire  with  steel,  but  emit- 
ting a  strong  smell  when  heated,  and  some- 
times without  being  heated* 

SCHMELZSTEIN,  in  nuneralogy,  a  snI>- 
•tance  hithesto  only  found  on  the  Pyrenees, 
where  it  is  imbedded  in  steatite:  it  is  of  a 
greyish-whi^,  passing  through  the  different 
shades  to  rose  red ;  it  is  shining,  and  its 
lustre  is  vitreous ;  it  is  easily  frangible. 
Specific  gravity  2.6.  It  swells  before  the 
blow-pipe.    The  constituent  parts  ara 

Silica GO 

Alumina 24 

Calcareous  earth 10 

Water « 

"96 
Loss 4 

100 

SCHMIDELIA,  in  botany,  so  named  in 
iMNioor  of  Casimur  Christopher  Schmidel, 
professor  of  botany  at  Erlang,  a  genus  of 
the  Octandria  Digynia  class  and  order.  Na- 
tural order  of  Sapindi,  Jnssien.  Essential 
character :  calyx  two-leaved ;  corolla  fbor- 
petalled  ;  germs  pedicelled,  longer  than 
the  flower.  There  is  only  one  species, 
ciz.  S.  raceroosa,  a  native  of  the  East  Indies. 

SCUOENUS,  in  botany,  bag  rusk,  a  ge- 
mis  of  the  Triandtia  Monogynia  class  and 
SHrder.    Nitnral  order  of  CahuMMise.    Cy* 
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peroideae,  Jiissiec.     Essential  character: 
glumes  chaffy,  heaped,  the  outer  ones  bar- 
ren ;    corolla   none ;   seed  one,   roundislr 
among  the  glumes,     lliere  are  forty-one 
species. 

SCHOEPFIAv  in  botany,  so  named  in 
honour  of  Joban  David  Schoepf,  a  genus  or 
the  Pentandria  Monogynia  class  and  order. 
Natural  ord^r  of  Aggregatae.  Caprifolia^ 
Jiissicu.  Essential  character:  calyx  dotr- 
ble,  outer  bifid,  inferior,  inner  superior, 
quite  entire ;  corolla  bell-shaped ;  stignm 
capitate;  drupe' oue-secdcd.  There  is  but 
one  species,  viz,  S.  Americana,  a  native  of 
Santa  Cruz  and  Montserrat. 

SCHOluIAST, .  or   Commentator,   sr 
grammarian,  who  writes  scholia,    that  is, 
notes,  glosses,  &c.  upon  ancient  authors, 
who  have  written  in  the  learned  languages. 
See  the  next  article. 

SCHOLIUM,  a  note,  annotation,  or  re- 
mark, oecasionally  made  tin  some  passage,, 
proposition,  or  the  Uke.  Tliis  term  is  mucli' 
used  in  geometry,  and  otlier  parts  of  ma- 
thematics, where,  after  demonstrating  » 
proposition,  it  b  customary  to  point  out 
how  it  might  be  done  some  other  way,  or  ta 
give  some  adviee,  or  precaution,,  in  ordev 
to  prevent  mistakes,  or  add  some  particn* 
lar  use,  or  application  thereof. 

SCHORL,  in  mineralogy,  a  species  of 
the  Flint  genu^,  which  is  divided  by  Werner 
into  two  sub-species,  viz,  the  common  schoii 
and  the  tourmaline.  The  common  schorl- 
is  black.  It  occurs  often  massive  and  dis« 
seminated,  seldom  in  rolled  pieces,  and 
frequently  crystallized.  The  crystals  are 
mostly  acicular ;  fragments,  when  broken, 
indeterminably  angular ;  it  very  rarely  pre* 
seats  coarse  and  small  grained  distinct  con- 
cretion ;  sometimes  it  occurs  in  very  thin, 
and  but  rarely  in  thick  straight  and  prismatic 
distinct  concretions.  It  it  opaque,  and  but 
little  translucent  on  tlie  edges,  ivhea  it 
passes  to  the  tourmaline.  It  gives  a  grey 
streak ;  is  hard,  and  very  easily  frangible. 
Specific  gravity  from  3.09  to  3.S1.  It  melt* 
before  the  blow-pipe,  vrithout  addition,  into 
a  blackish  slag.  Melted  vritfa  borax,  it 
forma  a  greenish  coloured  glass.  It  is  com* 
posed  of 

Silica 33.53 

Alumina 40.83 

Iron 20.4,1 

Manganese 3.33 

97.90^ 
Loss 2.10 

too 


SCH 

By  heating  it  exhibits  positive  electricity  at 
ooe  end,  aad  negative  at  the  other :  as  it 
cools,  these  electricities  are  reveraed.  It 
occurs  in  primitive  rocks,  chiefly  in  quartz 
and  granite ;  %vith  the  former,  it  constitutes 
a  peculiar  mountain  rock.  It  is  found  on 
many  parts  of  the  Cantinent,  and  in  Scot- 
land.  It  differs  from  tonrmsUine  in  colour, 
degree  of  lustre,  fracture,  transparency, 
and  distinct  concretions  ;  also  in  geonostic 
situation ;  tourmaline  occurs  almost  always 
imbedded,  and  in  single  crystals ;  but  schorl 
is  aggregated,  and  occurs  in  beds. 

Tourmalinei  called  also  electricus'tnrma- 
lin,  is  of  a  green  or  brown  colour,  passing 
into  others  even  to  the  indi^co  blue.  The 
colours  are  mostly  dark.  It  occurs  very 
seldom  massive,  oflener  in  rolled  pieces, 
but  most  frequently  crystallized.  The  crys- 
tals are  generally  three  sided  prums;  they 
are  usually  imbedded ;  the  internal  lustre  h 
splendent  and  vitreous.  It  is  hard  and 
easily  frangible.  Speci6c  gravity  from  3.08 
to  3.36.  Before  the  blow  pipe  it  melts 
into  a  greyish-white  vesicular  enamel.  It 
was  found  in  Ceylon  and  the  Brazils  in  the 
16th  century ;  and  since  that  in  Madagascar 
and  Ava,  in  many  parts  of  tlie  European 
continent,  and  in  Scotland.  Two  speci- 
mens have  been  analysed  by  Bergman  and 
Vanquelin,  the  former  was  brought  from 
Ceylon,  the  latter  from  Brazil. 

Toonnalloc  or  Cejrlon.    Of  Brazil. 

Silica. 37.0  40.0 

Alumina. 39.0  39.0 

Lime 15.0  3.84 

Oxide  of  iron. 9.0  12.50 

manganese i?.00 

100.8  97.34^ 

'  Loss  «.    66 

100 

ToarmaUne  has  been  long  celebrated  for 
its  electrical  effects,  which  are  exhibited 
by  friction,  and  abo  by  heating;  but  if  it  is 
made  very  hot,  as  beyond  200°  of  Fahren- 
heit, it  is  deprived  of  its  electrical  propei^ 
ties.  The  more  transparent  the  tourma- 
line the  stronger  its  electrical  properties. 
It  b  sometimes  cut  and  potished,  and  worn 
as  a  jewel ;  but  on  account  of  iu  want  of 
transparency  it  is  not  very  highly  esteemed. 
The  green  coloured  tourmaline  has  been 
described  as  the  emerald ;  tlie  blue,  as  the 
sapphire ;  and  the  crimson-red  variety  fir»t 
fomui  in  Sibaria,  and  siiice  in  Ava  and  Cey« 
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Ion,  has  beeq  called  tlie  daurite,  ^bcrite, 
and  mbellite.  Mr.  GrevUle  is  in  possession 
of  the  most  magnificent  specimen  of  the 
red  variety,  it  is  valued  on  account  of  its 
beauty  and  rarity  at  1000/. 

SCHOTIA,  in  botany,  so  named  from 
Richard  Vander  Schot,  a  genus  of  the  De- 
candria  Monogynia  class  and  order.  Natu- 
ral order  of  Lomentacea».  Leguminosap, 
Jussien.  Essential  character:  calyx  five- 
clefl ;  petals  five,  inserted  into  the  calyx, 
closed  by  tlie  sides  lyii\g  over  each  other ; 
legume  pedicelled.  There  is  but  one  spd- 
cies,  riz.  S.  speciosa,  leniiscus-leaved  scho- 
tia.  It  is  a  native  of  Senegal  and  the  Cape 
of  Good  Hope. 

8CHRADERA,  in  botany,  so  named  in 
honour  of  Henr.  Adolpii.  ScUrader,  a  genus 
of  tlie  Hexandria  Monogynia  class  and  or- 
der. Essential  character  :  calyx  a  snperior 
rim,  quite  entire;  corolla  five  or  six-cleft; 
stigmas  two ;  berry  one-celled,  many-seeded. 
There  are  two  species,  viz,  S.  capitata  and 
S.  cephatotcs. 

SCHREBERA,  in  botany,  a  genus  of  the 
Diandria  Monogynia  class  and  order.  Es- 
sential character  :  calyx  two-lipped  ;  co- 
rolb  from  five  to  seven-cleft ;  capsule  pear- 
shaped,  two-celled,  two-valved  ;  seeds  from 
eight  to  ten,  jnembranaceous  winged.  There 
is  but  one  species,  ric.  S.  swietenioides. 

SCHWALBEA,  in  botany, 'so  named  in 
honour  of  Schwalbe,  a  physician,  a  genus  of 
the  Didynamia  Angiospermia  dais  and  or- 
der. Natural  order  of  Personata*."  Schro* 
phnlariae,  Jnssien.  Essential  character :  ca« 
lyx  four-cleft,  the  upper  lobe  very  small ; 
the  lowest  very  large  and  emarginate.  Ther« 
is  but  one  species,  m.  S.  Americana. 

SCHWENKFELDIA,  in  botany,  so 
named  in  memory  of  Caspar  Schenckfelt, 
a  Silesian  physician,  a  genus  of  the  Pentan* 
dria  Monogynia  class  and  order.  NaUiral 
order  of  Rnbiacese.  Essential  character : 
involucre  four-leaved ;  corolla  funnel-form ; 
stigmas  five  ;l>erry  five-celled,  many-seeded. 
There  are  tliree  species. 

SCHWENKIA,  in  botany,  so  named 
from  Martin  Welhebn  Scliwencke,j)arofessor 
of  botany  at  the  Hague,  a  genus  of  the  Di- 
andria Monogynia  class  and  order.  Natural 
order  of  Lnridae.  Scrophulariae,  Jnssieo. 
Essential  character :  corolla  almost  equal, 
with  the  throat  pUited  and  gUnduhur;  sta- 
mens three,  barren  j  capsule  two-celled, 
many-seeded,  lliere  is  only  one  species, 
m.  S.  Americana,  Gnmea  Schwenkia. 

SCL£N A,  in  natural  history,  a  genus  of 
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(islies  of  the  order  Tlibracici.  Geneiic 
character:  head  covered  with  scales;  gill- 
membrane  geDerally  with  abont  six  rays ; 
two  dorsal  fins  placed  in  .a  furrow,  into 
which  tliey  are  often  withdrawn.  There 
arc  twenty  nine  species,  the  principal  of 
which  is  the  S.  cirrosa  or  bearded-sciaena, 
which  inhabits  the  European  and  American " 
sea.",  and  is  from  one  to  two  feet  in  length. 
It  was  known  to  the  ancients  and  esteemed 
by  them  for  the  table.  It  is  of  a  pale  yellow 
colour,  striped  longitudinally  with  da«ky- 
blue.  Its  tail  is  slightly  lonated,  and  it 
has  under  its  chin  a  short  fleshy  beard. 

SCIAGRAPHY,  the  profile  or  vertical 
section  of  a  boilding  used  to  show  the  inside 
of  it.  The  same  term  is  used  in  astronomy 
for  the  art  of  finding  the  hour  of  the  day,  or 
night,  by  tiie  shadow  of  the  sub,  moon, 
Stan*,  kQ, 

SCIENCE,  ui  philosophy,  denotes  any 
doctrine  deduced  firom  self  evident  and  cer- 
tain principles,  by  a  regular  deniomtration. 
Srieut'f*s  may  be  properly  divided  as  fol- 
lows :  1.  Tlie  knowledge  of  things,  their 
constitutions,  properties,  and  operations  ; 
this,  in  a  little  more  enlarged  sense  of  the 
word,  may  be  called  ^vaxn^  or  natural  phi- 
losophy ;  the  end  of  which  is  speculative 
,  truth.  2.  The  skill  of  rightly  applying 
these  powers,  r^xltxn ;  the  most  consi- 
derable under  this  head  is  ethics,  which  is 
the  seeking  out  those  rules  and  measures  of 
human  actions  tlmt  lead  to  happiness,  and 
the  means  to  practise  them  ;  and  the  next 
Is  mechanics,  or  the  application  of  the 
powers  of  natural  agents  to  the  uses  of  Ufe. 
See  Philosophy,  moral.  3.  The  doctrine 
of  signs,  (Tn/tAiiwTixn ;  the  most  usual  of  whicli 
being  words,  it  is  aptly  enough  termed 
logic.    See  Locyc. 

Thi«,  says  Mr.  Locke,  seems  to  be  the 
most  general,  as  well  as  natural,  division 
of  the  objects  of  our  understanding.  For 
a  man  can  employ  his  thoughts  about 
notliinff  but  eitlier  the  contempbtion  of 
things  theniselv  es  for  the  discovery  of  trutli ; 
or  about  the  things  in  his  own  power,  which 
arc  his  actions, for  the  attainment  of  hb  own 
ends  ;  or  tiic  signs  tlie  mind  makes  use  of, 
both  in  tlie  one  and  the  other,  and  tiie 
right  ordering  of  them  for  its  clearer  under- 
standing. All  which  three,  ris.  tilings,  as 
they  are  in  themselves  knowal>le  ;  actions, 
as  tbey  depend  on  us  in  order  to  happiness ; 
and  the  rij^t  use  of  signs,  in  order  to  know- 
ledge, being  totn  calo  dtflrrent,  they  seem 
to  be  the  three  great  provinces  of  the  iotcl- 
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lectual  world,  wholly  separate  and  distincf 
one  fr^m  another. 

SCILXiA,  in  botany,  s^atii,  a  genus  of  the 
Hexandria  Monogynia  class  ind  order.  Na-  ■ 
tural  order  of  Coronariae.  Asphodeli,  Jna*> 
sien.  Essential  character  :  corolla  six-pe- 
talled,  spreading,  deciduous  ;  filaments  fili- 
form, lliere  are  twenty-two  species.  The 
most  remarkable  is  S.  maritiroa  or  sea  onion;- 
whose  roots  are  used  in  medicine.  Of  this 
there  are  two  sorts,  one  with  a  red,  and  the 
other  with  a  white  root :  which  are  sup- 
posed to  be  accidental  varieties,  but  the 
white  are  generally  preferred  for  medicinal 
use.  The  roots  are  large,  somewhat  oval- 
shaped,  composed  of  many  coats  l3ring  over 
each  other  like  onions  ;  and  at  the  bottom 
come  out  several  fibres.  From  the  middle 
of  tlie  root  rise  several  shining  leaves,  which 
continue  green  all  the  winter,  and  decay  in 
the  spiing.  Then  the  flower-stalk  comes 
out,  which  rises  two  feet  high,  and  is  naked 
half-way,  terminating  ui  a  pyramidal  thyrse 
of  flowers,  which  are  white,  composed  of  sis 
petals,  and  spread  open  like  the  points  of  a 
star.  Tliis  grovrs  naturally  on  the  sea- 
shores,  and  in  the  ditches  where  the  sail 
water  naturally  flows  with  the  tide,  in  most 
of  the  warm  parts  of  Europe,  so  cannot  be 
propagated  in  gardens  ;  the  frost  ih  winter 
always  destroying  the  roots,  and  for  want  of 
salt  water  they  do  not  thrive  in  summer.  The 
root  is  very  nauseous  to  the  taste,  intensely 
bitter,  and  so  acrimonioni  that  it  ulceratea 
the  skin  if  much  handled. 

SCIOPTIC,  or  ScioPTRic  ball,  a  sphere, 
or  globe  of  wood,  with  a  circular  hole  or  per- 
foration, wherein  a  lens  is  placed.  It  is  so 
fitted  that,  like  the  eye  of  an  anunal,  it  may 
be  turned  round  every  way,  to  be  used 
in  making  experiments  of  the  darkened 
room. 

SCIRPUS,  in  botany,  club  rush,  a  genus 
of  the  Triandria  Monogynia  class  and  or* 
der.  Natural  order  of  Calamnri«.  Cy* 
peroideaB,  Jossien.  Essential  character  : 
glumes  chafiy,  imbiicate  every  way  :  co- 
rolla none ;  seed  one,  beardless.  There  are 
sixty  nine  species. 

SClREfacias,  is  a  judicial  writ,  and  pra* 
perly  lies  after  a  year  and  a  day  after  judg- 
ment given  ;  whereby  the  sheriflf  is  com- 
manded to  summon  or  give  notice  to  the  de- 
fendant, that  he  appear  and  show  cause 
why  tlie  plaintiff' should  not  have  execution. 
A  scire  fiicias,  is  deemed  a  judicial  writ„ 
and  founded  on  some  jnatter  of  record;  aa 
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}odgment,  recognizances,  ^and  letters  pa-  othen  bnild  in  trees.    Tliey  are  sprightlyy 

tent,  on  which  it  hes  to  enforce  the  exern-  elei^nt,  and  interesting, 
tion  of  them,  or  vto  vacate  or  sp^■the^l        S.  niaximii?,  or  the  great  squirrel,  is  the 

aside ;  and  if  execution  is  not  taken  out  largest  known  s)»ecies  being  equal  in  size 

within  a  year,  it  is  necessary  to  revive  the  to  a  cat.    It  is  fnund  in  the  East  Indies, 

judgment  by  scire  fiicias.    But  if  execution  twhere  it  pierces  the  cocoa  for  the  sake  of 

has  issued,  within  that  time,  a  furtlier  writ  of  the  liquor,  to  which  it  is  extremely  attach- 

execution  may  be  had  without  a  scire  facia*,  ed.     It  is  easily  tamed. 
This  writ  is  so  far  in  nature  of  an  original,        8.  vulgaris,   or  the    common    squirrel, 

4hat  the  defendant  may  plead  to  it,  and  it  is  abounds  almost  throughout  Europe,  and  in 

in  that  respect  considered  as  an  action,  the  temperate  climates  of  Asia,    its  length 

Wherefore  a  release  of  all  actions,  or  a  re-  in  about  seven  inches  to  the  tail,  which  mea- 

lease  of  all  executions,  is  a  good  bar  to  a  sures  about  eiglit.    During  the  summer's 

^cire  iacias.  day,  it  generally  remains  in  its  nest,  ap- 

SCIRRHUS,  in  surgery  and  medicine,  a  pearing.to  he  annoyed  by  the  heat  ;  but  at 

hard  tumour  of  any  part  of  .the  body,  void  night  it  is  full  of  alertness  and  vivacity,  and 

of  pain,  arising  from  the  inspissation  and  devoted  to  excorsion  and  repast.    It  con- 

induiation  of JheBnids  contained  in  a  gland,  structs  its  nest  generally  in  the  fork  of  two 

though  it  may  appear  in  any  other  part,  es-  branches  of  trees,  and  with  particular  |»re- 

pecially  in  the  fkt,  being  one  of  the  ways  caution,  with  respect  to  dryness,  warmtli, 

wherein  an  inflammation*  terminates.    See  and  cleanliness.    The  young  are  produced 

Surgery.  sometimes  about  the  beginning  of  summer, 

SCITAMIN££,  in  botany,  the  name  of  in  general,  about  the  middle  of  it,  and  are 

\ht  eighth  order  in  Linnsus*s  Fragments  of  three  or  four  in  number.    Its  food  consists 

a  Natural  Method,  consisting  of  beautiful  of  varions  nuts  and  fruits,  of  wiiicb  it  stores 

exotic  plants,  some  of  which,  as  the  banana,  considerable  quantities  for  its  winter  con- 

furnish  exquisite  fruits,  and  others  have  a  sumption ;  it  is  fond  also  of  certaui  species 

fine  aromatic  scent ;  among  these  are  the  of  fungi.    In  .confineibtnt  it  will  take  a  vast 

mmoroum    or  ginger;    the  canna,  Indian  variety  of  vegetable  substances;  but  ap- 

flowering  reed ;  and  mnsa,  the  banana,  or  pears  to.prefer  sugar  to  every  other  nourish- 

plantam  tree.    The  plants  of  this  order  are  ment.    See  Mammalia^  Plate  Xyill.fig.  l. 
all  natives  of  very  wi^rm  countries ;  they        S.  cinereus,  or  the  grey  squirrel,  is  pecu- 

grow  to  great  heights,  but  they  are  only  pe-  liar  to  North  America,  and  is  about  the 

rennial  at  the  roots.    Some  of  these  plants  size  of  a  half  grown  rabbit.     It  resembles 

arc  cultivated  in  high  perfection  at  the  bo-  the  former  in  its  shape  and  manners.  Tbes« 

tanical  garden  at  Liverpool.  animals  have  occasionally  committed  ez- 

SCIURIS,  in  botany,  a  genus  of  the  treme  ravages  in  some  of  the  states  of 
Diandria  Monogynia  class  and  order.  £s- '  North  America,  in  the  cultivated  lands ; 
sential  character :  corolla  unequal,  with  and  to  reduce  their  numben,  the  legisla- 
the  upper  lip  trifid,  the  lower  bifid  and  ture  proclaimed  a  reward  for  their  destruc- 
shorter;  staouna  Jve,  but  three  barren,  tion.  In  the  year  1760,  a  snm  of  no  less 
capsule  five,  united,  one  celled,  one  seeded,  than  eight  thousand  pounds  was  distril^uted 
^There  is  only  one  species,  viz,  S>  aromatica,  in  premiums,  to  persons  who  liad  been  en- 
found  in  the  wood  of  Guiana.  giged  in  killing  them,  and  who  must  have 

SCIURUS,  the  s^icirrW,  in  natuial  his-  destroyed  between,  six  and  seven  hundred 

tory,  a  genus  of  Mammalia,  of  the  order  thousand.    It  is  not  easily  destroyed  by 

Glires.    Generic  character :  two  fore-teeth  the  gun,  on  account  of  the  perpetual  vem- 

in  the    upper-jiw  wedge-formed,   in  the  tility  of  iu  movements,  and  ^me  of  the  best 

lower  sharp ;  five  grinders  in  each  side  of  marksmen  are  often  baffled  by  this  extreme 

the  apperjaw,  and  four  in  each  in  the  agihty.    It  is  easily  familiarized,  and  ap- 

lower ;  ckvides  in  the  skeleton;  tail  spread*  pears  susceptible  of  affection  and  gratitude 

ing    towards    each    side ;   long   whiskers,  to  its  benefactiffs. 

These  animals  live  principally  on  seeds  and        The  S.  variegatns,  or  varied  squirrel,  is 

fhiiti.  They  are  extremely  active  and  nim-  near^  twice  tlie  size  of  the  last,  and  difl'ers 

Me,  climbing  trees  with  great  rapidity,  and  al«o  >»  babits,  as  it  resides  in  holes  under 

fHwii«*««*g  from  one  to  another  with  a  spring  the  roots  of  trees,  where  it  produces  its 

truly  astonishhig.    Some  are  suppfied  witli  yonng,  and,  like  the  rvt  of  the  geii|is,  accu- 

jnea^bcanea,  which  enable  them  to  extend  mubites  its  stores^  It  is  a  native  of  Mexico, 
thia  kap  hito  tomethiiig  approximmtiiiy  to  a        S.  striatas,  or  the  striped  squirrel.  Is  met 

aliort  flight    Some  are  sabterraneooa,  and  with  in  the  north  of  Asia  and  America,  h 
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sabt^rnmeoiu  in  its  habiudoo,  like  the  last, 
and  is  also  addicted  to  boarding,  for  winter, 
nuts  and  grain.  It  is  diatinguisbed,  how- 
ever, from  every  other  species,  by  being 
provided  with  bags  or  pooches  attached  to 
its  dieeks,  in  which,  for  the  convenience  of 
carriage,  it  can  deposit  large  quantities  of 
.food,  to  take  home  with  it  after  having 
swallowed  a  full  meal.  These  squirrels 
abound  in  Siberia,  amidst  tlie  woods  of  ma' 
jdt  and  6r,  at  the  roots  of  which  tliey  make 
their  burrows.  They  never  roonnt  trees, 
but  when  they  have  no  other  means  of  escape 
from  an  enemy,  yet  tlien  they  climb  tliem 
with  great  celerity.  They  are  very  discri- 
minating  in  their  selection  of  food,  and 
liave  been  seen  frequently  to  excliange  car- 
goes contained  in  tJietr  pouches,  for.  a  spe* 
cies  pf  food  which  they  casually  and  unex- 
pectedly met  with,  and  which  they  happen- 
ed to  prefer  to  the  former.  They  retain 
in  captivity  much  of  their  native  wildness, 
and  appear  to  evince  no  feelings  of  regard 
to  their  protectors. 

S.  volant,  or  tlie  common  flying  squirrel, 
is  the  only  one  of  that  description  in  Eu- 
rope, and  i5t  found  tliere  only  in  the  coldest 
climates.    In  the  north  of  Asia  it  occurs 
more  frequently.  |ts  colour  above  is  a  white 
grey,  and  beneath  a  perfect  white.    It  is 
about  six  inches  in.  length  to  the  tail.    It 
residf-s  general^  in  hollow  trees  near  the 
top,  is  solitary  in  its  habits,  associating  even 
in  pairs  only  in  tlie  spring.    It  feeds  princi- 
pally on  the  catkins  of  the  birdi,  and  in 
winter  secludes  itself  in  its  nest,  occasion- 
ally quitting  it  in  fine  weatlier.    By  means 
of  an  expansile  furry  membrane  reaching 
from  ibc  fore  fe^it  to  the  hind  ones,  thi-se 
animaU  are  enabled  to  spring  or  fly  to  the 
distance  of  thirty  or  forty  yards.    Climbing 
nearly  to  tlie  top  of  one  tree,  it  directs  its 
movements  always    downwards,   and    by 
spreading  this  membrane  as  widely  as  pot^ 
sible,  with  its  fore  feet  extremely  distant 
from  each  other,  presents  such  a  surface  tp 
the  air  beneath  as  gives  it  considerable 
booyancy,  and  converts  its  elastic  bounds 
into  a  species  of  flight.    The  membrane  is 
abo  hij^hly  serviceable  in  clierishing  tlie 
young  ones,  which  are  produced  usually  in 
May,  and  about  thtee  at  a  birtJi.  See  Mam- 
malia, Plate  XVIII.  fl?.  4. 

8.  p«*tanrista,  or  the  sailing  squirrel,  is  an 
iniiat/trnut  of  Java  aod  the  Indian  islands, 
and  r«in  spnng  to  an  immense  distance  from 
tree  to  tree,  by  mean^of  a  meinbrane  simi* 
lar  to  tteit  of  the  preceding,  wliich  is  ex- 
tremely diin  in  the  middle^  ami  thicker  to- 
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wards  the  extremities.  Tliis  is  the  largest 
of  all  the  flying  squirrels,  and  is  eighteen 
inches  long,  exclusively  of  the  tail.  For 
the  Barbary  squirrel  and  the  black  squirrel 
see  Mammalia,  Plate  XVIII.  fig.  2.  and  3. 

8CLERANTHUS,  in  botany,  knawel,  a 
genus  of  the  Decandria  Digynia  class  and 
order.  Natural  order  of  Caryophillei  Pbr- 
ttthiceae,  Jussieu.  Essential  character  :  ca- 
lyx one-leafed,  inferior ;  corolla  none  ;  seeda 
two  inclosed  in  the  calyx.  There  are  three 
species. 

SCLERIA,  in  botany,  a  genus  of  the 
Monoecia  Triandria  chiss  and  order.  Es- 
sential character  :  male,  calyx  glome  from 
two  t<f  six-valved,  many-flowered,  awnless : 
female,  calyx  from  two  to  six-valved,  one- 
flowered,  awnless ;  stigmas  one  to  three ; 
seed  nut  subglobular,  somewhat  honey, 
coloured.    There  are  nine  species. 

SCLEROCARPUS,  in  botany,  a  genns 
of  the  Syngene:>ia  Polygamia  Fnistranea 
class  and  order.  Natural  order  of  Dis- 
coide-dc,  Corymhiferae,  Jussieu.  Essential 
character :  calyx  six-leaved,  tliree  exterior 
larger,  like  the  leaves,  three  interior 
smaller,  like  scales,  alternate;  pappus  none; 
receptacle  cliafiy.  There  is  only  one  spe- 
cies, viz,  S.  Africanus,  a  native  of  the  Cape 
of  Good  Hope. 

SCLEROTICA,  in  anatomy,  one  of  the 
tunics,  or  coats  of  the  eye ;  it  is  hard, 
opaque,  and  extended  fi^m  the  cornea  to 
tlie  optic  nerve  ;  its  forepart  is  transparent, 
and  called  the  cornea. 

SCOLEX,  in  natural  history,  a  genus  of 
tlie  Vermes  Intestina .  cUss  and  order : 
body  gelatinous,  variously  shaped,  \)roadish 
on  the  fore-part  and  pointed  behind  ;  some- 
times linear  and  long,  sometimes  wrinkled 
and  short,  round,  flextioos,  or  depressed ; 
head  protrusile  and  retractile.  Two  species 
only  are  mentioned,  viz,  the  pleuronectidis 
and  lophii ;  the  former  is  found  in  the  intes- 
tinal mucii!«  of  the  turbot,  sole,  plaise, 
gwiniard,  and  tlie  lump  fish,  seldom  visible 
to  the  naked  eye.  The  other,  as  its  name 
denotr*8,  is  discoveied  in  the  intestinal 
mucus  of  tlic  lophhu  piscatorius :  tlie 
body  is  minute,  aud  hardly  visible  to  the 
naked  eye. 

SCOIilA,  in  natural  history,  a  genns  of 
insects  of  the  order  Hymenoptera  :  month 
with  a  curved  sharp  mandible,  crenate 
within :  jaw  compressed,  projecting,  entire 
and  homy ;  tongue  inflected,  trifid,  very 
short ;  lip  projecting,  membranaceous  at  the 
tip  aod  entire  ;  four  feelen  equal  and  fili- 
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'form,  in  the  middle  of  the  lip ;  antennae 
thick,  filiform,  the  first  jouot  longer.  There 
are  about  twenty  species. 

SCOLOPAX,  the  curlew,  in  natural  his- 
tory, a  genns  of  birds  of  the  order  Grallae. 
Generic  character  :  the  bill  long  and  incur- 
vated ;  face  covered  with  feathers ;  nostrils 
linear  and  longitudinal,  near  the  base ; 
tongue  short  and  sharp-pouited  ;  toes  con- 
nected by  a  membrane  to  the  first  point 
There  are  fifly  species,  of  which  the  follow- 
ing are  the  chief:  S.  arqnata,  or  tlie  com- 
mon curlew,  is  generally  al)0ut  two  feet 
long,  and  is  to  be  met  with  in  Englaud 
tliroughout  tlie  year,  either  on  the  coasts  or 
.near  the  mountains.  SIup  and  worms, 
which  its  bill  extracts  from  the  ground  in 
the  mominji^  and  the  evening,  constitiite  its 
Inhind  subsistence ;  and  when  on  the  shores 
of  the  sea  it' feeds  on  marine  animals.  These 
i>irds  are  often  observed  in  large  flocks, 
and  are  nsed  by  many  for  food.  Those 
killed  on  the  coasts,  however,  are  rank  and 
^shy. 

S.  msticola,  or  the  woodcock.  Tliesc 
birds  arc  about  fourteen  inches  in  length. 
They  are  migratory  in  this  country,  and 
supposed  (o  proceed  from  Sweden.  Tfiey 
arrive  about  the  beginning  of  October,  bat 
have  never  been  observed  on  their  first 
reaching  land,  and  are  supposed  always  to 
efiect  this  by  night  or  iu  misty  weather. 
^Viien  first  seen  they  are  extremely  weak 
and  exiiausted,  and  have  sometimes  scarcely 
srt; taincd  strengtli  enough  to  fiy  to  a  very 
^hort  distance,  having  been  destroyed  ia 
Aumbers  by  a  stick  only.  Before  the 
j-igonrs  of  wiiiTer  set  in,  tliey  reside  in 
raoory  and  mountainous  districts;  but  in  the 
extreme  cold  they  change  their  haunts  for 
audi  as  are  lower  and  warmer,  and  frequent 
liarticularly  warm  springs  in  (f^ens  and  dells, 
covered  with  sheltering  trees  and  brush- 
wood. They  occasionally  breed  in  tliis 
country^  fome  few  instances  of  tlits  havmg 
been  unquestionably  authenticated  ;  but, 
witli  such  very  extraordinary  exceptions^ 
woodcocks  collect  together  about  the  mid- 
dle of  March  to  return  to  th^  native  coun- 
try. They  are  often,  however,  like  other 
vojragers  detained  by  unfiivourable  winds, 
and  in  such  circumstances  sportsmen  find 
them  in  considerable  numbers,  and  destroy 
them  with  unmerciful  eagerness,  llie 
woodcock  is  more  remarkable  for  stupidity 
than  intelligence,  and  is  easily  taken  in 
traps  and  sprynges,  which  are  phused  ibr  it 
near  tepid  springs,  ni  |iassages  artificially 
#«VMgedy  as  thif  bird  never  attenpte  0 


overcome  obstacles  ui  its  way,  even  by 
leaping  only  off  a  small  stone.  It  is,  from  this 
indolent  tendency,  decoyed  into  the  direction 
which,  however  smooth  and  pleasant  at 
first,  terminates  in  ruin.  Its  flesh  is  highly 
■valued,  but  is  considered  as  affording  its 
full  relish,  only  when  the  bird  is  dressed 
entirely  undrawn,  in  which  state  with  more 
epicurism  than  delicacy,  it  is  generally 
eaten.    See  Aves,  Plate  XIII.  fig.  5. 

S.  gallinago,  or  the  snipe,  weighs  about 
ibur  ounces,  is  al>ont  twelve  inches  long, 
and  to  be  found  in  nearly  every  country  o^ 
the  world.  Its  food  consists  of  worms  and 
insects,  which  it  seeks  near  small  streamlets' 
and  in  general  in  wet  grounds.  It  eats 
also  slugs.  It  is  a  bird  of 'extreme  caution 
and  vigilance,  and  the  sight  of  the  sportsman 
or  the  ^g  impels  it  to  immediate  conceal- 
ment "amidst  the  dry'herbage  of  its  haontiy 
from  vriiich  the  resemblance  of  colour 
renders  it  almost  impossible  fo  discriminate 
it.  On  the  approach  of  the  enemy  it  burste 
from  its  shelter  with  such  uncommon  va- 
riety of  direction  and  velocity  of  motion,  as 
renders  its  destruction  by  the  gun  one  of 
the  greatest  atchievemoMts  of  the  sports- 
man's art.  Snipes  are  sometimes  approached 
nearly,  by  the  accurate  imitation  of  their 
sounds  and  shot  upon  the  groqnd,  and  they 
are  often  taken  by  snares,  like  the  wood- 
cock. The  flavour  and  the  preparation  of 
them  are  also  umilar.  They  are  in  this  coun- 
try migratory,  but  cases  have  occurred  of 
their  breeding  m  it 

S.  segocephakn,  or  the  common  god  wit, 
is  of  the  weight  of  twelve  ounces,  and  ranks 
in  the  highest  order  of  delicacies.  It  it 
found  in  almost  every  country,  and  in  the 
marshy  grounds  of  Lincolnshire  and  Cam- 
bridgeshire u  particularly  abundant,  feeding 
on  insects  and  small  worms,  but  approaches 
the  sea  shore  on  the  advance  of  the  rigours 
of  winter.  These  birds,  in  several  parts  of 
die.  country,  are  caught  in  nets,  mto  which 
they  are  deluded  by  representations  of 
burds  of  their  own  species,  made  of  wood 
and  painted  vrith  some  correctness  of  re-, 
sembhince.  After  they  are  taken  they  are 
by  some  fattened  for  sale  with  great  facility 
and  success. 

8.  calidris,  or  redshank,  is  not  uncom- 
mon in  this  island,  and  particularly  towards 
the  south.  It  breeds  iu  the  marshes,  and 
is  remarkable  for  flying  in  a  direction  com- 
pletely irregular  round  its  nest,  by  which  it 
is  very  frequently,  discovered.  Its  length 
ia  twelve  inches.  For  tlie  redshank  sen 
Aves,  Plate  XIIL  ^,  6. 
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SCOLOPENDRA,  in  natural  b»story,  SCOLOSANTHUS,  in  botany,  a  geniu 

ecniipede^  a  genus  of  insects  of  the  order  of  the  Tetrandria  Monogynia  dass  and  or- 

Aptera.    Antennae  sertaceous;  two  feelers  der.    Natural  order  of  Luridae.     Rubia- 

filiform,   united   between    the  jaws ;   lip  ceae,  Jnssieu.    Essential  character :  calyx 

toothed  and  cieft ;  body  long,  depressed,  four-cleft ;  corolla  tubular,  with  a  revolute 

consisting  of  numerous  tran^orse  segments:  border;  dnipe  one-seeded.    There  is  but 

legs  numerous,  as  many  on  each  side  as  one  species,  viz.  S.  yersicolor;  this  small 

there  are  segments  of  the  body,    lliere  are  shrub  was  discovered  in  the  island  of  Santa 

thirteen  species,  (bund  in  almost  all  parts  of  Cruz,  by  Ryan. 

the  world ;  they  live  in  decayed  wood,  or  SCOLYMUS,  in  botany,  g^olden  thistU, 
onder  stones,  and  some  of  them  in  fresh  a  genus  of  the  Syngen&iia  Polygamia  iEqiia- 
and  salt  water:  tliey  prey  on  other  insects,  lis  class  and  order  Natural  order  of  Com- 
The  larger  species  are  found  only  in  the  positse  Semiflosculosae.  Cichoraces,  Jus- 
hotter  regions  of  the  globe ;  they  are  in-  sieu.  Essential  diaracter :  calyx  imbricate, 
■ects  of  a  terrific  app'earance,  and  possess  spiny ;  pappus  none ;  receptacle  chafl^. 
the  power  of  inflicting  severe  pain  and  in-  Tliere  are  three  species,  natives  of  the 
fiammation  by  their  bite.  South  of  Europe. 

8.  moisitans  is  a  native  of  Asia,  Africa,  SCOMBER,   the  mactmrel,  in  natural 

and  South  America.    It  is  eight  or  ten  history,  a  genus  of  fishes  of  the  ordec  Tbo- 

Inche^  long,  of  a  yellowish  brown  ;  the  head  racici.  Generic  character :  head  compressed, 

is  armed  on  each  side  with  a  very  large  sinootli;  gill  membrane  with  seven  rays; 

curveil  fang,  of  a  strong  or  homy  nature ;  body  smooth,  oblong ;  lateral  line  cariiiate 

tliese  fangs  are  furnished  on  the  inside,  near  behind ;  small  fins,  generally,  both  above 

the  tip,  witli  an  oblong  slit,,  through  which^  and  below,  near  the  tail.  There  are  twenty- 

during  the  act  of  wounding,  an  acrimonous  one  species,  of  which  we  shall  notice  the 

or  poisonous  fluid,  is  discharged :  the  eyes  following : 

are  numerous  on  each  side  the  head,  and  S.  scomber,  or   the  common  mackarel. 

are  placed  in  a  small  oval  groupe ;  it  ha^  This  is  one  of  the  most  beautiful  of  fishes, 

twenty  legs  on  each  side  the  body.  and  inhabits  both  the  European  and  Ame- 

S.  electrica  has  seventy  legs  on  each  side;  rican  seas.    It  is  said  by  many  to  reside  ia 

its  body  b  linear ;  it  inhabits  many  parts  of  winter  near  the  North  Pole,  and  as  the 

Europe,  in  decayed  wood,  and  shines  in  tlie  spring  advances,  to  move  in  immense  shoals 

dark ;  the  body  is  very  flat  and  tawny,  with  in  a  southerly  direction,  traversing  a  vast 

a  black  line  down  the  back.    The  motions  space  in  a  short  period,  and  proceeding 

of  this  insect  are  tortuous  and  nndulato^,  nearly  in  a  similar  line  of  movement  with 

seldom  continuing  long  in  the  same  direc-  that  attributed  to  the  herring,  from  the 

tion.    It  is  possessed  of  a  high  degree  of  same  extremities  of  the  noi  tli.    Some  of 

phosphoric  splendor,  which,  however,  seems  the  most  eminent  naturalists,  however,  have 

to  be  only  exerted  when  the   animal  is  entertained  doubts  of  these  extensive  voy* 

pressed  or  suddenly  disturbed,  when  it  dif-  ages  in  both  cases,  and  it  is  imagmed  by 

fuses  a  beautiful  light,  so  powerful  as  not  snch  that  these  fishes  take  up  their  resi- 

to  be  obliterated  by  that  of  two  candles  on  dence  during  the  rigour  of  winter,  in  the 

the  same  table.    It  is  very  tenacious  of  muddy  or  gravelly  bottoms  near  the  coasts 

life,  and  will  endure  long  in  the  closest  ^here  they  abound  so  numerously  in  the 

confinement  without  food.  *pnog-    Shaw  relates,  that  M.  Plevillc  de 

S.  forficata  is  a  very  common  insect  found  Peley  saw  the  bottoms  near  the  coasts  of 

frequently  under  stones  and  flower  pots ;  it  Hudson's  Bay,  for  a  long  space  together, 

has  a  very  swift  motion,  and  is  furnished  bristled  with  the  tails  of  mackarel,  all  their 

with  6fteen  legs  on  each  side ;  it  m  of  a  other  parts  being  imbedded  in  the  gravel 

chesnut  colour,  and  is  about  an  inch  and  ^  or  mud.    The  mackarel  is  a  fish  highly  ad- 

half  long.  mired,  both  for  its  beauty  and  excellence, 

SCOLOPIA,  in  botany,  a  genus  of  the  and  lias  m  every  age  attracted  particular 

Icosandria    Monogynia    class  and    order,  notice  and  partiality  from  both  these  cir- 

£«ential  character :  calyx  inferior,  three  cumstances.    The  Romans  prepared  from 

or  fonrparted;  corolhi  three  or  four-pe-  it  a  condiment  or  essence  for  the  table, 

ti^ed ;  berry  crowned  with  the  style,  one-  which  was  in  the  highest  estimation.    The 

celled,  six  s^ed ;  seeds  arilled.    There  it  general  length  of  this  fish  b  fifteen  uicbes, 

only  one  species,  rir.  S.  posilla,  a  native  of  but  specimens  far  larger  have  been  occasi- 

Ceykw,  where  it  u  called  kbatu  knrnndo,  enally  met  witli. 

or  tfaoroy  finniiiKm.  8.  tbjriuHiii  or  tke  tnimy,  it  toniettniet 
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fen  feet  long,  and  on  the  Scotch  coast  one  to  be  a  native  of  the  Cape  of  Good  Hope, 

ivas  Uken  which  weighed  foor  hundred  and  but  no  circomstances  of  interest  have  been 

ai«ty  pounds.    In  the  Indian  ocean  it  is  detailed  by  travellert  of  its  residence,  ha- 

said  to  exceed  even  this  enormous  svte.    It  bits,  and  manners. 

is  recorded  by  Pliny,  who  was  sufficiently  SCORPiENA,  in  natural  history,  a  ge- 

atUched  to  the  marvellous,  that  the  fleet  of  n«s  of  fishes  of  tlie  order  Thoracici.   Gene- 

Alexander  met  with  no  slight  obstruction  ric  character :  the  head  large,  acoleated, 

from  a  host  of  tunnies,  which  it  required  cirrhose,  obtuse,  without  scales  ;  somewhat 

considerable  manceuvering  to  break  through,  compressed;  eyes  near  each  other;  teeth 

These  fishes  are  not  particularly  admired  in  the  jaws,  palate,  and  throat;  gill  mem- 

for  foo<l  in  tliis  country,  in  which,  indeed,  brane,  seven  rayed  ;  body  thick  and  fleshy ; 

they  are  rarely  seen,  approaching  the  Bri-  dorsal  fio  single,  long,  with  the  rays  of  the 

tish  coast  only  in  straggling  parties,  or  ra-  for®  part  spinous.    There  are  nine  spedea 

ther  as  solitary  individuals.      By  the  an-  enumerated  by  Gmehn,  and  fourteen  by 

cieuts,  fisheries  were  established  for  taking  Shaw.    We  shall  notice  only  the  follow- 

and  preserving  them  on  the  coasts  of  the  u>g  * 

Mediterranean*  in  which  sea  they  partico-  S*  porcus,  or  the  porcine  scorpsna,  is 

larly  abound,  antf  there  are  at  present  on  about  fourteen  inches  long,  and  an  inhabi- 

the  same  coasts  very  extensive  establish-  tant  of  various  parts  of  the  Mediterranean, 

meutt  for  this  purpose.     Indeed  to  the  in  considerable  numbers.    It  lies  near  the 

inhabitants  on  tho»e  shores  the  movements  shores  under  the  stones,  apparently  in  am- 

of  tunny  are  vratched  and  expected  vrith  as  bush  for  its  prey,  which  consists  particuhrly 

much  eagerness  as  those  of  the  herring  01"  of  small  fishes  and  sea  insects.    It  eats  also 

mackarcl,  in  the  north.    The  small  fishea  tea  weeds.    The  rays  of  its  dorsal  fin  are 

are  generally  carried  firesh  to  market,  and  fiimished  vrith  strong  spines,  vrith  which 

the  large  ones  are  cut  up  into  pieces  of  a  >t  often  inflicts  painful,  if  not  dangerous 

particular  size,  and  preserved  in  salt  in  bar-  wounds. 

rels.    The  tunny  is  a  very  voracious  fish,  S.  horrida,  is  found  in  the  Indian  seas, 

and  a  great  persecutor  of  the   common  and  is  about  thirteen  inches  long.     The 

inackarel.  head  and  body,  the  pectoral  and  the  dorsal 

SCONCE,    in    fortification,    a    small  fins, 'are  covered  with  numerous  abrupt  cirri 

field-fort,  kmilt   for  the  defence  of  some  or  beards ;  all  the  fins  are  supplied,  on  the 

pass.  fore  part,  with  strong  rays,  and  those  of  the 

SCOPARIA,  in  botany,  a  genus  of  the  dorsal  extend  almost  completely  along  tht 

Tetrandria    Monogynia    class    and  order,  back.    In  various  other  particulars  of  iu 

Natural  order  of  Personals.    Scropbniaria,  ^orm  it  is  singnlariy  uncouth,  and  altogether 

Jussien.    Essential  character :  calyx  four-  presents  one  of  the  most  repulsive  objects 

parted  ;  corolla  four-parted,  wheel-shaped ;.  ^hich  can  meet  the  eye. 

capsule  one-celled,  two  valved,  many-seed-  SCORPIO,  in  natural  history,  a  genua 

ed«    There  are  three  species.  of  insects  of  the  order  Aptera.    Generic 

SCOPOUA,  in  botany,  so  named  in  ho-  character :  eight  legs,  besides  two  cUxpersy 

nour  of  Giovanni-  Antonio  Scopoli,  profes-  or  hands,  seated  on  the  fore-part  of  the 

sor  of  chemistry  and  botany  at  Pavia,  a  ge-  head ;  eight  eyes,  three  placed  on  eachsidei 

nns  of  the  Pentandria  Monogynia  chus  and  of  the  thorax,  and  two  on  the  back ;  two 

order.      Essential   character:    calyx  five-  feelers  projecting  cheUform ;  the  lip  is  bifid, 

cleft ;  nectary  none ;  stigma  capitate ;  cap-  and  the  tail  long,  jointed,  and  terminated 

anle    berried,  five-celled ;   seeds   solitary,  by  a  sharp,  crooked  sting ;  on  the  under- 

There  are  two  species,  m.  S.  aculeata  and  side,  between  the  breast  and  abdomen,  ara 

S.  inermis.  two  instruments  resembling  a  comb.  There 

SCOPUS,  the  umbrej  in  natural  history,  are  ten  species,  all  of  which  are  armed  with 

a  genus  of  birds  of  the  order  Grall«.    Ge-  a:  slightly  pungent  sting ;  and  in  hot  climates 

neric   character:    bill  long,  thick,   com-  some  of  them  are  highly  dangerous:  they 

pressed,  a  little  hooked ;   nostrib  linear,  prey  upon  worms,  spiders,  flies,  dec.  and 

oblique ;  feet  four-toed,  cleft  ,  The  only  even  on  one  another.    S.  afer,  or  great  Afri- 

species,  tlie  nrobretta,  or  tufted  nmbre,  b  can  scorpion,  is  the  Urgest  and  by  far  the 

about  as  large  as  a  crow,  and  twenty  inches  most  formidable  of  the  whole  genus :  it  is 

in  length ;  its  bill  three  inches  and  a  half  held  in  great  dread  by  the  inhabitants :  its 

long;  its  body  of  a  uniform  brown  colour,  poison  is  evacuated  through  two  very  small 

whence  it  derives  its  name.    It  is  supposed  oblong  foramina,  sitoated  ou  each  side  the 
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tip  of  the  sting.    Scorpions  are  Tiviparons  other  laws    of  Scodand  shall  remain  in 

iasects,  producing  a  very  considerable  nom-  force,  thongh  alterable  by  the  Parliament 

beiiof  yonng  at  once :  these  are  at  first  en-  of  Great  Britain ;  and,  particnhirly,  lawa 

tirely  white,  bot  acquire  their  dusky  colour  relating  to  public  pohcy  are  alterable  at 

in  the  space  of  a  few  days:  they  are  ob*  the  discretion  of  Parliament    Laws  relat- 

aerved  to  cast  their  skin  from  time, to  ti(pe,  ing  to  private  riglit  are  not  to  be  altered, 

in  the  manner  of  spiders :  the  larva  and  pn-  but  for  the  evident  utility  of  the  people  of 

pa  are  eight-footed,  nimble,  and  resembUng  Scotland.    Sixteen  peers  are  to  be  chosen 

the  perfect  insect.  to  represent  tlie  peerage  of  Scotland  in 

ScoRPfDN,   scorpioy  in  astronomy,   the  Parliament,  and  forty-five  members  to  sit 

eighth  sign  of  the  zodiac,  denoted  by  the  in  the  House  of  Commons.    The  sixteen 

character  Vfl.  Tlie  stars  in  the  constellation  peers  of  Scotland  shall  have  all  privileges  of 

acorpio,  in  Ptolemy's  catalogue,  are  20;  in  Parliament,  and  all  peers  of  Scotland  shall 

Tjfcho's  10 ;  and  in  Mr.  Flamsteed*s  49.  be  peers  of  Great  Britain,  ranking  next 

Scorpion,  in  the  ancient  art  of  war,  an  after  those  of  the  same  degree  at  the  time 

engide  chiefly  used  in  the  defence  of  the  of  the  union,  and  sliall  have  all  privilege  of 

waUs  of  fortified  places,  by  throwing  ar-  peers,  except  sitting  in  the  House  of  Lords, 

rows,  fire-balls,  or  great  stones.  and  voting  on  tlie  trial  of  a  peer. 

8CORPIURUS,  in  botany,  caterpillar,        It  was  formeriy  resolved  by  the  House  of 

a  genus  of  the  DiadcTphia  Decandria  class  Lords,  that  a  peer  of  Scotland,  claiming  and 

and  order.    Natural  order  of  PapiUonaceae  having  a  right  to  sit  in  the  Britisli  House  of 

or  Leguminosap.    Essential  character:  le-  Peers,  had  no  right  to  vote  in  the  election 

gume  divided  by  isthmuses,  or  transverse  of  tlie  sixteen  Scotch  peers ;  and  that  if  any 

partitions,  rcvolute  cylindrical.    There  are  of  the  sixteen  Scotch  peers  are  created 

four  species,  all  natives   of  the  south  of  peers  of  Great  Britam,  tiiey  thereby  cease 

Europe.  to  sit  as  representatives  of  the  Scotch  peer- 

SCORSONERA,  in  botany,  n/)^«/^ajs,  age,  and  new  Scotch  peers  must  be  elected 

a  genus  of  the  Syngenesia  Polygamia  ^qiia-  in  their  room. 

lis  class  and  order.    Natural  order  of  Com-        SCOTOGRAPH,  an  instrument  to  eo- 

positae  Semiflosculosa*.    Cicboracea*,  Jus-  able  a  person  to  write  in  tlic  dark,  invmted 

fieu.    Essential  character :  calyx  imbricate  by  Mr.  John  Isaac  Hawkins,  and  inclnded 

with  scales,  scariosc  at  the  edge;  pappus  in  a  patent  taken  out  by  him  in  1803  for 

feathered,  sessile ;  receptacle  naked.  Tliere  several  other  inventions  relating  to  the  gra<- 

are  nineteen  species.  phir  art. 

SCOT,    a  cuHtomary  contribution  laid        Plate  Scoto/^ph  explains  the  construe- 

upon  all  subjects  according  to  their  abilities,  tion  of  tliis  instrument.     Fig.  t  is  a  plan  of 

Whoever  were  assessed  to  any  contribution,  it  j  fig.  2,  S,  and  4,  parts ;  and  fig.  6,  a  pei^ 

though  pot  by  equal  portions,  were  said  to  spective  view  of  the  whole  put  together, 

pay  scot  and  lot.  ,  A  B  D  £  b  a  small  box,  covered  with  mo- 

SCOTLAND.      By  &  Anne,  c.  8,  the  rocco  leather,  to  be  carried  in  the  pocket : 

union  of  England  and  Scotland  was  efifccted,  its  lid,  F  G,  is  made  in  two  pieces.  Joined 

end  the  twenty-five  articles  of  union,  agreed  together  by  hinges  in  the  middle,  so  as  to 

io  by  the  paHiamenIs  of  both  nations,  were  turn  back,  as  sliown  in  fig.  5,  and  is  kept 

ratified  and  confirmed  as  follows:  viz,  the  ghut  by  a  small  spring  catch,    a  a,  (fig.  1) 

snrcession  to  tlie  monarchy  of  Great  Britain  ii  a  small  brass  shelf,  fixed  along  one  side  of 

shall  l>e  tlMS  same  as  was  before  settled  witli  the  box,  at  about  one-half  of  its  depth  from 

regard  to  that  ot   England.    The  united  the  bottom,  it  is  also  seen  in  the  end  section 

kingdoms  shall  be  represented  by  one  par-  (fig.  4.)    b  d  f /,  is  a  small  pentagraph  made 

liament.    Tlicre  shall  be  a  communication  of  bra^ ;  one  end  of  the  rod,  b,  is  jointed  to 

fif  all  rights  and  privileges   between   the  a  small  hinge,  g,  by  wbidi  its  motion  allows 

•ul^ects  of  both  kingdoms,  except  where  it  tlie  whole  pentagraph  to  be  lifted  up ;  tlie 

IS  otiierwise  agreed.    When  JCngland  rabes  other  end  of  tlie  rod,  6,  is  jointed  to  the  rod 

je,000,oao/.  by  land-tax,  Scotland  sliall  raise  /,  and  the  small  handle,  A,  or  pencil,  which 

48,00()f.     The  standards  of  tlie  coin,  of  the  writer  holds  in  his  hand  when  in  use,  \% 

weights,  and  measure^,  shall  be  reduced  to  attached  to  the  other  end  by  an  universal 

fhose  of  England    thronjrhout  the  united  joint,  which  allows  it  to  move  in  any  direc- 

kingdoms.     The  laws  relating   to  trade,  tion,  to  imitate  as  mnch  as  possible  the  mo- 

coatoros,  and  tlie  excise,  sImII  be  the  same  tion  of  a  pen ;  e  and  d  are  the  other  twn 

ki  Scotland  as  in  Eoglaud.    But  all  the  ban,  completing  the  pentPgrapb :  t  is  th^ 
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point  which  forms  the  letters ;  is  screwed  end  of  the  lever,  ),  and  forced  down  the 
iato  tlie  bar  d :  F  G  is  t  piece  of  wood  click,  kj  then  takes  into  one  of  the  teeth  of 
glued  to  the  bottom  of  the  boz^-with  a  small  the  wheel,  ^,  and  tmriis  it  round  one  tooth ; 
piece  of  ivory  ^tened  upon  the  top  of  it,  the  pressure  is  then  to  be  remored,  and  the 
to  support  the  paper  while  it  is  written  up-  spring,  m,  lifts  up  the  lever,  2,  just  the  pro- 
on :  the  surface  of  this  ivory  is  about  the  per  height  to  catch  the  next  tooth  of  fliQ 
same  height  as  the  brass  shelf,  a  a,  as  is  seen  viFheel,  as  is  shown  in  tig.  4 :  this  operation 
in  the  section  fig.  4 :  H  and  I  are  two  small  moves  the  paper  forward  just  the  proper 
rollers,  (one  of  whidi  is  shown  separately  in  space  to  write  another  line.  One  of  the 
fig.  2)  on  which  the  paper  is  rolled ;  it  is  uses  of  the  pentagraph  is  to  reduce  the 
fastened  to  them  at  both  ends,  by  a  small  writing  to  half  the  sice  that  it  is  made  on 
brass  lever,  fc,  (fig.  2)  which  shuts  down  in  the  brass  shelf,  whereby  double  the  numbec 
a  groove  made  in  the  roller:  when  the  pa-  of  lines  are  contained  on  a  slip  of  paper  that 
per  is  pnt  under  tliis  lever,  and  shut  down,  would  be  if  vrritten  the  full  size,  and  the 
it  is  held  fast,  and  by  turning  Uie  roll  is  lines  are  but  half  the  length,  so  that  room  19 
wound  upon  it :  /  m  are  two  small  milled  lef^  at  the  ends  of  the  rollers  for  the  rachel 
heads,  one  on  each  roll,  to  turn  them :  at  wheel  and  milled  nuts.  The  roUere  will 
one  en<^f  the  roll,  I,  a  small  rachet  wheel,  hold  a  slip  of  thin  paper  twenty  niches  long, 
/,  of  six  teeth,  is  fixed ;  it  is  turned  ronnd  and  contain  100  lines,  each  of  two  inches 
by  a  click.  A*,  (fig.  4)  jointed  to  a  small  lever,  long :  this  will  contain  a  considerable  quan- 
I,  which  is  thrown  up  by  a  spring,  m:  n  tity  of  information,  and  when  it  is  all  writ- 
<fig.  1)  is  a  piece  of  brass  plate  screwed  to  ten,  and  rolled  upon  the  roll,  I,  the  lever^^ 
the  side  of  the  box :  it  is  shown  separately  ky  (fig.  2)  of  the  other  roller  will  be  ex« 
in  ^,  S,  and  has  two  branches,  to  receive  posed  to  view;  then  the  pentagraph  u  to 
the  pivots  of  the  two  rollers,  H I ;  these  be  lifted  up  upon  its  hinge,  g,  and  the  lever 
arms  are  elastic,  and  press  against  the  ends  raised  up  by  patting  the  nail  under  the  end 
cf  the  rollers,  and  causes  them  to  turn  rather  of  it:  this  releases  one  end  of  the  paper; 
stifily,  so  that  they  will  not  be  liable  to  be  and  by  pulling  it  the  other  roll  will  be  on- 
moved  by  tlie  elasticity  of  the  paper  which  wound ;  and  when  the  small  lever  o€  that 
is  rolled  upon  them.  The  pentagraph  is  of  roller  is  taken  up,  the  paper  will  be  quite 
the  common  kind:  the  three  points, gt,  loose:  another  pi^ce  will  be  fixed  witk 
and  the  end  of  A,  being  all  in  one  line,  as  equal  ease,  by  first  fixing  it  to  tiie  roll  HJ 
explained  in  the  article  Pentagraph  :  tlie  and  rolling  it  upon  it,  and  then  fastening  it 
point  t,  which  forms  the  letters,  is  a  short  to  the  other.  If  at  any  time  any  particn- 
piece  of  silver  wire,  screwed  into  the  bar  d,  lar  line  of  the  writing  is  wanted,  it  will  be 
and  pointed  at  the  end  to  make  this  mark:  easily  brought  into  view,  by  turning  the 
the  paper  is  rubbed  over  with  whiting,  or  fliers  by  their  nuts,  /,  m. 
chalk  i  and  when  at  any  time  the  point  is  This  iostrament  would  be  particnbrly; 
worn  away,  it  may  be  renewed  by  screwing  nseful  to  persons  who  have  occasion  to  make 
it  through  the  bar  a  little  fhrther:  the  point  memorandums  while  on  horseback,  or  tra- 
18  always  made  to  project  so  far,  that  when  veiling  in  a  coach,  as  any  degree  of  pressure 
the  blunt  point  at  the  end  of  the  pencil,  A,  nay  be  given  upon  the  brass  shelf  while 
rests  upon  the  brass  slielf,  aa^  the  penta-  writing,  so  as  to  avoid  being  disturbed  by 
graph  will  be  set  a  httje  upon  the  strain,  the  most  violent  shocks,  which  cannot  be 
and  by  that  means  press'  upon  the  paper  done  upon  common  paper  for  fear  of  break* 
with  a  proper  degree  of  force  to  write  ing  the  pencil  point,  or  of  piercing  the 
legibly.  In  using  the  machine,  the  lid,  paper  by  it.  Its  nse  to  blind  people  wha 
F  G,  is  to  be  half  shut,  as  shown  in  fig.  5,  have  learned  to  write  is  very  obvious, 
and  thus  fi>nn  a  support  for  the  hand  while  SCRATCH,  in  the  language  of  the  salt- 
writing ;  the  pencil,  A,  is  held  in  the  hand,  workers  of  our  country,  tiie  name  of  a  cal- 
and  pressed  down  to  touch  the  brass  shelf,  careous,  earthy,  or  stony  substance,  which 
c  a,  and  used  in  Uie  same  manner  as  a  com-  separates  fit>ra  sea* water  in  boiling  it  for 
iBon  pen  or  pencil,  taking  care  to  always  salt.  This  forms  a  thick  crust,  in  a  few  days, 
begin  at  the  end  of  the  shelf;  tlie  side  of  on  the  sides  and  bottoms  of  the  pans,  which 
the  box,  and  a  small  ledge  upon  tbe  edge  of  they  are  forced  to  be  at  the  pains  of  taking 
the  shelf,  limit#  the  height  of  the  letters,  off  once  in  a  week,  or  ten  days,  otherwise 
When  tbe  pencil  arrives  at  the  end  of  the  the  pans  bum  away  and  are  destroyed, 
shelf,  it  is  to  be  bronght  back  again,  and  SCR^W,  one  of  the  6ye  mechanical 
|he  end  af  it  ii  to  be  pfa^ed  opoo  tha  powers.    See  Mechanics, 


scu  scu 

SCRIBING,  in  joinery,  &e.  is  a  tttm  they  treat ;  but  they  could  not  be  so  pcu-ri* 

used  when  one  side  of  a  piece  of  stnff  is  to  cular  as  to  enable  us  to  jadge  whether  their 

be  fitted  to  another  that  is  irregular.    In  excellence  approadied  the  remains  we  posH 

order  to  make  these  join  close  all  the  way,  sess  derived  from  other  sources, 

they  scribe  it ;  that  is,  they  lay  the  piece  To  proceed  methodically  on  this  subject, 

to  be  scribed  dose  to  the  other  they  intend  it  becomes  necessary  to  make  a  distinction 

to  scribe  it  to,  and  opening  their  compasses  between  carving  and  sculpture ;  the  former 

to  the  widest  distance  these  two  pieces  belonging  exclusively  to  wood,  and  the  latter 

stand  from  each  other,  they  bear  the  point  to  stone.     It  is  extremely  probable  that 

of  one  of  the  legs  against  the  side  they  in-  every  essay  at  imitating  animated  objects 

tend  to  scribe  to,  and  with  the  other  point  was  in  each  nation  made  in  wood  originally, 

draw  a  line  on  the  stuff  to  be  scribed.  Thus  and  it  is  vain  to  suppose  the  tools  were  any 

they  form  a  line  on  the  irreguhir  piece  pa-  other  at  first  than  the  sharp  edges  of  brokea 

rallel  to  the  edge  of  the  regular  one ;  and  stones  or  fiiats ;  a  visit  to  the  British  Mu- 

if  the  stuff  be  cut  exactly  to  the  line,  when  seum  vrill   afford  the  cprious  spectator  a 

these  pieces  are  put  together  they  will  seem  competent  idea  of  what  the  nearest  descend* 

a  joint.  ants  of  Adam  accomplished  in  the  art  of 

SCROPHULARIA,  in  botany,  figwort,  carving  witli  instruments  of  the  above  de- 

a  genus  of  the  Didynamia  Angiospermia  scriptionin  the  figures  of  the  South  sea  idols, 

class  and  order.    Natural  order  of  Perso-  The  least  enlightened  nations  possess  in* 

natm,     Scrophularise,  Jossieu.     Essential  dividuals  of  superior  observation,  vrho  see 

character :  calix  five-cleft ;  corolla  subglo-  the  defects  of  their  neighbours,  and  by  in* 

bular,  resupine ;  capsule  two  ceiled.  There  struction  or  ridicule  produce  an  attempt  at 

are  twenty-two  species.  reformation :   this  has  evidently  been  tha 

SCROTUM.    See  Anatomy.  case  amongst  the  Egyptians  and  Greeks, 

SCROWLS,  or  Scrolls,   in  architec-  who  of  all  the  people  of  antiquity  made 

tare,  the  same  with  volutes.  the  earliest  and  greatest  progress  in  the  art 

SCRUPLE,  a  weight  equal  to  the  third  of  sculpture.  If  the  former  commenced  their 

part  of  a  dram,  or  to  twenty  grains.  Among  imitation  of  nature  in  wood,  it  is  probable 

goldsmiths  it  is  equal  to  twenty-four  grains.  they  soon  discovered  that  it  was  incapable 

^  SCUDDING,  in  naval  afiairs,   is  the  of  a  durability  commensurate  with   their 

movement  by  which  a  ship  is  carried  preci-  wishes,  they  therefore  adopted  a  close  grain* 

pitately  before  a  tempest,  and  is  either  per-  ed  and  beautiful  granite,  which  not  only  re* 

formed  with  a  sail  extended  on  her  fore-  quired  tools  of  iron,  but  those  of  the  moat 

mast ;  or,  if  the  storm  is  excessive,  without  perfectly  tempered  steel,  to  cut  it ;  and  with 

any  bail,  which  is  then  called  scudding  un-  such  they  have  left  us  at  this  very  dist^t 

der  bare  poles.    In  sloops  and  schooners,  time  vast  numbers  of  excavated  figures,  aa 

and  other  small  vessels,  the  sail  employed  complete  and  as  little  injured  as  if  executed 

for  this  purpose  is  called  the  square-sail,  within  our  own  memory. 

In  larger  ships  it  is  the  fore-sail.  In  examining  the  various  sculptures  of 

SCULPTURE.    It  is  beyond  human  re-  the  Egyptians,  we  find  that  a  general  cha^ 

search  to  ascertain  when  this  art  was  first  racter  prevails  throughout  their  outlines, 

practised,  and  by  what  nation.    We  may,  which  demonstrate  that  the  sculptors  were 

however,  safely  conjecture  that  it  was  al-  natives  of  Egypt,  and  that   they  rigidly 

most  one  of  tlie  original  propensities  of  copied  the  expression  and  character  of  their 

man,  and  may  be  said  to  have  been  bom  countrymen.   Had  the  persons  employed  in 

with  him  in  every  climate.  Thn  will  still  ap-  decorating  the  numerous  magnificent  works, 

pear  in  the  ardent  and  irresistible  imphise  of  the  ruins  of  which  still  surprise  the  spectator, 

youth  to  make  representations  of  objects  been  invited  from  other  coun tries,  a  variatioo 

in  wood,  and  the  attempts  of  savages  to  of  style  in  the  dravring  would  have  been 

embody  their  conceptions  of  their  idols.  If  a  readily  discovered.    The  circumstance  of 

command  from  the  Author  of  our  being  their  figures,  both  male  and  female,  strongly 

was  necessary  to  prevent  the  ancient  Israel-  resembling  each  other  in  every  instance, 

ites  from  making  graven  images,  it  may  be  proves  that  this  people  were  not  deficient 

naturally  inferred  that  the  inhabitanti  of  the  in  genius;  and  their  spirited  imitations  of 

rest  of  the  earth  possessed  similar  propen-  animals  adds  to  our  conviction,  that  had 

sities.    The  descriptions  of  the  scriptures  nature  been  more  kind  to  the  Egyptian  in 

demonstrate  that  the  art  had  been  brought  their  forms  and  features,  their  sculptors  were 

to  great  perfectioii  ac  the  period  of  wfaich  fnlly  competent  to  give  ao  accurate  repre* 
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9entition  of  penonal  gnce.    Their  limited  ''  I  bad  only  time  to  Tiew   the  sphim;, 

and  absciFd  ideas  of  religion  were  a  decided  which  deserves  to  be  drawn  with  a  more 

bar  to  improTement,  and  led  them  to  debase  scnipolous  attention  than  has  ever  yet  been 

rather  than  improve  the  human  form ;  hence  bestowed  npon  it.    lliongh  its  proportions 

we  sometimes  find  the  heads  of  animals  at-  aie  colossal,  the  outline  is  pure  and  graceful ; 

tacfaed  to  the  bodies  of  men,  and  the  ridicu-  the  expression  of  the  head  is  mild,  gracions, 

loos  imputed  acts  of  their  idols  are  repre*  and  tranquil;  the  character  is  African;  but 

sented  in  strange  unnatural  positions,  and  the  mouth,  the  lips  of  which  are  thick,  haa 

those  frequently  repeated ;  hence  the  idea  a  softness  and  delicacy  of  execution  truly 

of  grouping   their  figures  was   decidedly  adnnrable ;  it  seems  real  life  and  flesh.  Art. 

banished,  except  in  a  few  cases,  when  the  must  have  been  at  a  high  pitch  when  this 

same  outline  occurs  to  the  depth  of  four  monument  was  executed ;  for,  if  the  head  , 

and  Aire  persons,  each  performing  the  same  wants  what  is  called  style,  that  is  to  say, 

act,  with  the  uniformity  of  a  set  of  recruits,  the  straight  and  bold  lines  which  give  ex« 

under  the  care  of  a  drilling  seijeant  pression  to  the  figures  under  which  the 

The  errors  of  the  Egyptians  on  this  head  Greeks  have  designated  their  deities,  yet 
cannot  be  more  forcibly  illustrated  than  by  sufficient  justice  has  been  rendered  to  the 
mentioning  their  manner  of  expressing  a  fine  simplicity  and  character  of  nature 
genera]  punishment ;  a  gigantic  figure  wields  which  is  displayed  in  this  figure.*' 
a  weapon  with  one  hand,  and  with  the  other  These  observations  corroborate  what  we 
grasps  the  hair  of  a  group  of  kneeling  have  already  advanced  of  the  capability  of 
figures,  placed  in  a  circle,  with  three  ranges  the  Egyptians  to  execute  had  their  concep-, 
of  heads  appearing  above  each  other,  the  tions  been  eqnally  correct ;  but  as  those 
hands,  knees,  bodies,  and  profiles  exactly  were  limited,  their  genius  for  excellent 
parallel.  A  second  mistake  in  their  sculpture  sculpture  can  only  be  collected  from  de- 
was  the  disproportion  of  their  figures  to  the  tached  objects,  where  a  ray  fiMB  accidently  . 
object  decorated  with  them,  as  it  frequently  emanated,  and  meeting  with  apathy  from 
happens  that  the  same  building  contains  hie-  the  public,  perhaps  another  has  never  been 
roglyphics  not  three  inches  in  length,  which  e](cited  in  the  mind  of  the  artist;  hence  it  is 
in  another  part  of  the  structure  are  extend-  that  we  must  look  for  elegance  in  their  re* 
ed  to  several  feet ;  indeed,  all  their  produo-  presentations  of  animals,  foliage,  and  flowers, 
tions  in  this  art  were  a  compound  of  little-  which  being  admired  by  all,  and  not  sub- 
nets and  vastness.  Thus  the  temple  of  Apol-  ject  to  the  changes  and  varieties  exhibited 
linopolisMagna,at£tfu,  has  its  side  covered  iU'the  human  frame  and  countenance,  are 
with  figures  half  the  height  of  the  building,  more  readily  copied.  In  this  port  of  our 
and  the  front  with  others  not  a  sixth  part  pursuit  we  are  agam  assisted  by  Denon, 
of  their  size.  who  has  presented  us  with  many  traces  of 

Very  few  of  the  detached  figures  or  sta-  simplidty  in  the  capitals  of  their  piUars, 

tnes  sculptured  by  the  Egyptians  deserve  some  of  which  are  of  about  the  same  degree 

notice,  otherwise  than  as  objects  of  curio-  of  excellence  with  the  best  specimens  of 

sity  ;    indeed  to  examine  them   critically  Saxon  sculpture,  and  in  some  cases  strongly 

would  be  mere  waste  of  time^  as  they  are  rentind  us  of  the  works  of  that  people ;  and 

too  frequently  wilfiiUy  distorted  to  suit  my-  it  may  be  worthy  of  observation,  that  the 

thological  conceptions  :  it  is  therefore  im-  shape  of  the  Egyptian  capital  differs  ^eiy 

possible  to  select  a  subject  deserving  of  little  from  tho^  invented  by  the  Greeks: 

examination^  by  which  to  judge  of  their  one  m  particular  might  be  supposed  to  be 

skill  in  delineating  the  swells  of  the  mus-  the  work  of  the  latter,  as  it  is  surrounded 

cles  in  various  positions.    Denon  has  given  by  a  range  of  beautiful  full-grown  leaves  of 

several  valuable  specimens  of  their  remains,  the  palm,  disposed  as  the  acanthus  leaf  after-, 

amongst  which  are  a  species  of  caryatides,  wards  vras ;  another  formed  of  acollection  of 

or  naked  figures,  standing  erect  vrith  their  palm  stalks,  before  the  branches  and  leaves 

arms  crossed  on  their  breasts :  these,  how-  are  fully  developed,  shows  that  a  very  little 

ever,  are  very  little  calculated  to  raise  our  taste,  added  to  the  disposition,  would  have 

opinion  of  the  merit  of  the  artists  who  raised  the  reputation  of  Egyptian  sculpture 

made  them ;  and,  indeed,  the  only  instances  to  a  level  with  that  of  their  more  polished 

we  recollect  of  correctness  and  propriety,  imitators,  as  there  can  be  no  doubt  that 

are  the  sphinx,  and  the  enormous  clenched  they  have  afforded  hints  to  the  Greeks, 

band,  bow  in  the  British  Museum.    Of  the  The  frieze  of  the  great  temple  at  Tentyra, 

lonner,  Denon  speaks   with  enthusiasm :  also  shows  Chat  the  ideas  of  the  Egyptians,. 
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^rtien  confined  to  objects  intended  merely  tnatc  the  memory  of  great  men,  and  to 

for  ornament,  approached  very  near  perfec-  honour  their  gods  with  tlieir  representations' 

tion;  in  this  instance,  the  sculptnres  of  the  as  votives  to  the  nnmerous  temples,  made 

wings  of  birds,  varioa^tly  and  tastefully  dis-  liberal  remuneration,  and  it  is  to  be  hoped 

posed,  deserve  the  approbation  of  the  en-  eipial  to  the  merit  of  the  work, 

fightened  obserrer.  The  Romans  were  folly  sensible  of  the 

We  most  now  turn  our  attention  to  the  superior  excellence  of  the  Greeks  in  scnlp- 
acknowledged  masters  of  the  sublime  art  tnre,  and  although  we  cannot  approve  of 
of  sculpture,  the  ancient  Greeks,  to  whom  their  motives  m  plundering  them  of  their 
every  nation  of  the  earth  still  pays  willing  best  works,  yet  we  involuntaiily  feel  satis- 
homage,  and  from  whose  matchless  works  iied  that  it  is  through  their  rapacity  that 
each  sculptor  is  happy  to  concentrate  and  we  now  possess  those  fascinating  models 
improve  his  observations  on  the  human  for  imitation,  which  has  formed  the  taste  of 
figure,  presented  by  them  to  his  contempla-  the  Italian  sculptors,  and  excited  that  emo- 
tion in  its  most  graceful  perfection.  Such,  lation  which  enabled  artists  to  ronze  the 
indeed,  has  been  the  excellence  and  cor-  public  mind  to  a  state  of  enthusiasm  suffi- 
rectness  of  their  imitations  of  nature,  and  ciently  powerful  to  crowd  churches  and 
the  retiued  elegance  of  their  taste,  that  many  pakiccs  with  mementos  of  the  great  and 
ages  have  elapsed,  not  one  of  which  have  af-  the  good.  Besides  this  superior  brandi  of 
forded  a  smgle  instance  of  improvement,  the  art,  we  are  not  less  indebted  to  the 
even  in  the  disposition  of  their  scrolls,  or  ancient  Grecians  for  the  invention  and  dis- 
other  fanciful  ornaments.  tribution  of  the  most  retincd  taste  in  the  in- 

Aj  modeUing  figures  in  earth  has  been  a  ferior  parts  of  sculpture :  imder  this  head 
practice  for  ages,  previous  to  their  sculpture  we  need  only  remind  the  reader  of  the 
in  stone,  it  may  be  supposed  that  this  was  grand  conceptions  distributed  from  the  base 
the  original  method  of  making  isolated  re-  to  the  s?immit  of  Grecian  buildings,  in  relief 
semblances  of  men ;  indeed,  the  facility  with  of  various  rich  ornaments, 
which  alterations  and  improvements  might  It  appears  almost  superfluous  to  mention 
be  accompUshed,  seems  to  point  out  the  the  Laocooh,  the  Venus  di  Medicis,  the 
propriety  of  nsuig  that  material  before  the  Apollo  Belvidere,  the  Meleager,  the  Anti- 
art  of  cutting  stone  was  Invented.  CaHs-  nous,  the  Niobe,  Sec,  &c.  of  the  Grecian 
thenes,  who  was  an  Athenian,  made  a  num-  school,  as  efforts  never  to  be  exceeded,  or 
ber  of  models,  with  which  he  adorned  his  perhaps  equalled.  How  does  this  fact  ex* 
residence ;  but  it  is  of  the  8cnlptor,and  not  alt  the  cluracter  of  the  people  thus  fii- 
the  modeller,  that  we  are  to  treat  at  pre-  voured,  and  how  does  it  humble  the  pride 
sent.  Of  the  latter,  we  might  mention  a  very  of  the  modems !  And  yet  the  knowledge  of 
considerable  number,  whose  names  have  infinite  superiority  attached  to  them  should 
reached  ns  with  their  worksj  were  they  not  depress  the  efforts  of  the  student,  but 
necessary, and  yet  compared  vrith  the  statnes  rather  rouzc  him  to  increa5ed  exertion ;  aff 
distributed  m  every  part  of  Europe,  tiiey  all  events  recollecting;,  tlrat  Phidias,  Praxi- 
are  a  very  inconsiderable  portion  of  the  telles,  Agesander,  Polydore,  and  Athene- 
eminent  men  who  have  flourished  in  the  dorus  studied  models  far  beyond  the  reach 
different  states  of  Greece.  When  we  con-  of  perfert  imitation,  -even  the  animated  hn- 
template  the  beautiful  specimens  of  their  man  form. 

consummate  art,  we  are  at  a  loss  which  most  Our  limits  will  not  permit  us  to  enhirge, 
to  admire,  the  softness  and  delicacy  given  to  or  enter  unto  an  inquiry  as  to  the  compa- 
the  marble,  or  the  exquisite  skill  demon-  rative  merits  of  the  different  modern  schools 
strated  in  every  feature  and  muf  cle,  which  of  Europe,  of  which  Italy  bears  away  the 
could  only  have  been  acquired  by  the  most  unrivalled  palm  tlirou^  several  concurrent 
attentive  observation  of  living  subjects  circumstances,  and  of  tliose  it  is  imme- 
placed  in  each  natural  and  easy  attitude,  diatcly  obvious,  that  piety  and  superstition 
Had  not  the  people  generally  admired  and  are  the  principal ;  tlie  legends  of  their 
respected  the  arts,  so  great  a  degrees  of  per-  saints  produce  an  incredible  variety  for 
fectioo  would  never  have  been  attained,  illustrating  the  violent  emotions  of  the  soul 
for  tlte  operation  of  producing  a  fine  flgure  in  ardent  devotion  and  the  pansrs  of  mar- 
requires  a  mind  at  ease,  and  tlie  means  of  tyrdon,  and  it  cannot  be  disputed,  that 
subsistence  beyond  the  mere  vrants  of  the  they  have  in  many  instances  very  nearly 
day ;  it  is  therefore  extremely  probable  that  approached  the  expression  and  excellence 
these  who  employed  statuaries  to  perpe-  of  thdr  masters;  of  those  Michael  Angeto 
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Bu«Daroti  Las  been  hommred  by  his  c6aii- 
Uymen  with  the  title  of  divine,  nor  was 
fiernini  much  less  deserving  of  this  honour. 

Tlie  French,  although  favoured  with  a 
climate  little  uifcrior  to  that  of  Italy,  and 
situated  upon  its  borders,  have  less  distin- 
guished themselves  in  sculpture  than  might 
have  been  expected,  but  tlic  national  cha- 
meter  is  too  volatile  for  the  productions  of 
tedious  and  incessant  exertion,  absolutely 
necessary  in  the  sculptor ;  hence  it  is  that 
very  few  French  names  arc  celebrated  as 
•tatuaries.  It  would,  however,  be  unjust  not 
to  mention  Roubiliac,  who  honoured  Eng- 
land witli  his  works,  "which  deserve  every 
praise  for  just  conception,  and  perhaps 
tlierc  is  no  modem  instance  of  more  beau- 
tiful contrast  tlian  in  his  monument  to  the 
memory  of  Lady  Nightingale  in  Westmin- 
ster  Abbey,  on  which  the  lifeless  figiu^  of 
the  dying  lady,  and  the  eager  and  terrified 
husband,  have  and  ever  will  be  greatly  ad- 
mired. The  skeleton  wrapped  in  sepul- 
chral drapery,  aiming  a  dart  at  the  breast 
of  the  female,  needs  no  other  encomium 
than  that  of  the  celebrated  anatomist  John 
Hunter,  who  pronounced  it  a  most  perfect 
repicsentatton.  Francois  Girardon  should 
also  be  mentioned  as  doing  honour  to  the 
French  nation  by  his  numerous  works,  and 
by  none  more  tfian  hb  tomb  of  Cardinal 
Richlicii,  originally  placed  in  the  college  of 
the  Sorbonne  at  Paris. 

The  Germans  and  Dutch  have  distin- 
guished themselves  greatly  in  painting,  but 
takhig  the  subject  in  an  eniai^ged  point  of 
view,  they  have  done  next  to  nothing  in 
tculpture ;  neither  has  the  Spanish  nation 
any  very  strong  claim  to  distinction  on  this 
bead.  The  scalpture  of  Great  Britain  ia 
ahnost  entirely  confined  to  the  interiors  and 
exteriors  of  churches,  and  the  statues  which 
adorn  them,  are  all,  without  exception,  an- 
cient ;  when  tiie  reUgion  of  our  ancestors 
was  the  same  as  that  of  the  greatest  part  of 
the  continent  of  Eorope,  they  gave  large 
turns  for  the  production  of  shrines  and  saints 
without  number,  but  they  seem  to  liave  had 
tio  idea  of  encouraging  the  noblest  part 
of  the  art,  by  selecting  men  of  superior  ge- 
nius, and  emplo3riug  them  on  groups  or 
amgle  figures  in  white  marble,  the  only  sub- 
stance calculated  to  give  due  eft'ect  to 'the 
skiU  of  the  statuary ;  this  parsimonious  con- 
duct, and  probably  very  indifferent  re- 
wards, was  tlie  cause  that  all  our  old  sta- 
tues are  made  of  coarse  and  perisluible 
stone,  and  that  tliey  are  in  tnith  Uttle  bet- 
ter thni  copies  of  taoli  other,  which  dream- 


stance  may  be  partly  accounted  for;  he$idHfp 
by  the  situations  they  occupied  on  the  walls 
of  sacred  edifices,  and  their  being  invariably 
placed  in  niches,  and  those  in  the  pointed 
^tyle  of  artichectore,  whence  it  became  a 
matter  of  necessity  to  introduce  but  one 
figure,  and  that  in  an  upright  position ;  yet 
under  all  these  disadvantages,  a  competent 
judge  may  discover  in  tlie  majority  of  the 
works  of  our  ancient  sculptors  a  freedom  . 
and  correctness  that  would,  with  due  en- 
couragement, have  produced  works  little^ 
if  at  all,  mfcrior  to  those  of  the  Italiao 
school.  If  we  examine  the  turns  or  lines  of 
the  faces  of  the  kings  and  saints,  scattered 
over  tlie  surfaces  of  our  cathedrals  and  soma  * 
parish  churches,  it  will  be  found  that  the 
artists  who  made  them  were  capable  of 
expressing  dignity  and  piety,  and  their  dra« 
pery  is  generally  correspondent  to  the  posi- 
tion of  the  hmbs,  and  in  large  graceful  folds. 
The  admirer  of  tliis  art  cannot  fail  of  being 
highly  gratified  by  tracing  tlie  progress  of 
Engiisli  sculpture  in  that  vast  field  for  ob* 
servation,  Westminster  Abbey;  where,  in 
the  cloisters,  they  vrill  find  the  rude  figures 
of  abbots  coeval  with  the  time  of  William 
of  Normandy,  from  which  period  down  to 
the  present  moment  there  is  almost  an  an- 
nual succession  of  figures  ornamental  and  - 
monimiental. 

The  Abbey  having  been  partly  rebuilt  by 
Henry  III.  the  structure  was  continued  as 
the  abbots  could  obtain  the  means,  conse- 
quently there  is  an  actual  gradation  in  the 
excellence  of  the  sculpture  down  to  the 
reign  of  Heniy  VH.  The  latter  monarch 
determined  to  excel  all  hb  predecessors^ 
and  hb  chapel,  or  burial-place,  is  one  bhuee 
of  rich  decoration  hi  every  possible  direo« 
tion.  Having  thus  directed  the  attention 
of  die  reader  to  the  place  where  a  perfect 
knowledge  of  thb  subject  may  be  obtained^  * 
vire  shall  proceed  to  notice  another  branch 
of  the  art,  which  has  been  continued  in 
Great  Britain  from  the  time  of  the  refor- 
mation, at  which  period  sculpture  received 
its  fiat  as  far  as  relates  to  the  use  of  it  for 
pious  purposes.  We  know  but  little  of  the 
statues  which  were  placed  about  the  altars 
and  shrines  of  old  times  in  this  country, 
as  tliey  were  destroyed  without  mercy,  but 
vast  number8.of  tombs  remain  uninjured  in- 
every  county ;  in  speaking  of  those,,  we  must 
premise  that  very  little  opportunity  was 
given  the  artbt  to  expand  aud  improve  hb 
ideas,  as  a  slavish  custom  prevailed  of  plac- 
'  ing  all  the  statues  on  them  in  a  posture,  of  all 
others^  the  most  rigidand  uDgraceful,  which 
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was  on  their  btcks,  and  with  the  hands 
joined  in  prayer :  under  this  obvious  disad- 
vantage our  andent  sculptors  contrived  to 
make  many  excellent  and  interesting  figures 
in  beautiful  transparent  alabaster,  although 
almost  all  the  males  are  represented  in  ar- 
mour. As  the  effigies  of  persons  were  fre- 
quently accompanied  by  that  of  their  con- 
sort, more  scope  for  genius  and  variety  pre- 
vailed in  the  bitter,  and  consequently  we 
find  females  in  the  habits  of  their  times, 
and  represented  in  the  rich  ornaments  of 
the  sex,  and  making  doe  allowance  for  the 
stifiness  of  their  cumbent  position,  the  dra- 
pery is  frequently  pkced  in  true  and  well 
conceived  folds ;  as  to  expiiession  in  the 
features  beyond  a  mere  state  of  quiet,  as  it 
would  'not  have  been  proper,  it  is  not  to 
be  discovered  in  any  instance.  Some  of 
thq  tombs  under  consideration  are  divided 
mto  compartments,  in  each  of  which  small 
has  relieft  are  introduced  of  the  children 
of  tlie  deceased,  or  monks  or  nuns  telling 
their  beads;  these  are  frequently  well  exe- 
cuted, and  so  farso  as  to  make  us  wish  the 
artist  had  been  indulged  to  the  full  extent 
of  his  abilities. 

It  appears,  upon  an  attentive  compari- 
son, that  the  figures,  executed  between  the 
reigns  of  Henry  III.  and  Henry  VIL  are 
infinitely  superior  to  those  placed  on  tombs 
during  and  after  the  time  of  Henry  VIII.  as 
io  his,  and  the  two  pr4c^ding  reigns,  the 
effigies  were  generally  exhibited  either 
kneelmg  at  prayer,  or  cumbent,  in  a  most 
miserable  taste  indeed,  which  was  made 
still  more  disguiting  by  the  custom  of  paint- 
ing and  gilding  the  drapery.  In  the  period 
of  the  mterregnum,  nothing  was  done  in  the 
art  of  sculpture,  as,  unfortunately,  the  era 
alluded  to  completed  the  destruction  begun 
at  the  reformation,  by  the  application  of  a 
bUnd  principle  of  dislike,  which  prevented 
•the  preservation  of  the  statues  of  saints,  not 
as  objects  to  excite  devotion,  but  as  the 
only  mementos  that  existed  that  the  art 
had  ever  been  encouraged  in  Engfamd. 

As  might  have  been  anticipated,  sculp- 
ture sunk  into  a  state  of  total  neglect,  if 
not  of  contempt;  but,  after  the  restoration, 
the  ancient  habits  of  the  people  recurring, 
statues  of  the  dethroned  king,  and  of  his  son 
and  successor,  were  erected  in  every  di- 
rection, and  in  some  instances  they  are 
tolerable  figures;  but  the  monumental  of 
the  same  date  are  wretched  indeed,*as  they 
are  clad  in  Roman  armour,  and  their  heads 
and  shoulders  sustain  enormous  wigs.  En- 
conragcmcnt  increasing,  the  art  began  to 
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rouze  from  its  torpid  state,  and  at  leogfb 
Gibber  flourished,  to  whom  we  are  indebted 
for  many  very  excellent  statues,  and  some 
rich  embellishments  at  St  Paul's  cathedraL 
Without  invidiously  mentioning  names  and 
making  comparisons,  it  would  be  impossil>le 
to  enter  more  fully  into  the  progress  of  sciilp« 
ture  ftince  the  date  just  mentioned ;  we  shall 
therefore  merely  say,  that  numero^  prooft 
exist  that  the  modem  English  possess  a  ge- 
niuji  for  sculpture  equal  to  tlie  inhabitants 
of  aoy  nation,  but  unfortunately  it  seems  to 
be  nearly  confined  to  the  execution  of  mo- 
numents, on  which  a  routine  of  genii,  an- 
cient gods  and  goddesses,  and  virtues,  are 
constantly  introduceij,  to  the  total  extinc- 
tion of  taste,  as  they  must  each  possess  their 
attributes  to  point  out  their  names. 

Little  need  be  said  of  the  mechanical 
part  of  this  art,  as  various  cliissels,  a  mallet, 
compasses,  and  materials  for  polishing  mar-  ' 
ble,  are  all  that  is  required ;  the  essential  ia 
seated  in  the  mind,  and  as  Roubiliac  used 
to  say,  '*  the  figure  i$  in  the  substance  of  the 
marble,  I  only  extricate  it  from  the  enclo- 
sure, or  pick  it  out.** 

SCUTAGE,  was  anciently  a  tax  imposed 
on  such  as  held  lands,  &c.  by  knight's  ser- 
vice, towards  furnishing  the  King's  army  : 
hence  scutagio  habendo  was  a  writ  that 
lay  for  the  king,  or  other  lord,  against  te- 
nants holding  by  knightfs  service,  to  serve 
in  person,  or  send  a  sufficient  man  in  their 
room,  or  pay  a  certain  sum,  &c. 

SCUTELLARIA,  in  botany,  $kuU-eap,  a 
genus  of  the  Didynamia  Gymnospermia 
class  and  order.  Natural  order  oH  Vertidl- 
latte.  Labiatae,  Jussieu.  Essential  charac- 
ter :  calyx  with  an  entire  mouth,  after  flow- 
ering closed  by  a  lid.  There  are  sixteen 
species;  these  are  all  perennial  plants^ 
chiefly  herbaceous,  i»ith  square  stalks,  and 
opposite  leaves  ;  the  flowers  are  either  soli- 
tary, axillary,  and  naked,  or  else  in  termi- 
nating bracted  spikes,  with  one  bracte,  or 
floral  leaf  to  each  flower ;  they  are  chiefly 
natives  of  the  South  of  Europe. 

SCUTTLEIS,  in  a  ship,  square  holes  cut 
in  the  deck,  big  enough  to  let  in  the  body 
of  a  man,  serving  to  let  people  down  into 
any  room  below  upon  occasion,  or  from 
one  deck  to  another.  They  are  generally 
before  the  main-mast,  before  the  kniglit  io 
the  forecastle ;  in  the  gun-room,  to  go  down 
to  the  stem-sheets ;  in  the  round-house,  to 
go  down  into  the  captain's  cabin,  when 
forced  by  the  enemy  in  a  fight  alol>.  There 
are  also  some  smaller  scnttles,  which  have 
gratings  over  them :  and  all  of  them  have. 


tOVen,  that  people  may  not  fall  down 
tkroDfh  them  in  tlie  nigtit.  Seattle  is  also 
a  name  t^ytt^n  to  those  little  windows  and 
loni;  boles  which  are  cut  out  in  cabios^  ^to 
let  in  liffbt. 

SCYLLiEA,  in  natiural  history,  a  genua 
of  the  Vennes  MoUmca  class  and  order. 
Body  compressed,  and  fi^ooved  along  the 
back  ;  month  consists  of  a  terminal  tooth- 
less aperture ;  tentacula,  or  arms,  three  on 
each  side,  and  placed  beneath.  Two  spe- 
cies are  noticed,  viz.  the  Pelagica  and  Gom- 
phodensis. 

SCYl'HROPS,  the  Channel-bittym  natnral 
history ;  a  genus  of  birds  of  the  order  Picae. 
Generic  character :  the  bill  large,  convex* 
cultrated,  furrowed  at  the  sides,  hooked  at 
the  tip  ;  nostrils  round,  naked  at  the  base 
of  the  bill ;  tongue  cartilagioous,  split  at 
the  point ;  toes  two  before,  and  two  be- 
hind ;  tail  of  ton  feathers.  Of  this  genus 
only  one  species  is  known.  This  is  an  in- 
habitant of  New  South  Wales,  and  is  gene- 
rally designated  as  the  New  South  Wales 
Channel- bird.  Its  xize  is  that  of  a  crow; 
but  its  length  is  considerably  greater,  mea- 
suring two  feet  seven  inches.  It  is  seldom 
seen,  excepting  in  the  morning  and  even- 
ing, generally  in  pairs,  sometimes  in  very 
small  tlocks ;  its  noise  resembles  tlie  scream* 
ing  soimd  of  alarm  ottered  by  poultry  in 
danger.  It  is  migratory,  and  supposed  to 
feed  on  th«  seeds  of  trees,  on  fruits,  and  the 
exuviae  of  beetles.  The  tail  is  sometimes 
onfolded  like  a  fan,  both  during  the  flight 
and  sitting  of  the  bird,  and  gives  it  an  in- 
teresting and  dignified  appearance.  It  ap- 
pears not  to  be  easily  tameabia ;  but  ot  tlie 
nature,  manners,  and  habits  of  this  bird, 
little  is  at  present  ascertained. 

SEA,  is  frequently  used  for  that  vast 
tract  of  water  encompas^ng  the  whole 
earth ;  but  is  more  prpperly  a  part  or  divi- 
sion of  these  waters,  and  is  better  defined  a 
lesser  assemblage  of  water,  which  lies  before, 
and  washeth  the  coasts  of,  some  particular 
countries,  from  whence'  it  is  generally  de- 
nominated, as  the  Irish  Sea,  the  Mediter- 
nmean  Sea,  the  Arabian  Sea,  &c. 

What  proportion  the  superficies  of  the 
sea  bears  to  that  of  the  land,  is  not  pre- 
cisely known,  though  it  is  said  to  be  some- 
what more  than  two-thirds.  As  the  waters 
of  the  earth  must  necessarily  rise  to  the 
surface  thereof,  as  being  specifically  lighter 
than  the  earth,  it  was  nece5sary  there 
should  be  large  cavities  therein,  for  recep- 
tacles to  contain  them,  otherwise  they 
wonid  have  overspread  all  the  snperficieA 
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of  the  earth,  and  so  have  rendered  it  utterly 
4ininliabitable  for  terrestrial  animals;  for 
the  centre  of  the  earth  being  the  common 
centre  of  gravity^  and  the  nature  of  fluida 
being  such,  tliat  they -equally  yield  to  equal 
powers ;  and  the  power  of  attraction  being 
every  where  eqi^l  at  equal  distances  from 
the  centre,  it  follows,  that  the  superficial 
parts  of  the  vrater  will  every  where  con- 
form themselves  to  an  equidistant  situation 
from  the  centre,  and,  consequently,  will 
form  the  surface  of  a  sphere,  so  far  as  they 
extend.  Hence,  that  tlie  sea  seems  higher 
than  the  earth  or  land,  resnlts  fi-om1the  fal- 
Ucy  of  vision,  whereby  all  objects,  and  the 
parts  of  land  as  well  as  sea,  the  further 
they  are  off  from  us,  the  higher  they  ap- 
pear ;  tlie  reason  of  all  whioh  is  plain  from 
optics  ;  for  it  is  well  known,  that  the  denser 
any  medium  is,  through  which  we  behold 
ol^ects,  the  greater  is  the  refraction ;  or  the 
more  their  images  appear  above  the  hori- 
zontal level;  ako'the  greater  quantity  of 
the  medium  tlie  rays  pass  through,  the  more 
will  tliey  be  bent  from  their  first  direction ; 
on  both  these  accounts,  the  appearances  of 
tilings  remote,  and  on  the  sea,  will  be  some- 
what above  tlie  horizon,  and  the  more  so 
as  tliey  are  the  more  remote. 

With  regard  to  the  depth  or  profimdity 
of  the  sea,  Varenius  affirms,  that  it  is  in 
some  places  unfathomable,  and  in  other 
places  very  various,  being  in  certain  places 
•hy  h  itsk*  h'fiy  2t%,  ^  English  miles,  in  other 
places  deeper,  and  much  less  in  bays  tiian 
in  oceans.    In  general,  the  depths  of  tlie 
sea  bear  a  great  analogy  to  tJie  height  ot 
mountains  on  the  land,  so  far  as  is  hitherto 
discovered  :  and  it  is  a  general  rule  among 
sailors,  and  is  found  to  hold  true  in  many 
instances,  that  tlie  more  the  shores  of  any 
p^ce  are  steep  and  high,  forming  perpendi- 
cular clifis, .  the  deeper  the  sea  is  below| 
and  that,  on  the  contrary,  level  shores  de- 
note shallow  seas.    Thus  the  deepest  part 
of  the  Mediterranean  is  generally  allowed 
to  be  under  tlie  height  of  Malta.    And  the 
observation  of  tlie  strata  of  earth  and  other 
fossils,  on  and  near  the  shores,  may  serve  to 
form  a  good  judgment  as  to  tlie  materials 
to  be  found  in  its  bottom.    For  the  veins  of 
salt  and  of  bitumen  doubtless  run  on  the 
same,  and  in  the  same  order,  as  we  see 
them  at  land  ;  .and  the  strata  of  rocks  that 
serve  to  support  the  earth  of  hills  and  ele- 
vated places  on  shore,  serve  also,  in  the  same 
continued  chain,  to  support  the  immense 
quantity  of  water  in  the  bason  of  the  sea.    * 
The  coral  fisheries  have  given  occasion 
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to  observe  tliat  there  are  many,  and  those  ceons  and  testaceoos  bodies,  and  beds  oT 

very  larp;e  caverns  or  hollows  in  the  bottom  polypes  of  different  kinds,  coninsedly  blend« 

of  the  sea,  especially  where  it  is  rocky ;  and  ed  vrith  earth,  sand,  and  gravel ;  the  differ- 

that  the  like  caverns  are  sometimes  found  ent  marine  bodies  which  form  this  cmaty 

in  the  perpendicular  rocks  which  form  the  are  found  at  the  depth  of  a  foot  or  more, 

steep  sides  of  those  fisheries.    These  ca-  entirely  petrified  and  redaced  into  marble ; 

Terns  are  often  of  great  depth,  as  well  as  these,  he  supposes,  are  naturally  placed  nn- 

extent,  and  have  sometimes  vride  months,  der  the  sea  when  it  covers  them,  and  not 

and  sometimes  only  narrow  entrances  into  by  means  of  volcanos  and  earthquakes,  as 

large  and  spacious  hollows.  some  have  conjectured.    On  this  account 

llie  bottom  of  the  sea  is  covered  with  a  he  imagines,  that  the  bottom  of  the  sea  is 
variety  of  matters,  such  as  could  not  be  constantly  rising  higher  and  higher,  with 
imagined  by  any  but  those  who  have  exam-  which  other  obvious  causes  of  increase  con- 
ined  into  it,  especially  in  deep  water,  where  cur ;  and  from  this  rising  of  the  bottom  of 
the  surface  only  is  disturbed  by  tides  and  the  sea,  that  of  its  level  or  surface  naturally, 
storms,  the  lower  part,  and  consequently  results;  in  proof  of  vrhicli,  th»  writer  re- 
its  bed  at  the  bottom,  remaming  for  ages,  cites  a  great  number  of  facts, 
perhaps,  undisturbed.  Tlie  soundings,  when  M.  Dassie  has  been  at  great  pains  to 
the  plummet  first  touches  the  ground,  on  prove,  that  the  sea  has  a  general  motion,  io- 
approaching  the  shores,  give  some  idea  of  dependently  of  winds  and  tides,  and  of  mora 
this.  The  bottom  of  the  plummet  is  hoi-  consequence  in  navigation  than  is  generally 
lowed,  and  in  that  hollow  there  is  pkiced  a  supposed.  He  affirms,  that  this  motion  is 
lump  of  tallow  -,  which,  being  the  part  that  from  east  to  west,  inclining  towards  the 
first  touches  the  ground,  the  soft  nature  or  north,  when  the  sun  has  passed  the  equi* 
the  fat  receives  into  it  some  part  of  those  nOctial  northward,  and  that  during  the  time 
substances  which  it  meets  vrith  at  the  hot-  the  sun  is  in  the  northern  signs ;  bnt  the 
tom :  this  matter,  thus  brought  up,  is  some*  contrary  vray  after  the  son  has  passed  the 
times  pure  sand,  sometimes  a  kind  of  sand  said  equmoctial  southward :  adding,  that 
made  of  the  fragment  of  shells,  beaten  to  a  when  this  general  motion  is  changed,  the 
sort  of  powder,  sometimes  it  is  made  of  a  diurnal  finx  is  changed  also ;  whence  it  hap- 
Uke  powder  of  the  several  sorts  of  corals,  pens,  that  in  several  places  the  tides  come 
and  sometimes  it  is  composed  of  fragments  in,  during  one  part  of  the  year,  and  go  oat 
ofrocks;  but  beside  theseappearaucesyvrhich  during  the  other,  as  on  the  coasts  of  Nor- 
are  natural  enough,  and  are  what  might  vrell  way,  in  the  Indies  at  Goa,  Cochinchnia, 
be  expected,  it  brings  up  substances  which  See,  where,  while  the  sun  is  in  the  summer 
are  of  the  most  beautiful  colours.  signs,  the  sea  runs  to  the  shore ;  and  whea 

Dr.  Donati,  in  an  Italian  work,  contain-  in  the  winter  signs  runs  from  it.    On  the 

ing  an  essay  towards  a  natural  history  of  most  southern  coasts  of  Tonquin  and  China, 

the  Adriatic  Sea,  has  related  many  curious  for  the  six  summer  months,  the  diurnal  coune 

observations  on  this  subject ;  having  care-  runs  from  the  north  with  the  ocean ;  but  the 

fully  examined  the  soil  and  productions  of  sun  having  re-passed  the  line  toward  the 

the  various   countries   that  surround  the  south,  the  course  declines  also  southward. 
Adriatic  Sea,   and  compared  them  vrith        There  are  two  principal  reasons  vrhy  the 

those  which  he  took  up  from  the  bottom  of  sea  does  not  uicrease  by  means  of  rivers, 

the  sea,  he  foond  that  there  is  very  little  dif-  ^c.  faUing  every  where  into  it.    The  first 

ference  between  the  former  and  the  latter,  i^^  because    waters  return  fi-em  the  sea 

At  the  bottom  of  the  water  there  are  moun-  by  subterranean   cavities  and  aqueducts, 

taia«,  pbuns,  vallies  and  caverns,  snnihir  to  through  various  parts  of  the  earth.    Se- 

those  upon  Umd.    The  soil  consists  of  dif-  condly,  because  the  quantity  of  vapours 

erent  strata,  placed  one  upon  another,  and  raised  from  the  sea,  afltl  falling  on  the  land, 

mostly  parallel  and  correspondent  to  those  only  cause  a  circulation,  but  no  increase  of 

of  the  rocks,  islands,  and  neighbouring  con-  water.    It  has  been  found,  by  calculation, 

tinents.    They  contain  stones  of  difi^rent  that  in  a  summer's  day  there  may  be  raised 

sorts,  mmerals,  metals,  various   putrified  in  vapours,  from  the  Mediterranean  Sea, 

bodies,  pumice  stones,  and  Uvas  formed  by  5,280,000,000  tuns  of  water ;  and  yet  this 

▼olcanof.  sea  receiveih  not,  from  all  its  nine  great  ri- 

One  of  the  objecto  which  most  excited  vcm,  above   1,827,000,000  tuns  per  day, 

his  attention,  was  a  crust,  which  he  disco-  which  is  but  a  third  part  of  what  is  cxbaust- 

vered  iioder  the  vrater,  composed  of  cmsti-  ed  in  vapours. 


Tbe  ucenl  of  the  tea-wmler,  for  tbe  for- 
tailion  or'  spriagl,  by  ■  aubleiranean  ciica- 
UliflD  of  iti  waller  lo  tlirir  sourcps,  ha» 
been  a  f{reat  objrctioo  with  many,  against 
the  ijitrni  of  th«ir  bciiia  formed  of  the  >ea  ; 
but  Dr.  Plot  hu  observed,  ttwt  there  <ire 
luny  w>;9  by  irhicli  th«  oater  may  as- 
cend above  ili  onn  Ipvel :  ].  By  Ihe  meaiu 
of  auhterranean  heals.     S.    By  filtration. 

3.  By  (be  mtequal  height  of  se<reral  was. 

4.  By  tb«  distance  of  tbe  centre  of  m^^i- 
lode  from  the  centre  of  Kravity,  in  the  (ei- 
rariueflui  ^lobc :  tlie  mperficiei  uf  the  Pa- 
cific Sea  K  laid  la  be  fiirlhct  from  the  cen- 
tre of  gravity,  tJian  tbe  lop  of  Ihc  liigheit 
hiJI  oe  the  advene  part  of  the  globe.  And, 
i.  By  Die  b<'lp  of  ilornu.  Tbe  lea-watRr 
artiially  ascenda  above  iU  oitn  level,  com- 
ing into  wells  vbote  bottoms  lie  bibber 
than  the  surftce  of  iJie  tea  at  higli-water 

With  ref^  to  tbe  saltneei  of  tlie  tea- 
walcr,  it  hi  very  rationally  judged  to  arise 
{ruin  peat  multiludefi  boUi  of  minei  and 
mouDiiiina  of  salt,  dii|)ened  Uere  and  there 
in  the  deptln  of  Ibe  tea.  Tbe  salt  being 
t»ntini»llr  diliiled  and  diuolved  by  the 
water,  tbe  tea  berontes  impregnated  with 
ill  particle!  tbroii^bont ,  and  for  this  rea- 
MD  (Le  taltne»  of  tbe  sea  can  never  be  di- 
minished.  Ut.  lUley  supposes,  that  it  is 
probable  tbe  greairat  part  of  tbe  seawall, 
and  of  all  salt  lakes,  as  Ihe  Cupian  Sea,  the 
Dead  Sea,  Che  I^ke  of  Mexico,  and  Ihc 
Titicaca,  in  Pern,  is  derived  from  Ihe  wa- 
ter of  the  rivers  wfaicb  tliey  receive;  and 
since  tliis  sort  of  lakes  lias  do  eni  or  ita- 
(jiuge,  but  by  tbe  exhalation  of  vapours  ; 
and  alto  iince  these  vapoHin  are  entirely 
li,  or  devoid  of  tiirii  particles,  it  is  cer- 
.  that  the  saltneiu  of  the  sea  nod  tuch 
lakesmiiit,  from  time  lo  time,  increase,  and 
dien-fure,  tbesaltnessatlbii  tincisgicBter 
I  Bi  any  lime  heretofore.  He  further 
I,  that  if^  by  eiperiments  made  in  dif- 
iit  ages,  we  could  fiad  tbe  different 
'  qoantily  of  salt,  wliicb  tbe  same  qoantily 
«lr  water  (taken  up  in  the  same  plare,  and 
■1  all  other  tbe  same  cirrnnutancci)  would 
■flord,  il  woold  be  easy  fram  thence,  by 
«  of  proportion,  to  tind  tite  age  of  the 
worid  very  Dearly,  nr  llie  tane  wherein  it 
has  been  acquiiinj;  Its  present  Mltiias. 

Tbe  Bishop  of  l^ndaff  i 
■  most  simple  and  easy  mode  of 
■Bg  Ihe  Mllnesa  of  ilic  lea  in  any  latilnde 
we  inteil  il  in  lii*  own  word?. 


means  of  eitimBtingIhe  quantity  of  salt  cos- 
tamed  in  ^ea-water,  I  will  mention  auietbod 
of  doing  it  which  is  bo  easy  and  simple,  that 
every  comiuOD  sailor  may  uadetstuid  and 
priclise  It,  and  wbich,  from  ibe  trials  I 
have  nude  of  it.  seems  to  he  as  exact  a 
method  as  any  that  has  yet  been  thought 
□f  Tidie  a  clean  towel,  or  any  utiiet  piece 
of  cloth,  dry  it  well  in  the  luii,  or  before 
Uic  fire,  then  weigli  it  accurately,  and  note 
down  its  weight ;  dip  it  in  tbe  sea  water, 
and  when  liken  out,  wring  it  a  little  tdl  it 
will  not  drip,  when  hung  up  to  dry  i  wei^ 
it  in  this  wet  state,  iheu  dry  it  either  in  the 
sno,  or  at  the  fire,  and,  when  it  is  perfectly 
dry,  weigh  it  again.  The  excess  o(  tbe 
weight  of  tlie  welted  cloth  above  lU  arigi> 
nal  weight,  is  the  weight  of  tlie  sea-water 
imbibed  by  the  cloth  -,  anil  the  excess  of 
the  weight  of  tlie  clollt  utter  being  dried, 
above  its  original  weight,  is  the  weight  of 
tbe  salt  retained  by  the  cloth ;  and  by  com- 
paring this  weijjht  with  Ibe  weight  of  tbe 
sea-vrateT  imbibed  by  ilie  cloth,  we  obtva 
tlie  proportion  of  salt  contained  in  thatspe- 
cies  of  sea-water. 

"  Wliuever  undertakes  lo  ascertain  the 
quantity  of  salt  contained  in  scavratcr,  ei- 
ther by  Ibis  or  any  other  method,  woidd  do 
well  to  observe  the  state  of  the  weatbec 
preceding  tbe  time  when  the  sea-vatcr  is 
taken  out  of  tbe  sea,  for  Ibe  quantity  of 
salt  contained  in  the  water  near  the  sutlaoa 
may  be  influenced  lioth  by  tbe  aniecedeBt 
moisture  and  tbe  antecedent  beat  of  Ibe  at- 
mospfaere.'' 

Hlielfaer  tbe  sea  is  lalter  or  not  at  dif- 
ferem  depths,  has  ixit  yet  been  properlj 
ascertained ;  bat  that  its  temperature  variea 
considerably  in  proportion  to  tbe  depth,  we 
have  decisive  proof 

"  Witli  reapect  to  tlie  trmpetature,"  say* 
Bishop  Watson,  ''  of  tlie  cea  at  diBercnt 
depths,  it  seems  reaioiwble  enough  lo  sap- 
pose,  that  in  summer  tine  il  will  be  hot- 
ter at  tlie  surlaee  ilun  at  any  connd^rable 
depth  below  il.and  that  in  winter  it  vriu  bo 
colder. 

"  Mr.  Wales  describes  tbe  instrument  he 
mai^e  use  of  for  trying  tbe  temperature  of 
Ihe  Fea  at  different  deptlis,  ui  the  Ibllowinf 
terms :  '  Tbe  apparatus  for  trying  the  sea- 
waler  at  diflvreut  depths  coosiited  of  a 
square  woode*  tube  of  about  eighteea 
inches  long,  and  three  indies  square  eiter- 
nally.  Il  was  lit(ed  wiili  a  valie  at  the 
bollom,  and  anotlier  at  liie  lop,  and  liHd  a 
contiivancc  for  suspending  tbe  thertnome- 
ter  etaclly  in  tbe  middl*  of  it.     U'hen  it 
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HMn  used  it  was  fastened  to  t&e  deep  sea-        Sett-water  may  be   rendered  A'esh  by 

line,  just  aboTe  the  lead,  so  that  all  the  freeiing,  which  excludes  or  precipiiatea  the 

way  as  it  deiK^ended,  the  water  had  a  free  saline  particles ;  or  by  distillation,  which 

passage  through  it,  by  means  of  the  yalves  leaves  the  salt  in  a  mass  at  the  bottom  of  the 

which  were  then  both  open  ;  but  the  instant  vessel.    Upon  these  principles,  a  mode  of 

it  began  to  be  drawn  up,  both  the  valves  obtaining  a  supply  of  fresh  water  it  sen  was 

closed  by  the  pressure  of  the  water,  and  of  recommended  some  yearS'ago  to  the  Admi-  , 

roune  tlie  thermometer  was  brought  up  in  ralty,  by  Dr.  Irving.    It  consisted  in  onlj 

a  body  of  water  of  the  same  temperature  adapting  a  tin  tube  of  suitable  dimensioni 

with  that  it  was  let  down  to/    With  tliis  to  the  lid  of  the  common  ship's  kettle,  and 

instrument,  which  is  much  the  same  vrith  condensing  the  steam  in  a  hogshead  which 

one  formerly  described  by  Mr.  Boyle,  in  served  as  a  receiver.    By  tliis  mode  a  sop- 

his  observations  abont  the  saltness  of  the  ply  of  twenty-6ve  gallons  of  fresh  water  per 

sea,  water  was  fetched  up  from  different  hour  might  be  obtained  from  the  kettle  of 

depths,  and  its  temperature  accurately  no-  one  of  otir  ships  of  war. 
ticed)  in  difierent  seasons  and  latitudes.  The  saline  taste  of  sea- water,  is  chiefly 

'*  Aagost  f7,  1772)    south  hititode  f  4^  derived  from  common  talt  which  it  holds  in 

40'.    Tlie  ^heat  of  the  air  was  72^  of  the  solution.    Sea* water  is  abio  distinguished 

water  at  the  surface  70,  of  water  from  the  by  a  nauseous  bitter  taste,  which  is  ascribed 

depth  of  80  fathoms  68.  to  the  animal' and  vegetable  matters  whidi 

'<  December  27, 1772,  south  latitude  58°  are  floating  in  it.    This  taste  has  been  co» 

2l'.  The  heat  of  the  air  was  51,  ofthewa-  sidered  as  in  some  measure  foreign  toiC, 

ter  at  the  surface  32,  of  water  from  the  for  it  is  only  found  in  the  water  on  the  snr- 

depth  of  160  fathoms  55|.  face  of  the  ocean,   or  near   the  shores. 

**  In  the  voyage  to  the  high  northern  lati-  Sea- water,  taken  up  at  considerable  depthi, 

tudes  before  mentioned,  tliey  made  use  of  contains  ouly  saline  matters.    Tlie  specific 

a  bottle  to  bring  up  water  from  the  bottom,  gravity  of  sea-vrater  varies  from  1.027  te 

which  is  thus  described :  '  The  bottle  had  a  1.028.      Its  greater  density  is  owing  to  the 

coating  of  wool,  three  inches  thick,  which  salts  which  are  dissolved  in  it ;  and  to  this 

was  vrrapped  «p  in  an  oiled  skin,  and  let  impregnation  also  it  is  owing,  that  it  is  not 

into  a  leather  purse,  and  the  whole  inclosed  froaen  till  the  temperature  is  reduced  nearly 

in  a  well-pitched  canvas  bag,  firmly  tied  to  to  28°.    The  salts  which  are  chiefly  fbood 

the  mouth  of  the  bottle,  so  that  not  a  drop  in  sea-water,  are  muriate  of  soda,  or  com- 

of  water  could  penetrate  to  its  sorfiice.    A  mon  salt,  muriate  of  magnesia,  sulphate  of 

bit  of  lead  shaped  like  a  cone,  vrith  its  base  magnesia,  sulphate  of  lime  and  soda.    Hie 

downwards,  and  a  cord  fixed  to  its  small  quantity  of  saline  ingredients  in  the  waters 

end,  vras  put  into  the  bottle  ;  and  a  piece  of  the  ocean  varies  from  ^  to  ^  part    Mr. 

of  valve  leather,  vrith  half  a  doxen  slips  of  Kirwan  makes  the  average  quantity  about 

thin  bbidder,   were  strung  on  the    cord,  ^  of  its  vrhole  weiglit.    The  quantity  of 

which,  when  pulled,  effectually  corked  the  saline  contents  of  water,  taken  up  by  Lord 

bottle  on  the  inside.'    We  have  here-put  Mulgravc  at  the  back  of  Yarmouth  S 


down  two  of  the  experiments  which  were  in  latitude  55°,'  amounted  nearly  to  ^  ; 

made  durng  that  voyage.  while  Bergman  found  the  water  taken  op 

'*  August  4, 1773,  north  hititude  80°  SO',  in  the  latitude  of  the  Canaries,  to  contaia 

The  heat  of  the  air  was  32,  of  the  water  at  about  ^  of  its  weight  of  saline  matter, 

the  surfiice  36,  of  water  fetched  up  from  These  quantities,  however,  vary  even  in  the 

the  depth  of  60  fathoms  under  the  ice,  39.  same  Utitiide,  during  niiny  and  dry  seasous 

**  September  4,  1773,  north  latitude  65^  near  the  Umd,  or  the  moutlis  of  great  ri- 

The  heat  of  the  air  was  e6\^  of  the  water  at  vers.    The  difference  of  hititude  does  not 

the  snrfiice  55,  of  water  from  the  depth  of  seem  to  make  any  considerable  difference 

683  fathoms,  40.  in  the  proportion  of  aaUne  matter.    In  lati> 

<*  It  appears  from  all  these  experimenis  tnde  W*  north,  sixty  fiithoms  under  icOi 

that,  when  the  atmosphere  was  hotter  than  sea-water  taken    up  by  Lord  Mulgrave, 

the  snrfiice  of  the  sea,  the  superficial  water  yielded  abont  ^ ;  in  hititode  74^  nearly  the 

was  hotter  than  that  at  a  great  depth;  and  same ;  and  in  hititude  60°,  ^.     Pages  ob- 

when  the  atmosphere  was  colder  than  the  tained  four  per  cent  from  water  taken  up 

suH'acc  of  the  sea,  it  is  evident  that  the  so-  in  latitude  81°,  and  the  same  quantity  of 

perTiriil  water  was  somewhat  colder  than  at  saline  matter  firom  water  taken  up  in  lati- 

a  couMderabk  ifistaoce  below  it"  t«des  45*  aoil  3S^  north.    lo  soathem  hiti- 
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todes  the  proportion  was  still  greater;  he 
found  it  to  contain  the  following  proportioni : 
In  the  Mediterranean  the  proportion  is  said 
to  be  still  greater;  bat  the  Enxine  and 
Caspian  seas  are  found  to  be  less  salt 
than  the  ocean.  This  is  also  the  case  with 
the  Baltic.  If  the  saline  matters  of  the 
waters  of  the  ocean  did  not  consist  of  dif- 
ferent kinds,  the  proportion  of  salts  which 
it  contains  might  be  ascertained  by  the  spe- 
cific gravity.  The  experiments  of  Mr. 
Wilcke  show  that  the  proportion  of  saline 
liiatter  in  the  Baltic  is  less  than  that  of  the 
ocean :  and  that  it  is  salter  during  the  pre* 
▼alence  of  a  westerly  wind,  by  which  the 
water  is  driven  from  the  ocean,  than  daring 
an  easteriy  wind.  The  proportions  of  the 
dtferent  salts  in  an  analysis,  by  Bergman, 
•re  the  following : 

Muriate  of  soda S0.911 

Muriate  of  magnesia  6.223 

Sulphate  of  lime : i.ooo 

38.133 


In  1,000  parts  of  water  taken  up  near 
Dieppe,  Lavoisier  found  the  following  salts: 

Muriate  of  soda 1375 

Muriate  of  lime  and  magnesia  ...    256 

Mariate  of  magnesia 156 

lime  87 

Sulphate  of  soda  and  magnesia  ..      84 

1958 

The  luminonsness  of  the  sea  b  a  pheno-^ 
menon  that  has  been  noticed  by  many  nan* 
tical  and  philosophical  writers.  Mr.  Boyle 
ascribes  it  to  some  cosmical  law  or  custom 
of  the  terrestrial  globe,  or  at  least  of  the 
planetary  vortex. 

The  Abb6  Nqllet  wns  long  of  opinion, 
that  the  light  of  the  sea  proceeded  from 
electricity  ;  and  others  have  had  recourse 
to  tiie  same  principle,  and  shown  tliat  the 
.  luminous  points  in  the  surface  of  the  sea  are 
produced  merely  by  friction. 

lliere  are,  however,  two  other  hypothe- 
ses, which  have  more  generally  divided  be- 
tween them  the  solution  of  this  phenome- 
Boo;  the  one  of  these  ascril>e9  it  to  the 
shining  of  luminous  insects  or  animalcu- 
les, and  the  other  to  the  light  proceeding 
from  the  putrefaction  of  animal  substancet. 
Tbe  Abb6  Nollet,  who  at  first  consideied 
thb  luminonsness  aa  an  electrical  phenor 
menon,  having  had  an  opportunity  of  ob- 
••nring  ti^e  drcnttaacai  of  M|  when  Se 


vras  at  Venice  in  1749,  relinqoished  his  for- 
mer opinion,  and  concluded  that  it  was 
occasioned  either  by  the  tominous  aspect, 
or  by  some  liqnor  or  effluvia  of  an  insect 
which  he  particularly  describes,  though  he 
does  not  altogether  exclude  other  causes, 
and  especially  the  spawn  or  fry  of  fish.    A 
similar  conjecture  is  proposed  by  a  corres- 
pondent of  Dr.  Franktin,  in  a  letter  read  at 
the  Royal  Society  in  1756  ;  the  vmter  of 
which  apprehends,  tliat  this   appearance 
may  be  caused  by  a  great  number  of  little 
animals,  floating  on  the  sarfiice  of  the  sea. 
And  Mr.  Forster,  in  his  account  of  a  voy* 
age  round  the  world  with  Captain  Cook, 
describes  this  phenomenon  as  a  kind  of 
blaxe  of  the  sea;  and  having  attentively 
examined  some  of  the  shining  water,  ex- 
presses his  conviction  tliat  the  appearance 
was  occasioned    by  innumerable    minute 
animals  of  a  round  shape,  moving  throngh 
the  water  in  all  directions,  which  show  se- 
parately as  so  many  luminous  sparks  when 
taken  up  on  the  hand :  he  imagines  that 
these  small  gelatinous  luminous  specks  may 
be  the  young  fry  of  certain  species  of  some 
medusae  or  blubber.    And  M.  Dagelat  and 
M.  Rigand  observed  several  times,  and  in 
different  parts  of  the  ocean,  such  luminous 
appearances  by  vast  masses  of  different 
animalcules ;  and  a  few  days  after,  the  sea 
was  covered,  near  the  coasts,  with  whole 
banks  of  snudl  fish  in  innumerable  multi- . 
tudes,  which  they  supposed  had  proceedad 
fh>m  the  shining  animalcules. 

But  M.  le  Roi,'  after  g[iving  much  atten* 
tention  to  this  phenomenon,  concludes,  that 
it  is  not  occasioned  by  any  shining  insects, 
especially  as,  after  careifully  examining 
vrith  a  microscope  some  of  the  lurainouf 
points,  he  found  them  to  have  no  appear« 
ance  of  an  animal ;  and  he  also  found 
that  the  mixture  of  a  little  Spirits  of  vrine 
with  vrater  just  drawn .  from  the  sea,  would 
give  the  appearance  of  a  ^eat  number  of 
little  sparks,  which  would  contmue  visible 
longer  than  those  in  the  oceaq :  the  same 
effect  was  produced  by  all  the  acids,  and 
various  other  liqoars.  M.  le  Roi  is  fkr  from 
asserting  that  tliere  are  no  luminous  insects 
in  tlie  sea ;  for  he  allows  that  several  gen* 
tlemen  have  found  them ;  but  he  is  satisfied 
that  the  sea  is  luminous  chiefly  on  some 
other  account,  though  he  does  not  so  much 
as  offer  a  conjecture  with  respect  to  the 
true  cause. 

Other  anthors,  equally  dissatisfied  with 
the  hypothesiB  of.  iuminoos  insects,  for  ex- 
pbiining  the  phenomenon  which  is  the  sub- 
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ject  of  this  article,  iuwe  ascribed  it  to  some 
substance  of  the  phospboric  kind,  arising 
from  putrefaction. 

Sea^  in  law:  The  sea  shall  be  open  to  all 
merchants.  The  main  sea  beneath  the  low 
water  marie,  and  round  England,  is  part  of 
England  -,  and  the  admiralty  has  jurisdiction 
there. 

SEAMEN,  such  as  are  reserved  to  senre 
the  King,  or  other  persons,  at  sea,  who  may 
not  depart  without  license,  &.c  Seamen 
fighting,  quarreling,  or  making  any  dis- 
tarbance,  may  be  punished  by  the  com- 
missioners of  the  navy,  with  fine  and  impri- 
sonment. Registered  seamen  are  exempted 
from  senring  in  any  parish  office,  &c.  and  are 
allowed  bounty  money  besides  their  pay. 
By  tlie  law  of  merchants,  tlie  seamen  of  a 
Tessel  are  accountable  to  the  master  or 
commander,  and  the  master  to  tiie  owners, 
and  the  owners  to  the  merchants,  for  da- 
mage sustained  either  by  negligence  or 
•therwiie.  Where  a  seaman  is  hired  for  a 
voyage,  and  he  deserts  it  before  it  is  ended, 
he  sliall  lose  his  wages ;  and  in  ease  a  ship 
be  lost  by  a  tempest,  or  in  a  storm,  the  sea- 
men kise  their  wages,  as  well  as  the  ownen 
fheir  freight. 

Sbaken,  in  law :  by  various statntes,sailor8 
having  served  the  King  for  a  limited  time, 
are  fi'ee  to  use  any  trade  or  profession,  in 
any  town  of  the  kingdom.  By  i  Creorge  II. 
€.  36,  made  perpetnally  by  S  George  IIL 
c  31,  no  nmiter  of  any  vessel  shall  carry  to 
tea  any  seaman,  his  own  apprentice  except- 
ed,  without  first  entering  into  an  agreement 
with  such  seaman  for  his  wages;  such 
agreement  to  be  made  in  writing,  and  to 
fleclare  what  wages  such  seaman  is  to  re- 
ceive duing  the  vrfaole  of  tlie  voyage,  or  for 
mch  time  u  ihaO  be  therein  agreed  upon ; 
and  such  agreement  shall  also  express  the 
voyage  for  which  such  seami|n  was  shipped 
to  perform  the  same,  under  a  penalty  of 
lOL  for  each  mariner  carried  to  sea  without 
such  agreement,  to  be  forfeited  by  the  mas« 
ier  to  the  use  of  Greenwich  Hospital.  This 
a^^rfcroentistobe  signed  by  each  mariner 
within  three  days  after  entering  on  board 
such  ship,  and  is;  when  executed,  binding 
on  all  parties. 

SEAL,  a  praidieon,  or  piece  of  metal,  or 
other  matter,  usually  either  round  or  oval, 
whereon  are  engraven  the  arms,  device,  &c. 
of  some  prince,  state,  community,  magis- 
trate, or  private  person,  often  with  a  legend 
or  soscription,  the  impression  of  wheieof  in 
wax,  $%rrt»  to  make  acts,  instnimeots,  &c 
antheotic* 
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Before  the  time  of  William  the  Con- 
queror, the  makers  of  all  deeds  only  sub- 
scribed their  names,  adding  the  sign  of  the 
cross,  and  a  great  number  of  witnesses ;  hut 
that  monarch  and  the  nobility  used  seals 
vrith  their  arms  on  them,  which  example 
was'  afterwards  followed  by  others.  Tbe 
colour  of  the  wax  wherewith  this  King's 
grants  were  sealed  was  usually  green,  to  sig- 
nify that  the  act  continued  fresh  for  ever, 
and  offeree.  A  seal  is  absolutely  necessary 
in  respect  of  deeds,  because  the  sealing  of 
them  makes  persons  parties  tliereto,  and 
without  being  sealed,  they  are  void  in  law. 

SEALER,  an  officer  in  ehancery  ap- 
pointed by  the  Lord  Chancellor,  or  Keeper 
of  the  great  seal,  to  seal  the  writs  alnd  in- 
struments there  made  in  his  presence. 

SEAMS  of  a  ship,  are  places  where  Jier 
planks  meet  and  join  together.  There  is 
also  a  kind  of  peculiar  seam  in'  the  sowing 
' of  sails,  which  they  call  monk- seam;  the 
other  seam  of  a  sail  is  the  ronnd-seam,  so 
called  from  its  beuag  round  like  the  coai- 
mon  seams. 

SEARCHER.  See  Alnager.  Searcher 
is  ako  an  officer  of  the  customs,  whose 
business  is  to  search  and  examine  all  ships 
outward  bound,  to  see  whether  they  have 
any  prohibited  or  unaccustomed  goods  on 
board. 

SEAR  clothf  or  Cere  cloth,  in  suiigery,  a 
fonn  of  external  remedy  somewhat  harder 
tlian  an  unguent,  yet  softer  than  an  em- 
plaster,  thpugh  it  li  iVeqiientiy  used  both 
for  the  one  and  the  other.  The  sear-clotb 
is  always  supposed  to  have  wax  in  its  com- 
position, which  disHngiiii>iie8  and  even  deso* 
minates  it.  In  effect,  when  a  liniment  or 
unguent  has  wax  enough  in  it,  it  does  not 
differ  from  a  sear-cloth. 

SEBACIC  mcidy  the  acid  of  fat  The 
penetrating  fumes  which  are  exhaled  from 
melted  tallow,  and  vriiich  affect  the  eyea, 
the  nostrils,  and  even  the  lungs,  had  been 
long  ago  observed.  Little  attention,  bow* 
ever,  was  paid  to  their  nature  and  proper- 
ties. In  1754  appeared  a  dissertation  by 
M.  Segucr,  on  the  acid  of  animal  &t,  which 
contained  a  number  of  well-conducted  ex- 
periment. Crell  endeavoured  to  improve 
the  process  for  the  separation  and  purifica- 
tion of  this  add,  and  to  ascertain  the  pro- 
perties of  its  combinations.  These  were 
pubUshed  iu  the  Phiioso|)hicil  Transactions  - 
for  the  years  1780  and  178f.  But  it  ap- 
pears, that  the  acid  obtained  by  tliose  who 
first  treated  of  the  snbject,  was  cither  the 
acetic  acid,  or  some  acid  different  from  the 
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wehiclc,  the  proprttin  of  wiueli  are  qnite  m  the  rjr«  ripetu  lODner  tli>n  the  wbeaf, 

diiliacl  from  Uiose   which  had   bcea  Tor-  'hia  meltiod  miiat  be  very  emptionable. 

merlj-  dncribcJ.    Tlje  procwa  by  which  The  »prins  rye  is  aown  along  witli  oats,  and 

Tbenard  obtaiiied  the  nebacic  acid  i*  the  mnally  i  iperu  a«  soon  as  the  winter  ryt ; 

roliowing.     Hp  dbtillFd  a  qiinutiiy  afboes-  <"■<  Oie  erain  produced  u  lighter,  and  it  is 

lard,  and  wubcd  the  pradiml  leveral  litnci  therefore  leldom  sown  except  where  the 

with  hot  water.    He  then  dropped  into  it  aiitinnniil  crop  has   failed.     Rye  is  com- 

acetate  of  lead  ^  there  wai  formed  a  lUkry  manly  sown  on  poor,  dry,    limestone,  or 

precipitate,  which  was  callecled  and  dripd,  sandy  loili,  where  irteat  will  not  thri»e.  By 

put  into  a  letorl  with  «iilphunc  acid,  and  continning  to  «><•  it  on  such  a  soil  for  two 

heated.    The  liquor  in  tlie  receiver  had  no  or  three  years,  it  will  at  lenfflb  ripen  « 

acid  character  ;  but  there  appeared  in  Ibr  month   earlier  tiian  thai  whicb  has  lieen 

retort  a  melted  matter  analogous  to  lat.  raised  fcr  years  on  strong  cold  ground. 

ThiiLi  carefully  separated ;  and  il^er  being  SECANT,  in  (Eeometry,  is  a  line  lliat 

wadied,  is   boiled   with    water.     By  the  culi  another,  or  divides  it  into  two  parts, 

action  of  heal  the  whole  is  dissolved  by  the  In  trigonometry,   the  secant  denotes  a 

water,  and  when  it  cools,  crystal*  in  the  right  line  drawn  from  the  centre  ofa  circle, 

shape  of  needles  are  deposited.    These  arc  whicb  culling  the  circumference,  proceeds 

tlie  sebacic  acid  which  has  the  following  tJUitmeetswilhatangentlothesameciTcle. 

properties.    It  has  no  smell,  a  slight  acid  SECHIUM,  in  bolany,  a  genus  of  the 

laiie,  and  reddens  strongly  the  tincture  of  Monoecia  Syngenesia  class  and  order.    Na- 

lurnsole.  When  heated  it  melts  like  tallow,  tural  order  of  Knphorbiie,  Jiissien.  EttentiHl 

It  is  iDuch  more  aoluble  in  warm  Oian  in  character :   calyx  lialf,  five-cleft  ;  corolla 

cold  water.    Alc*rfiol  diuolres  it  in  Urge  five-clen,  with  ten  hollows  in   tlie  upper 

qtnntitie*.    Boiling  water  saturated   witli  part  of  Ihe  tube  ;  nectary  :  male,  filaments 

this  acid  forms  a  solid  mass  on  cooling.     Il  fire,  connected  :  female,  stigma  very  large, 

crystallizes  in  soinll  needles,  but  with  certain  peltate   refiexad,    five-cleft  -,   pericarpium 

precautiona  may  be  obtained  in  the  form  of  large,  ovale,  Inrbinalc,  one-seeded.    There 

long.  Urge,  and  very  hnlhani  plates.  Il  pre-  is  only  one  spedes,  cii.  S.  ednle,  the  cbocfao 

cipiiatestlieacetale  and  nitnteof  mercury  vine.     It  is  a  native  of  Ihe  West  Indies; 

and  lead,  and  nitmle  of  silver;  it  neutr^izes  flowering  and  fniilingui  Decembtr. 

the  alkalies,  and  forms  with  tliem  soluble  SECOND,  in  geometry,  chronology,  &c. 

•alts.  the   aixlietli  part   of  a,  prime  or  minute; 

SEB.iTES,  in  chemistry,  salts  formed  of  whelhcr  of  a  degree,  or  of  an  hour  -,  it  « 

tlie  sebadc  acids,  and  alkalies,  earths,  &c. ;  denoted  by  two  small  accents,  thus  ("). 

tliey  are  soluble  in  water.  SECRETARY,  an  officer  who  by  his 

SECALE,  in  botany,  ryr,  ■  genns  of  the  hiaster's  orders  writes  letters,  di<palchei, 
Triandria  Digyoia  class  and  order.  Natu-  and  other  inslrumeou,  which  he  renders 
lal  order  of  Gramina  or  Grasses.  Essential  authentic  by  bis  signet.  Of  these  there  are 
cfaaractn-:  calyx  opposite,  two-valred,  several  kinds;  as,  1.  Secretaries  of  State, 
Iwo-Bowcred,  solitary.  Tliere  are  four  who  ive  officers  that  have  under  llieir  ma- 
Bpecies.  ri:.  fix  vilhisiim,  orieutale,  creti-  nagement  and  dirertion  the  most  important 
ctmi,and  cemle.  S.  villoiiim,  orwoodrye-  af&irs  of  the  kingdom,  and  are  obliged 
grvs,  is  dtslinguuhed  by  a  calyx  with  constantly  to  attend  on  the  King:  they  re- 
wedge-shaped  scales,  and  by  Ihe  fringa  of  reive  and  dispatch  whatever  comes  to  their 
the  glume  being  woolly,  'fbe  glumes  of  the  bands,  either  tVom  tlie  crown,  Ihe  church, 
S.orieotalearc  shaggy,  aitd  the  scales  of  the  the  army,  private  grants,  pardons,  dispell 
calyx  are  tliaped  like  an  awl.  Hie  ginmes  sation*,  ^c.  as  likewUic  petitions  to  the  <o- 
of  the  S.creticnmare  fringed  on  the  oatsidc.  vereiga,  which,  when  read,  are  returned  to 
The  ».  cereale,  or  common  rye,  has  glumes  them ;  all  which  they  dispatch  according  la 
with  rough  fringes.  Il  is  a  native  of  the  the  King's  direction.  Theybavenuthorily  to 
iaiand  of  Candw,  was  introduced  into  Eng-  commit  persons  for  treason  and  other  of- 
tand  many  ages  ago,  and  ii  the  only  species  fences  against  the  state,  as  conservators  of 
of  rye  cultivated  iu  this  kingdom.  There  the  peace,  at  common  law,  or  as  justices 
are,  however,  two  varieties,  the  winter  and  ol  tlie  pence  throughout  the  kingdom.  Tliey 
aprisf  rye.  Hie  wioier  rye,  which  is  are  membeis  of  Uie  Privy  Cnuntnl,  which 
larger  in  the  grain  Iban  the  spring  rye,  is  is  seldom  or  never  held  withoutoneof  them 
n  m  autumn  at  the  same  time  with  being  present ;  and  as  lo  ilic  business  aud 
a  mixed  with  it ;  b  correspondence  m  all  parts  of  this  kingdom, 
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it  is  managed  by  either  of  the  lecretaries, 
without  any  distinction ;  but  witli  respect 
to  foreign  afi^rs  the  business  is  divided  into 
two  provinces  or  departmentSy  the  southern 
and  the  northern,  comprehending  all  the 
kingdoms  and  states  that  liave  any  inter- 
course with  Great  BriUtn  ;  each  secretary 
receiving  all  letters  and  addresses  from,  and 
making  all  dispatches  to,  the  several  princes 
and  states  comprdiended  in  his  province. 
2.  Secretary  of  an  Embassy,  a  person  at- 
tending an  embassador  for  writing  dispatches 
relating  to  the  negociation.  Tliere  is  a  great 
difference  between  the  secretary  of  -an  em« 
bassy,  and  the  embassador's  secretary  -,  the 
last  being  a  domestic  or  menial  of  the  em- 
bassador, and  the  first  a  servant  or  minister 
of  the  prince.  S.  The  Secretary  of  War, 
an  officer  of  the  War  Office,  who  has  two 
chief  clerks  under  him,  the  last  of  which  it 
the  secretary's  messenger.  There  are  also 
lecretaries  in  most  of  the  other  offices. 

SECRETION,  In  the  coune  of  the 
circulation  the  blood  i*  conveyed  to  certain 
organs  named  glands,  and  is  there  entirely 
changed  in  its  chemical  composition,  so  as 
to  form  various  products  not  pre-existing  in 
the  mass  of  blood,  and  which  form  some  of 
the  most  important  varieties  of  animal  mat* 
ter.    See  Physiology. 

SECTION,  in  geometry,  denotes  a  side 
or  so  1  face  appearing  of  a  body  or  figure  cut 
by  another ;  or  the  place  where  lines,  planes, 
^c.  cut  each  other.  ,  ITie  commou  section 
of  two  planes  is  always  a  right  line ;  being 
the  line  Mipposed  to  be  drawn  on  one 
plane  by  the  section  of  the  other,  or  by  its 
entrance  into  it. 

Section  of'  a  building,  in  arcliitecture, 
is  tlie  same  with  its  profile  ;  or  a  delinea- 
tion of  its  heights  and  depths  raised  on  a 
phme,  as  if  the  fabric  was^  cut  asunder  to 
discover  its  inside. 

SECTOR,  in  geometry,  is  a  part  of  a 
eirclr,  comprehended  between  two  radii 
and  the  arch ;  or  it  is  a  m'zed  triangle, 
formed  by  two  radii  and  the  arch  of  a 
circle. 

Sector  is  also  a  mathematical  instm* 
ment,  of  great  use  in  finding  the  proportion 
between  quantities  of  the  samejiind,  as  be- 
tween lines  and  hues,  surfaces  and  surfiices, 
Itc,  for  which  reason  tlie  French  call  it  the 
compav^  of  proportion. 

llie  great  advantage  of  the  sector  above 
common  scales.  Sec.  is,  that  it  is  adapted  to 
all  radii,  and  all  scales.  For,  by  the  Hue  of 
chord.H,  sines,  tangents.  Sec.  on  the  sector, 
we  iMve  linfs  of  chords,  sines,  tangents, 
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&G.  adapted  to  any  radius  between  the  lengtt  ' 
and  breadth  of  the  sector,  when  opened. 
The  sector  is  founded  on  the  fourth  propo- 
sition of  the  sixth  book  of  Euclid,  where  it 
is  demonst|«ted,  that  similar  triangles  hav^ 
their  homologous  sides  proportional.  See 
Mathematical  Instruments. 

SECUNDINES,  after  birth,  in  anatomy, 
th«  several  coats  or  membranes  wherein 
the  f(£tns  is  wrapped  up  in  the  mother's 
womb,  as  the  chorion  and  amnios,  with  the 
placenta,  &c.    See  Midwifery. 

SECURIDACA,  in  botany,  a  genu  of 
the  Diadelphia  Octandria  chus  and  order. 
Natural  order  of  Papilionaceae,  or  Legumi- 
nosae.  Essential  character:  calyx  three* 
leaved;  corolla  papilionaceous,  with  the 
standard  two-leaved  within  the  wings ;  le- 
gume ovate,  one-celled,  one-seeded,  ending 
io  a  ligukte  wing.  There  «re  three  spe- 
cies. 

SEDUM,  in  botany,  stonecr^,  a  geniu 
of  the  Decandria  Pentagynia  class  and 
order.  Natural  order  of  Succulentas.  Sem- 
pervivae,  Jossieu.  Essential  character  ^ca• 
lyx  five-deft;  corolla  fivepetalled ;  scales 
nectariferous  j  ttvey  at  the  base  of  the  geitn ;  ' 
capsules  five.  There  are  thirty  species,  aU 
of  which  are  hardy,  herbaceous,  succulent 
perennials,  durable  in  root,  but  mostly  an* 
noal  in  stalk.  See.  which,  rising  in  spring, 
flower  in  June,  July,  and  August,  in  dii^ 
ferent  sorts ;  the  flowers  consisting  univer* 
sally  of  five  spreading  petals,  generally 
crowning  the  stalks  numerously  in  corym* 
bose  and  cymose  bunches  and  spikes,  ap> 
pearing  tolerably  conspicuous,  and  are  suc- 
ceeded by  plenty  of  seeds  in  autumn,  by 
which  they  may  be  propagated,  also  abon- 
dantly  by  parting  the  roou,  and  by  slips 
or  cuttings  of  tlie  stalka  in  summer;  in  all 
of  which  methods  they  readily  grow,  and 
spread  very  fast  into  tufted  bunches }  being 
all  of  succulent  growth,  they  consequently 
delight  most  in  dry  soils,  or  in  any  dry  rub- 
bishy earth.  As  flowering  phints,  they  are 
mostly  employed  to  embellish  rock-work, 
ruins,  and  the  hke  places ;  planting  either 
the  roots  or  cuttings  of  the  shoots  in  a  little 
mud  or  any  moist  soil  at  first,  placing  it  in 
the  crevices,  where  tliey  will  soon  root  «nd 
fix  fliemselves,  and  spread  about  very  agree- 
ably. 

SEED,  in  botany,  the  essence  of  the 
fniit  of  every  vegetable.  Linnsos  deno- 
'minates  it  to  be  a  deciduous  part  of  tlie 
plant,  containing  the  rudiments  of  the  new 
vegetable,  and  fertilized  by  tlie  sprinkling 
of  the  nsle  dost  Plants  are  Aimished  witli 
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one  seed  as  the -sea-pink ;  or  two  as  in  nin« 
beUeferons  plants ;  or  three  as  in  the  spurge : 
or  many  as  in  the  ranunculus,  &c.  The 
shape,  structure,  and  side*  of  seeds  arc  va- 
riouff.  Linoxns  denominates  seeds  the 
eggs  of  plants  ;  and  the  fecundity  of  plants 
18  orten  astonishing:  there  aw  4,000  seeds 
in  a  single  sun-flower;  more  than  SO,CK)0 
in  a  poppy ;  and  in  a  single  tobacco  plant 
360,000  have  been  enumerated.  The  an- 
nual produce  of  a  single  stalk  of  spleen- 
worth  has  been  estimated  to  be  a  million 
of  seeds.  Phints  are  disseminated  in  va- 
riotu  methods :  some  are  carried  along  by 
rivers  and  torrents  many  hundred  miles 
from  their  native  8<^il,  and  cast  upon  a  very 
different  climate,  to  which,  however,  by  de- 
grees they  render  themselves  familar.  Some 
are  formed  by  wiugs  to  be  borne  before 
the  wind  to  disUnt  places.  Birds,  squir- 
rels, &c.  swallow  seeds,  and  void  them 
whole  and  fit  for  vegetation,  and  thus  dis- 
seminate them.  There  are  others  thai  dis- 
perse tliemseWefl  by  an  eh^tic  force,  that 
resides  either  in  the ''  calyx'%  as  in  oats  and 
the  ferns !  in  tlieir  "pappus",  as  in  the 
"  centanrea  cmpina*',  or  in  their  capsule,  as 
in  the  geranium. 
Seed.  Sfe  Semen. 
SEGMENT  of  a  circle,  m  geometry,  that 
part  of  the  circle  contained  between  a 
chord  and  an  arch  of  the  same  circle. 

Segmeut  of  a  tphere,  is  a  part  of  a  sphere 
terminated  by  a  portion  of  its  sur^ce,  and 
a  plane  whidi  cuts  it  off,  passing  somewhere 
out  of  the  centre;  being  more  properly 
called  the  section  of  a  sphere.  The  base 
of  such  a  segment,  it  is  evident,  is  always  a 
circle.  And  the  convex  surfaces  of  difl[ereut 
segments,  are  to  each  other  as  their  alti- 
tudes, or  versed  suies.  And  as  the  whole 
convex  siufaee  of  the  sphere  is  equal  to 
four  of  its  great  circles,  or  four  circles  of 
the  same  diameter ;  so  the  surface  of  any 
segment  is  equal  to  four  circles  on  a  dia- 
meter equal  to  the  chord  of  half  the  arc  of 
the  segment.  So  that  if  d  denotes  the  dia- 
nietf  r  of  the  sphere,  or  the  chord  of  half 
the  circumference,  and  c  the  chord  of  half 
the  arc  of  any  other  segment,  also  a  the 
altitude  or  verged  sine  of  the  same ;  then, 

.S.141fS(f    is    the    sur&ce  of  the  whole 

sphere,  and 
3.1416<:*,  or  3.1416J,  the  sur&ce  of  the 

segment 

For  the  solid  content  of  a  segment,  thtre 
are  two  niles  usually  given;  viz.  1.  To 
three  ti«et  the  aqnare  of  the  radins  of  ita 
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base,  add  the  square  of  its  height ;  ranltipry 
the  sum  by  the  height,  and  the  product  by 
,5iS6.'  Or,  2dly,  From  three  times  the 
diameter  of  the  sphere,  subtract  twice  the 
height  of  the  frustrum ;  multiply  the  remain- 
der by  the  square  of  the  height,  and  the  pro- 
duct by  .5236. 

SEGUIERIA,  in  botany,  so  named  in 
honour  of  Jeau  Francois  Seguier,  a  genot 
of  the  Polyaiidria  Monogynia  class  and 
order.  Essential  character:  calyx,  five- 
leaved  ;  corolla  none ;  capsule,  one-seeded, 
terminated  by  a  Urge  wing,  having  small 
lateral  ones. '  There  are  two  species,  m. 
S.  Americana  and  S.  Asiatica. 

SEISIN,  is  two-fold,  seuin  in  law,  and 
seisin  in  (act.  Seisin  in  fact,  is  when  an 
actual  possession  is  taken ;  seisin  in  law^ 
when  something  is  done,  which  the  law  ac- 
counts a  seisin.    See  Estate,  Fee,  &c. 

SELAGO,  in  botany,  a  genus  of  the  Didy- 
namia  Gymnospermia  class  and  oi^er.  Na- 
tural order  of  Aggregatae.  Vitices,  Jussiea.* 
Essential  character:  calyx,  five-cleft;  co- 
rolla, tube  capillary,  border  almost  eqaal  ;^ 
seed  one  or  two.  There  are  twenty  species. 
These  phmts  are  herbaceous  or.  shrubby; 
all  natives  of  the  Cape  of  Good  Hope. 
Leaves  alternate;  flowers  in  most  oC.the 
species,  allied  to  those  of  eranthemum  and 
verbena,  irregular,  tubular,  in  alternate 
terminating  spikes,  which  are  simple  or 
manifold ;  in  a  few,  the  flowers  are  regular, 
with  a  short  two  seeded  tube,  jn  a  sort  of 
terminating  corymb.  • 

SELENITE,  in  mineralogy,  a  species 
of  the  Calc  genus,  is  of  a  snow  white  colour, 
passing  into  different  shades  of  grey.  It 
»  most  generally  massive,  and  not  unfre- 
qnently  crysUllized;  the  crystals  are  sel- 
dom large;  internally,  its  lustre  shining  and 
splendent.  The  fracture  is  perfectly  foliat- 
ed. It  is  transparent,  soft,  and  noit  par- 
ticularly frangible ;  specific  gravity  2.3 ;  it 
is  composed  of  lime,  sulphuric  acid,  and 
water,  and  is  found  in  Germany,  France, 
and  England.  On  account  of  its  great 
purity  it  is  epplpyed  in  taking  the  most 
delicate  impressions:  it  is  also  used  for 
crayons,  and  when  burnt  and  powdered, 
it  is  used  for  cleansing  silver.  It  is  the  same 
with  Gypsum,  under  which  word  will  be 
found  some  other  particulars  relating  to  it 

SELEUCID^  in  chronology.  JEra  of 
the  Seleucidar,  or  the  Syro- Macedonian  »ra 
is  a  computation  of  time,  commencing  from 
the  establishment  of  the  Seleucid»,  a  race 
of  Greek  kings,  who  reigned  as  socccsson 
of  Alexander  the  Great,  in  Syria,  as  the 
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Ptolemies  did  in  Egypt  This  sera  we  find  tnmsparent  crystals  of  a  line  in  length, 
expressed  in  the  book  of  the  Maccabees,  crossing  each  other  UIlc  radii  from  a  centra* 
and  on  a  great  number  of  Greek  medals,  When  they  are  magnified,  th^  appear  to 
struck  by  the  cities  of  Syria,  &c.  The  rab-  be  four-sided  prisms  terminated  by  long 
bins  call  it  the  aera  of  contracts ;  and  the  four-sided  pyramids.  When  semen  is  ex- 
Arabs  therik  dilkarmun^  that  is,  the  sera  of  posed  to  a  warm  air,  in  considerable  quan- 
the  two  horns.  According  to  the  best  ac-  tity,  it  is  decomposed ;  it  assumes  the  colour 
counts,  the  first  year  of  this  sera  fidls  in  the  6f  the  yolk  of  egg,  and  becomes  acid,  either 
year  Sll  before  Christ,  being  twelve  years  by  absorbing  the  oxygen  from  the  atmos- 
after  Alexander's  death.  phere,  or  by  a  different  combination  and 

SELINUM,  in  botany,  a  genus  of  tlie  arrangement  of  its  own  constituent  piin* 

Pentandria  Digynia  class  and  order.    Na-  ciples.    Heat  accelerates  the  liquefaction 

tnral  order  of  Umbellatae  or  Umbelliferas.  of  semen;  and  i»hen  it  has  undergone  this 

Essential  character:  petals,  cordate,  equal ;  change  it  is  no  longer  susceptible  of  coago- 

involocre,  reflex;  fruit  oval,  oblong,  com-  lation.    It  is  decomposed  by  the  applica- 

pressed,  flat,  striated  in  the  middle.  There  tion  of  strong  heat.    Water  is  first  sq>a- 

are  nine  species.  rated ;  it  Uien  blackens,  swells  up,  and 

SELL,  in  building,  is  of  two  kinds,  m.  emits  yellow  fiimes,   having  an  empyren- 

ground-sell,  which  denotes  the  lowest  piece  matic,  ammoniacal  odour.    A  ligh^  coal  re- 

of  timber  in  a  timber  building,  and  that  on  mains  behind,  which  bums  readily  to  white 

which  the  whole  superstructure  is  raised ;  ashes. 

and  the  window-sell,  is  the  bottom  piece  The  adds  readily  dissolve  semen,  and 

in  a  window-frame.  this  solution  is  not  decomposed  by  the  al- 

SEMECARPUS,  in  botany,  a  genus  of  kalies ;  nor  indeed  is  the  alkaline  solution 

the  Pentandria  Trigynia  class  and  order,  ofsemen  decomposed  by  the  acids.    Wine, 

Essential  character:   calyx  inferior,  ^we^  cider,  and  urine,  also  dissolve  semen,  but 

deft;  corolla,  five  petaUed;  nut,  kidney-  it  is  in  consequence  of  the  add  which  is 

form,  inserted  into  a  large-  fleshy,  flattened  combined  with  these  liquids.    The  crystals 

receptacle.    There  b  but  one  spedes,  tiz.  which  form  in  semen  by  spontaneous  eva- 

S.  anacardium,  marking  nut  tree.     It  is  a  poration  in  the  open  air,  and  which  are  en* 

native  of  all  the  mountainous  parts  of  India,  tangled  in  the  tiscid  matter,  may  be  sq>a- 

flowering  in  July  and  August.  rated  by  adding  water. 

SEMEN.     See  Physiology.     Semen  These  crystals  have  neither  smell  nor 

is  secreted  in  the  testes  of  malt^  animals ;  taste.    They  melt  under  the  blow-pipe  int» 

bnt  vrhen  it  is  ejected  it  is  composed  of  a  white  opaque  globule,  which  is  surrounded 

two  substances;  the  one  is  fluid  and  milky,  with  a  yellowish  flame.    This  salt  is  insoln* 

and  the  other  of  a  thick  mnciUginous  con-  ble  in  water,  and  is  not  acted  on  by  the 

sistence,  in  which  appear  a  great  number  alkalies;  but  is  soluble  in  the  mineral  acids 

•f  vrhite  silky  filaments,  especially  if  it  without  effervescence,  from  which  sohitions, 

.be  agitated  in  cold  water.    It  has  a  dis-  lime-water,    tlie  alkalies,  and  oxalic  add 

agreeable  odour,  and  an  acrid  irritating  throw  down  a  precipitate.  The  component 

taste.    The  specific  gravity  varies  consider-  parts  of  semen  are  found  to  be 
ably,  but  is  always  greater  than  that  of 

water.    When  it  is  rubbed  in  a  mortar,  it  T^*^"* ^ 

fh>tbs  up,  and  acquires  the  consistence  of  el'l     ** ^ 

pomatum  from  the  air  with  which  it  mixes.  ™  *' u rV- ^ 

It  converU  theflowers  of  violets,  to  a  gieen  Phosphate  of  Imie 3 

colour,  and  it  precipitates  the  calcareous  100 

and  metalUc  salts,   whi(;li  shows,  that  it  <»"^ 

contains  an  uncombined  alkali.    The  thick  SEMICIRCLE,  in  geometry,  half  a  dr- 

|Nirt  of  the  semen  as  it  cools,  becomes  cle,  or  that  figure  comprehended  between 

transparent,  and  assumes  a  greater  degree  the  diameter  of  a  circle  and  half  the  circum* 

of  consistence ;  but  it  afterwards  becomes  ference. 

entirely   liquid,    even   without   absorbing  .     SEMICOLON,  in  grammar,  one  of  the 

moisture  from  air.    If  semen  be  exposed  points  or  stops  used  to  distinguish  the  seve- 

to  the  air  after  it  has  become  liquid  at  the  ral  members  of  sentences  from  each  other, 

temperature  of  sixty  degrees,  it  becomes  See  Punctuation. 

covered  witli  a  transparent  pellide,  and  at  SEMICUBICAL  pmtboloy  in  the  higher 

tlie  end  of  three  or  four  days  depetits  fine  geometry,  a  9orve  of  the  second  order^ 
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nfaereir  Ihe  cnbfs  of  the  ordimtes  ate  u 
the  squires  of  tbe  abacuses.    Its  cpii.tioii 

The  area  of  the  space  A  P  M  ( Plate  XIV. 
Miscel.  fif.  i),  is  =  ^  ry  =  ^  A  P  X 
P  M,  or  j^  of  the  circumscnbing  rcctan^Ele. 
The  content  of  (he  sulid  generated  b;  tiie 
rcTolDtion  of  the  kpacr  A  I'M  nbont  the 
ai[»  A  P,  is  l;ii  y*  z=  .7854  A  P  X  P  M'l  or 
i  of  (he  circimucribing  riilmilet.  And  a 
circU  cqnal  to  the  anrface  of  thai  solid  nuy 
be  found  from  the  <|nadrRture  of  an  liyper- 
bolilT  ipaee.  Abo  Ihe  length  of  an;  arc, 
AM,  of  ibe  cor»e  may  be  easily  obtained 
from  Ihe  t|uadralure  of  ■  apace  contained 
under  part  of  tbe  car**  of  llie  coiumon 
panbula.  two  semi-Drdiinlcs  to  Uie  axis,  and 
tlie  pail  of  tlie  axis  conlalned  between 
them.  This  curve  may  be  dejcribed  by  a 
continued  moboo,  riz,  by  Issteiiiac  the 
aoEtc  of  a  iquare  in  the  vertex  of  a  com- 
mon parabola ;  aiid  tlieo  carrjing  the  inter. 
MctioDorone  side  of  this  sifiiaie  and  a  long 
Taler  (which  ruler  always  moves  perprn. 
dicular  to  the  axis  of  llie  parabola)  alon^ 
Ihe  nirrc  of  that  paiaboU.  For  the  inter- 
section uf  Ihe  ruler,  and  tbe  other  aide  of 
(he  H]uare  will  describe  a  semicubicat  para- 
bub.  Miclaurin  performi  this  vrithonl  a 
common  parabola,  in  his  Gcomettia  Or- 

SEMlDlAMETER,lialf  Ihe  diameter,  or 
a  riglit  line  dra«m  from  the  centre  of  a  cir- 
cle, or  sphere,  to  its  circiimfercuce;  being 
(lie  same  wilb  wlial  is  oltterwiie  called  the 
radius.  The  diitaiices,  diamelen,  Ac.  of 
Ibe  heavculy  bodies,  ore  iiKnally  ealimated, 
by  aiiranamerF,  in  aeniidiamelen  of  the 
earth  ;  and  tbe  distances  of  the  secondary 
platieti  from  tbeir  reipeclive  primary  ones, 
by  lemidjametera  of  the  body  of  the  pri- 
mary ptaivl. 

Suppoae  the  seinidiBineter  of  (lie  Eartli 
to  be  unity,  Dien  the  measures  of  the  Sun 
and  planets  iriU  be  as  tallow :  Tlie  semi- 
dianieter  of 

The  Earth 1 

Tlie  San    111.55 

Tbe  Moon    O-W 

Mermry „ O.sa 

Veni»    LIS 

Mais 0.G5 

JapitPr 11.81 

Satnm  „      9.77 

Heiwhel  4.3t 

SEMIPAKABOLA.ingeometiy.acnn'e 
iMiii*d  by  the  equation  ox"  ~  ^  t/"  ; 
Uux'^if',  and  ■x'  =  S'*. 
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bolas,  i»'';r"::a»" "':«:'""'  =  *"-■  ; 
£"'';  or  (he  powers  of  the  semiordinatea 
are,  ss  tbe  powers  of  tlie  (emiabsciaies 
one  degree  lower;  fur  initanee,  in  cubical 

semipnrjliolaa  tlic  fubcB  of  Ihe  ordinatRs 
are  as  the  squares  of  Uie  abscisses;  (hat  is, 

SEMPRRVnlJM,  in  botany,  lanatlak, 
a  gem»  of  the  Dodecaniliia  Polygynia  elau 
and  order.  Natiinlordvr  of  Succulenur. 
Sempitvivx,  Jiuaieu.  E-isentialGhHracier: 
calyx  twehe parted;  petals  twelve;  ca{i' 
sulc  twelve,  many-Seeded.    Tliere  are  four- 

SENECK),  in  botany,  frruuatbet,  a  ge- 
nus of  the  Syngenesia  Polyfpniia  Siipcr- 
Hua  rlats  and  order.  Natural  order  of 
Compositx  DiscoideiF.  Coi^mbiferar,  Jiis- 
sieu.  Essential  character:  calyx  cyUndn- 
«al,  caljcled,  will)  the  scales  mortilied  at 
the  tip;  down  simple;  receptacle  naked. 
There  are  seventy- five  species. 

SENSATION.  The  brain  is  a  soft  pulpy 
mass,  of  a  whitish  colour  on  tlie  inside,  oc- 
cupying alt  the  cavity  of  tbe  tkiill.  Minute 
differenteH  are  obterTable  in  Ihe  nubstiuice 
of  the  brain  in  different  palta  of  it,  but  it  is 
unnecessary  lo  enter  upon  a  statement  of 
Ibcm  here.  (See  Anatdmv.)  The  spina) 
marrow  b  the  continualioa  of  the  lowest 
part  of  Ihe  brain,  which  pasaes  through  Ibe 
great  opening  of  (be  skull  down  the  hollow 
nf  the  back  bone.  The  substance  con- 
tained in  Ibe  hollow  of  tbe  back  bone  is 
the  Mine  with  tliat  in  Ihe  cavities  of  the 
■kiill ;  and  i(  is  sometimes  convenient  to 
comprehend  holh  the  portisns  under  the 
aanie  general  name  of  biain.  From  the 
brain  proceeds  the  nerves,  which  at  first 
are  fine  fibres  of  the  same  snbatance  with 
the  brain  :  these  fibres  meet  and  form  soil 
white  pnlpy  cords,  which  afterwards  spread 
llienisel  ves  over  various  parts  of  the  body, 
by  splitling  into  innumerable  and  exceed- 
ingly uioDle  branches.  Anatomists  count 
forty  pain  of  nerves,  (for  they  come  off  in 
pairs,  (hough  tliey  aiterwards  separate),  and 
of  tliose  nine  or  ten  only  come  from  the 
brain  at  the  bottom  of  the  skutl,  and  the 
rest  Irom  Ihe  spinal  marrow.  Those  from 
Ihe  brain  are  diilrlbuled  lo  various  parts 
of  Ihe  bead  ;  those  Irom  Ihe  spinal  marrow 
are  distributed  over  Uie  trunk  and  extremi- 
ties. The  external  organs  of  sense,  the 
nerves,  and  the  btain,  are  Uie  organs  of 
s^iisBlion.  All,  as  we  ate  at  present  consti- 
tuind,  are  necessnry  to  eeuiation.  If  ihe 
cxienml  organ  is  destroyed  no  sensation 
cm  be  produced ;  where  (here  are  no  ncrvei 
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tliere,  is  tie  sensation :  where  the  nerrons 
branches  are  most  nomerons,  there  is  most 
sensation :  if  the  nerve  be  destroyed,  sen^" 
'sation  cannot  be  produced  from  those  parts 
to  which  the  nerve  belongs  which  are  fbr- 
ther  from  tlie  brain  tlian  tlie  injured  parts. 
The  brain  is  the  ultimate  organ  of  sensa> 
Hon  of  which  we  have  any  knowledge.  All 
the  nerves  terminate  in  the  brain.  If  the 
brain  is  compressed,  sensation  is  sospended. 
If  the  brain  is  considerably  injured,  sen- 
sation  ceases. — So  also,  there  is  considera- 
ble reason  to  believe  that  tlie  brain  is  the 
immediate  organ  of  ideas.  If  the  'brain  is 
diseased,  many  of  the  phenomena  of  thought 
are  altogether  changed ;  if  the  brain  is  com- 
pressed, thought  is  suspended  ;  if  the  brain 
is  injured^  ideas  cease. — So  also,  the  brain 
'  appears  to  be  the  ultimate  organ  of  all  mo- 

'  tions  wliich  are  not  produced  by  the  imme- 
diate action  of  external  objects  upon  the 
muscles.  The  muscles  are  the  immediate 
organs  of  motion.  The  muscles  consist  of 
fleshy  substances,  and  sometimes  of  tendon. 
The  tendons  fasten  the  muscles  to  the 
bones ;  and  tlie  fleshy  part  by  its  contrac- 
tions produces  the  motions  of  the  bones. 
Into  the  fleshy  parts  of  the  muscles  nume- 
rous nerves  enter ;  they  are  diffused  over 
its  surface  and  within  its  substance.  Tliese 
serves,  as  before  mentioned,  terminate  in 
the  brain  either  of  the  bead  or  back'.  They 
are  the  intermediate  organs  of  voluntary 
motion  between  the  brain  and  the  mnscles. 

'  If  a  nerve  be  compressed  or  punctnred, 
motion  is  produced  in  the  muscle  over 
which  that  nerve  is  distributed.  If  a  por- 
tion of  a  nerve  be  cot  or  otherwise  de- 
stroyed, volimtary  motion  can  no  longer 
be  produced  in  that  muscle  over  which  it 
was  distributed.  If  the  brain  be  touched 
with  any  instrument,  or  caustic  applied  to 
it,  the  muscular  system  undergoes  the  most 
Tiolent  contortions.  If  the  spinal  marrow 
be  pierced  with  a  probe,  all  the  muscles  of 
the  trunk  and  limbs  undergo  violent  con- 
tortions, particularly  those  of  the  back. 
If  the  brain  he  compressed,  the  whole  body 
becomeA  paralysed,  and  the  power  of  volun- 
tary motion  is  suspended.  If  the  spinal 
marrow  be  compressed,  the  power  of  vo- 
hmtary  motion  is  suspended  in  those  mus- 
cles which  receive  their  nerves  from  the 
iMck.  If  the  brain  is  considerably  injured, 
all  |H>wer  of  voluntary  motion  ceases. 

llie  external  ori^ns  of  seme  are  usually 
classed  vmilcr  five  heads,  those  of  siglit,  of 
hearing,  of  feeling,  of  smell,  and  of  taste. 
The  fcnse  of  feeling  might  probably  be  di- 


vided with  convenience  into  two  or 'three, 
because  the  classes  of  sensations,  which  are 
referred  to  this  sense,*  differ  considerably  in 
themselves,  and  in  the  external  causes  pro- 
ducing tliem.  But  the  common  arrange- 
ment is  sufficient  for  our  purpose. 

By  the  law  of  association  many  ideas 
received  directly  from  sensible  objects, 
through  the  medium  of  different  senses,  be- 
come  connected,  and  at  last  blended  toge- 
ther, so  as  to  form  one  very  complex,  though 
apparently  uncompounded,  idea;  and  this 
complex  idea  is  often  recalled  to  tlic  mind 
by  a  corresponding  sensation,  and,  by  associ- 
ation, becomes  so  connected  with  that  sen- 
sation, that  the  complex  idea  itself  is  often 
mistaken  for  a  part  of  the  sensation.  For  in- 
stance, the  sensation  produced  by  the  im- 
pression made  by  a  ^obe,  on  the  sense  of 
sight,  is,  as  can  be  proved,  nothing  more  than 
that  produced  by  a  circle,  with  certain  varia- 
tions of  light  and  shade ;  yet,  immediately  on 
the  sensation  being  perceived,  the  ideas  of  its 
solidity,  of  its  hardness,  its  magnitude,  and  of 
its  being  something  external  to  one's  self,  (all 
of  which  have  been  derived  from  the  sense 
of  touch,  in  connection  with  this  object  oc 
others  in  some  respect  similar),  immedi- 
ately rise  up  in  tlie  mind  in  one  blended 
form ;  by  tlieir  complete  coalescence  they 
appear  td  be  one,  and  by  their  immediate 
and  constant^  connection  with  the  sensation, 
they  appear  to  the  mind  as  a  part  of  the . 
sensation.  Indeed,  tliere  are  comparatively 
few  people  who  ever  think  that  tlie  sensa- 
tion derived  from  the  sight  is  nothing  more 
thfm  that  derived  from  a  minute  picture  de- 
lineated on  the  back  part  of  the  eye  called 
'the  retina.  Things  appear  to  us,  at  one 
glance  of  the  sight,  to  be  solid  or  flat,  to  be 
near  or  distant,  to  be  large  or  small,  to  be 
conjoined  with  other  things,  or  separate 
from  tliem,  to  be  parts  of  our  own  frame, 
or  external  to  it,  &lc.  and  all  this  we  appear 
to  learn  by  the  sight  alone :  but  the  fact  is, 
tliat  all  these  ideas  are  derived  from  another 
senile  at  various  times,  and  altogether  blend- 
ing together,  and  arising  the  moment  the 
visible  impression  is  communicated,  they 
appear  part  of  the  visible  impression  "  The 
visible  appearance  of  objects,'*  as  Berkeley 
observes,  **  is  a  kind  of  language  serving  to 
inform  us  of  their  distance,  magnitude,  and 
figure:*'  no  sooner  are  these  signs  pre- 
sented to  tlie  mind,  than  with  the  rapidity 
of  lightning  the  ideas  associated  with  them 
succeed,  and  appear  to  have  been  commu- 
nicated by  the  sight,  and  to  be  in  reality  i^ 
part  of  the  sensation. 
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Hie  Sensation  thus  connected  with  the 
tonplex  idea  -is  a  perception.  The  acca- 
ficy  tnd  Tividness  of  the  sensation  depends 
entirely  upon  the  sensitive  power  and  its 
origans :  the  accuracy  and  viyidness  of  the 
perception  depends  partly  opon^  the  accu- 
racy ajid  vividness  of  the  component  sensa- 
tions, and  partly  upon  the  activity  and  energy 
af  the  retentive  and  associative  powers. 

For  a  somewhat  particular  account  of 
each  sense-,  with  statements  respecting  the 
share  each  has  in  forming  our  ideas,  i  e»  our 
notions  and  our  feelings,  we  beg  our  readers 
to  refer  in  this  place  to  the  foUovring  arti- 
cles, in  the  order  in  wbilc;h  we  here  detail 
them;  Sight,  Touch,  Taste,  Smbll, 
and  Sovmd:  and  presuming  upon  the  peru- 
sal of  those  articles,  we  shall  here  make  a 
few- general  observations  respecting  sensa- 
tion!). 

1.  Sensations  are  the  rudiments  and  ele- 
ments of  all  our  ideas ;  that  is,  of  all  our 
thoughts  and  feelings. — This  b  a"  position 
which  perhaps  few  of  those  who  are  unac- 
quainted with  the  speculations  of  metaphy- 
sical writers  would  suppose  to  have  been 
ever  doubted.  When  an  infant  enters  into 
the  world,  there  is  no  appearance  of  any 
ideas  being  in  its  mind ;  and  no  one  can 
doubt,  that  if  any  human  being  conld  be 
deprived  of  all  his  organs  and  sensations,  . 
before. any  sensations  had  been  received, 
that  he  would  never  have  ideas.  Yet  it  was 
once  generally  believed,  that  there  are  in 
every  human  being  ideas  bom  with  him, 
which  were  called  innate.  What  they  were, 
or  in  what  respects  they  differed  from  those 
which  are  indisputably  received  by  means 
of  the  organs  of  sensation,  was  never,  we 
apprehend,  pointed  out.  Indeed  the  doc- 
trine of  innate  ideas  rests  merely  on  an  ap- 
peal to  ignorance  (  and  as  soon  as  any  pro* 
bahle  account  of  their  origin  is  given,  all 
support  of  it  falls  at  once.  Before  the  ghind 
law  of  association  was  tolerably  understood, 
the  mode  of  the  formation  of  many  com- 
plex ideas  conld  not  be  satisfactorily  ascer- 
tained ;  and  it  must  still  be  admitted,  that 
we  cannot  in  all  cases  fully  trace  the  forma* 
tion  of  our  complex  ideas ;  but  we  can  in 
a  sufficient  number  to  decide  the  point 
Between  those  whose  formation  we  can  ex- 
pkiin,  and  those  whose  we  cannot,  there  ip 
no  further  difference  than  our  greater  or 
less  acquaintance  with  the  individual  steps 
of  the  process. 

S.  In  the  earliest  exercise  of  the  sensitive 
power,  sensations  are  simple,  nncompooaded 
with  the  relicts  of  fomer  eorraspoodiiif 


sensations ;  but  ^  sensations  very  soon  be- 
come perceptions,  that  is,  they  instanta- 
neously recal  tlie  relicts  of  other  corre- 
sponding sensations.  This  implies  the  ea- 
ercise  of  the  retentive  and  associative  pow- 
er; but  as  perceptions  are  almost  uni- 
formly produced  by  every  exercise  of  the 
sensitive  power,  it  may  be  proper  to  speak 
of  them  here  in  connection  with  sensations. 
That  sensations  in  a  somewhat  advanced 
state  of  mental  culture  are  usually  percep- 
tions, any  person  may  satisfy  himself,  by 
considering,  tliat  sensations  are  usually  ac- 
companied either  with  an  idea  of  an  exter- 
nal object  causing  them,  or  (if  they  are 
thereby  the  effect  of  the  state  of  the  bodily 
system)  with  au  idea  of  the  sensation  being 
in  the  part  of  the  body  in  which  the  cause 
of  tlie  sensation  exists ;  both  of  which  are 
complex  ideas,  formed  from  a  great  nuniber 
of  impressions,  and  which  could  in  no  in- 
stance be  produced  by  any  exertion  of  the 
sensitive  power. — We,  therefore^  in  many 
cases,  without  any  impropriety,  speak  of 
perceptions  and  sensations  indiscriminately ; 
since  a4f>erception  always  implies  a  sensa- 
tion, and  sensations  most  frequently  are 
perceptions ;  and  accordingly  we  shall  fifid 
in  some  writers  that  they  are  confounded, 
sometimes  where  they  ought  to  be  kept 
distinct. 

3.  Considering  man  as  an  intellectual 
being,  the  accuracy  and  extent  of  his  per- 
ceptions are  of  the  tirst.  moment,  lliey 
are,  in  fact,  the  materials  of  all  knowledge 
respecting  external  objects,  and  in  the  early 
stages  of  mental  culture  are  the  only  ob- 
jects of  the  understandings  Now  the  accu- 
racy and  extent  of  the  perception  depends 
upon  the  vividness  and  efficaciousness  of  the 
component  sensationn,  and  the  number  of 
them  received  from  the  same  or  similar  ob- 
jects in  different  situations,  and  through  the 
medium  of  different  senses. — ^The  object 
therefore  of  the  early  education  of  the  hu- 
man being,  should  be  to  mvigorate  tlie  or- 
gans of  sense.  Independently  of  the  effects 
of  the  general  healthiness  of  the  system,  it 
appear^  decidedly  probable  that  tlie  organs 
of  sense  are  capable  of  being  improved  by 
exercise.  It  is  the  grand  law  of  our  frame, 
that  moderate  exertion  increases  the  powirr 
of  exertion;  and  assuredly  there  are  facts 
which  lead  to  the  same  conclusion  in  this 
particular  case.  But  this  may  be  safely 
left  to  the  natural  effect  of  exertion.  All 
that  is  to  be  done  is  to  afford  children  the 
opportunity  of  exercising  their  senses  on  a 
farittj  of  objects,  aad  as  much  as  possible 
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SENSATION. 

m  aTtriety  ofutiiatioD».--SoineliaT9  8ap-  gaiiog  upon  an  object^  or  ezaminuig  it 

posed  that  the  tenses  are  not  capable  of  im-  with  its  httl^  hands  and  lips,  is  as  usefully 

proTement.     We  readily  grant,  that  the  employed  in  the  calttration  of  intellect  as 

snperiority  possessed  by  some  OTer  others  the  fondest  parent  can  wish.— There  is  how- 

in  the  use  of  their  senses,  principally  con-  ever  more  to  be  done  in  this  connection, 

lists  in  the  extent  and  accuracy  and  vigour  also  bv  allowing  the  child  full  scope  for  its 

of  their  perceptions.    Two  persons,  with  own  exertions,  than  by  any  direct  efibrts 

aqually  good  eyes,  will  see  the  same  thiag  which  can  be  made  by  others.    When  its 

Tery  differently,  will  have  very  different  attention  is  fixed,  let  it  remain  so  ;  if  pos- 

perceptions,  though  the  sensations  eaanot,  sible  let  the  objects  of  sense  be  bjougfat 

asfSiras  we  can  judge,  differ  in  any  respect,  nnder  different  aspects,    and' exposed  to 

Let  two  such  persons  have  a  watch  placed  the  different  senses.    Before  words  become 

before  each  of  them  as  nearly  as  possible  in  to  a  child  the  sign  of  voluntary  action  all 

the  same  situation  in  every  respect,  suppose  that  can  l>e  done  is  to  expose  it  tosensa- 

ane  minutely  acquainted  with  the  beantifnl  tions,  and  to  allow  them  to  Ax  the  atten- 

■MKhine  and  the  other  unacquainted  with  it;  tion:   but  afterwards  more  direct  efforts 

Ihey  have  the  same  sensations,  but  how  dif-  may  be  made,  and  the  attention  may  be 

leient  tiieir  perceptions ;  one  sees  a  number  fixed  by  various  other  means  than  the  mere 

of  movements,  of  which  he  cannot  discern  action  of  the  sensations  themselves.    Inde* 

the  connection,  nor  point  out  the  part  it  pendently  of  its  value  in  providing  materials 

beats  in  the  performance  of  the  object,  the  for  clear  perceptions,  it  is  of  peculiar  im- 

other  at  once    perceives  the  mutual  de-  portance  to  the  future  improvement  of  the 

pendence  of  the  parts  and  the  minntia  of  understanding,  and  consequently    to    the 

tiie  whole  structure,  its  excellences  and  de-  moral  culture,  that  the  habit  of  fixed  atten- 

leets,  &c.    Our  limits  will  not  permit  fiv-  tion  should  be  acquired ;  and  we  vrish  here 

tfaer  ilhistration,  but  it  is  in  the  power  of  to  express  our  decided  opinion  that  the 

OTcry  one  to  trace  it  for  themselves,  by  re-  character  of  the  intellect  and  affections, 

eoDficting  how  differently  the  same  thing  ap-  however  much  it  may  l>e  modified  by  fiitnre 

pears  to  different  persons  of  equally  vigo-  cultivation,  receives  its  stamp  from  the  em* 

lOos  powers  of  sensation,  and  how  difti-  ptoyment  of  the  first  few  years  of  life ;  that 

rently  it  appears  to  the  same  person  at  dif-  the  education  of  the  nursery  is  of  almost 

lerent  times.    But  all  these  things  do  not  incalculable  moment  in    the  mental   and 

disprove  what  we  before  stated  respecting  moral  culture ;  that  by  the  neglect  of  it 

the  improvement  of  the  senses  themselves  ;  •  years  of  labour  may  be  rendered  requisite 

they  merely  point  out  as  another  means  to  to  compensate  in  some  degree  for  it,  and 

fender  sensation  efficacious,  that  we  should  by  a  proper  attention  to  it  a  foundation  is 

extend  the  perceptions  and  render  them  ac-  laid  for  a  clear  and  vigorous  understanding 

curate.    That  is  by  giving  extent  and  accu-  and  lively  and  pure  idTections.    As  fiu*  as 

ficy  to  the  perceptions  vre  render  the  sen-  the  understanding  can  be  considered  as 

Htions  more  efilcacious,  whidi  we  mention-  separate  from  the  affections,  the  primary 

ed  as  one  of  the  principal   things  upon  ol^ct  is  to  gain  clear  and  extensive  per- 

which  the  extent  and  accuracy  of  the  per-  ceptions,  and  fixed  active  attention ;   and 

ceptions  depend. — To  giv^  vividness  and  respecting  these,  the  few  observations  which 

efficacy  to  the  sensations,  tlie  organs  of  have  been  made  may  afford  some  usefiil 

sense  should  then  be  exerted  on  various  hints  to  the, thoughtful.   Miss  Hamilton  has 

objects  and  in  various  situations  ;   a  still  many  judicious  remarks  on  this  subject  at 

more  important  mean  ia,  to  direct  the  at-  the  beginning  of  the  second  volume  of  her 

tention  sulficiently  to  the  objects  of  sersa-  work  on  education ;  a  work  wliicfa  though 

tion.     In  what  manner  it   produces  the  sometimes  incorrect  as  to  scieniific  arrange- 

cfi'ect  Nwe  know  not,  but  it  is  Certain  that  ment,  and  still  more  frequently  as  to  pre- 

theefliicaciousnessofsensations  in  producing  dsion  of  language,  contains  many  highly 

distinct  ideas,  depends  principally  upon  the  valuable  instmctioos  for  the  culture  of  the 

degree  of  attention  which  those  sensations  human*mind. 

receive.    Hence  tho»e  who  have  the  care        4.  Sensations  are  to  be  considered  not 

of  infants  and  rhildren,  shoiUd  give  them  only   as   the    original   materials   for    the 

every  opportunity  to  keep  their  attention  various  operations  of  intellect,  but  a»  the 

directed  to  the  objects  of  their  senses,  and  sources  of   all   the  mental  pleasures  and 

every  means  should  be  employed  to  lead  pams.      In    the   eap-liest  periods  of    lite 

them  to  snch  attentioo :  a  child  intantly  probably  there  is  no  teniation  oaaccom- 
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piDier]  eitlifr  villi  pltasore  or  writh  piin  ;  wluch  inKj   br  traced  raricius  important 

anil  u  man  it  constituted,  this  u  iieMsrary  fkcti  connected  with  tlie  moral   ciJtnre. 

both  to  fix  the  attention  opon  ibe  objects  Whatever  bo  tbe  peculiar  mode  b;  wliirli 

or  sente,  and  for  seirprrterralian.    I'Jea-  impreiainns  tram  the  objects  of  seme  are 

■iirable  tensatioits  are  called  sensible  plea-  transinilted  llirongh  tlie  nerves  lo  the  brain, 

lurea,  painfiil  senMlions  senuble  paim.  The  it  seems  decidedly  probable  that  the  dif- 

pleaanrabte  sensations  leave   t>ehind  Iheni  Terence  between   pleasurable  and  puniiil    ' 

pleasurable  idea«,  which  are  called  menUl  leniaiion*  coiuisU  (as  far  as  reapects  tbe 

or  intellectual  pleainrei ;  and  in  the  same  sensations  themselves),  in  di'Bree  onlj :  that 

manner  Ibe  painful  sensations  leave  behind  pain  has  the  same  cause  as  pleamre,  ex- 

Ihem  painTnl  ideas,  which  are  called  menial  cept  tliat  it  acts   more   intensely.    "All 

pain«.    Mental  pleasures  combine  vfjOi  one  pleasure,"  ai  Hartley  remarks,  "  appears  lo 

another,  and  fomi  more  compter  feelings,  pass  into  pain  by  increasing  in  cause,  im- 

nith  otheis,  and  so  on,  till  owing  presiion,  dnratinn,  sensibility  of  the  organ 
which  ii   ' 


s  impressed,  < 
agreeable  wannth  may   be  made  to  pa>s 
I  troublesome   or   bnrnine  heat,  by 


'  *'ery  great  complexity  of  the  whole, 
tlic  coniponenl  parls  are  not  dutcernablc. 
In  Ihisilage  of  Ibeir  progress  it  is  tliat  tliey 
geaerally  lall  under  our  inspection.  They 
Appear  to  us  at  lirst  to  have  no  cannec- 
lion  with  lensalioni  ;  but  tbii  a  merely  be- 
cause we  ctniiDt  readily  spparate  Ihera  into  iii»hes  the  vividness  of  the  se 
their  component  parlj.  Reasonnble  evi-  vided  there  be  no  inrrea'e  to  tJie  exciiiug 
dence  can  be  adduced  to  ihnw  tfaul  all  Ibe  cause,  or  in  Uie  sensibility  of  Ibe  oiyan, 
menial  pleasures  and  pains,  bate  their  ori'  &<^')  peal  pain  will  by  repetition  gradnally 
Cin,  indeed  are  formed  solely,  of  the  relicts  subside  into  pain  lets  intense;  pains  may 
of stMiblepleoaures and paius.  '  "  ''  ""'  '  " 

.   Considering   teusible    pleasare: 


be  converted  by  repetition  into  pleasure: 
and  pleasures  may  be  converted  into  indif- 
ferent sensations.    Thtt  procress  may  be 
obbervad  in  tbe  effects  of  spiriluoui  liquors, 
or  any  other  stimuli  which  strongly  afiert 
Imc  organs  of  tasle.    There  are  probnbly 
no  cases  in  wbidi  the  taste  of  spirituous 
Hquois  would  originally  be  olhcrwiae  Uian 
disagreeable  -,  by  degrees  the  repealed  nse  of 
them  brings  tlie  sensations  which  tbey  oc- 
ans  of  present  and  fotare  sensible  enjoy-     casion  within  tbeliinit  of  pleasure;  even  tlien 
□t,  hut  as  increasing  tbe  fund  of  materials     aconsiderahteincreaseofthequantily  Ulieu 
the  purest  mental  pleasures.    Childhood     would  heighten  the  sensalions  to  tlie  limits 


pains  as  tbe  rudiments  of  mental  pleasures 
and  pains,  it  is  raqnisite  during  tlie  early 
part  of  life  to  keep  the  inlets  of  sensation 
in  a  fit  slate  foe  receiWng  them,  and  not  to 
check  the  one  or  lo  impose  tbe  other,  ex- 
cept where  an  enlightened  regard  to  the  fu- 
ture wellare  requires  it.  The  bealtli  of  the 
body  should  be  attended  lo,  not  merely 


of  pain:  but  suppose  the  pleasurable  portion 
continned  without  increase,  the  repeated 


thoiild  be  regarded  as  the  time  for  the 

qiiisition  ormaieriali,  not  only  for  the  ' 

lect  but  for  the  affections.     Its  pleasures  '<'e  oi  ii  oimimsaes   me  vividncsi  di  the 

ihonid  be  restrained  only  by  those  limits  pleasure,  till  at  last  the  sensation  prodncvd 

wliich  the  laws  of  sensation  and  association  "  completely  indifferent.— We  here  adduce 

impose  ;  whicli  require  that  they  should  be  tbe  tact  merely  as  illustrative  of  tbe  general 

moderate,  and  conoecled  only  with  sncb 


objects  as  will  not  lead  to  future  pains : 
unavoidable  pains  ibould,  as  far  as  possible, 
be  removed ;  and  no  avoidable  ones  imposed, 
except  what  tlie  laws  of  association  require, 
that  is,  those  which  are  necessary  for  the 
removing  or  preventing  of  greater  evd, 
eiilier  by  remedying  bodily  disorders,  and 
destroyinjt  blse  associaiioiu,  or  by  conoect- 
ing  sensible  pains  with  sucb  ubjecia  as 
would  lead  to  future  pains,  more  impoilanl 
c'nber  as  to  vividness  or  duration. 

6.  Tlie  grand  taw  of  sensible  pleatarcs 
and  paina  ia,  that  by  frequent  repeiiiiDn 
they  leie  tbeii  vividneu.    Tlii)  i*  a  law  to 


7.  We  have  stated  in  tbe  separate  arli- 
cles  above  referred  to,  that  the  original 
leosibte  pleasures  derived  from  the  taile 
and  smell  are  very  numerous,  and  far  ex- 
ceed the  pains ;  that  the  original  sensible 
pleasures  derived  from  the  sight  and  the 
bearing  are  also  numerons,  while  the  origi- 
nal sennble  pains  arc  few  ;  and  that  Ibn 
original  sensible  pleasures  derived  from  the 
sense  of  feeling  are  le»  inleiue  than  the 
puns  derived  from  that  seine  which  are 
more  numerous  and  vivid  Ifaiin  all  tlii-  other 
sensible  pains  united.  From  thi^  account 
we  should  be  ted  to  infer  iliat  tlie  pains  of 
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ieoMitioD  are  very  far  exceeded  by  the 
pleasures  of  seuMtion. — ^Tbis  will  be  still 
more  evident  when  we  rpcollect  Uiat  the 
plea^nrable  sensation^  are  those  of  constant 
occurrence,  the  painful  sensation*  much 
more  rare.  In  the  early  part  of  life,  ^most 
testations  tliat  are  not  painful  are  plea- 
sarable ;  aad  the  pleasurable  are  continually 
recurrinir»  The  eye  and  the.  ear  seem  to 
convey  scarcely  any  thin^  but  pleasurable 
sensations  to  the  infant  mind ;  the  taste  and 
smell  are  continually  pouring  in  their  plea- 
soimble  sensations  seldom  mixed  witb  pain  ; 
the  feeling,  when  the  body  is  healthy, 
**  when  life  is  felt  m  every  limb,"  is  also 
constantly  adding  to  tlie  stock  of  plea- 
surable sensations^  those  derived  from  the 
.  glow  of  health  and  the  active  motions  of 
childhood  $  to  balance  all  this  there  are,  in 
some  few  cases,  frequent  pains  of  body,  but 
more  frequently  the  pains  arising  from  ill 
health  are  of  seldom  recurrence,  and  the 
artificial  sensible  pains  are  still  lesa  fre- 
qaently  received.  Such  u  tlie  matter  of 
ftct,  and  if  we  consider  the  cause  of  the 
sensible  pleasures  and  -pains  as  differing 
only  in  degree,  we  shall  readily  admit,  that 
on  the  whole  the  pleasurable  sensations 
▼ery  hr  exceed  tlie  painful  sensations ;  for 
the  sensible  pains  being  produced  by  an 
excessive  action  of  the  organs  of  sensation, 
common  impressions  will  not  produce  them, 
and  should  tliey  become  very  frequent  by 
the  grand  law  of  sensation  already  utated, 
they  will  gradually  diminish  in  vividness, 
and  at  last  come  witliin  the  limits  of  plea- 
rare. 

SENSITIVE  plant.    Sec  Mimosa. 

SENTICOSiE,  in  boUny,  the  name  of 
the  thirty-fifth  order  in  Linnaeus's  Frag- 
ments of  a  Natural  Method,  consisting  of 
the  rose,  bramble,  and  other  plants  that  re- 
semble them  in  external  structure. 

SEPIA,  in  natural  history,  cuttle fishf  a 
genun  of  the  Vermes  MoUiisca  class  and  or- 
der. Body  fiesliy,  receiving  the  breast  in  a 
sheath,  with  a  tubular  aperture  at  its  base ; 
eight  arms,  beset  with  numerous  warts  or 
suckers,  and  in  most  species  two  peduncu- 
lated tentacula ;  head  short ;  eyes  large ; 
month  resembling  a  parrot's  beak.  Eight 
species  are  mentioned.  They  inhabit  v<i- 
rions  seas,  and  in  hot  climates  grow  to 
a  very  considerable  size;  they  are  armed 
with  a  most  terrible  apparatus  of  holders, 
furnished  with  suckers,  by  which  they  fsis- 
ten  upon  and  convey  their  prey  to  the 
mouth. 

S.  octopus  is  found  in  the  Mediterranean 
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and  Indian  Seas,  and  in  tlie  latter  it  is  some* 
times  so  large  that  the  arms  are  said  to  be 
nine  fathoms  long.  -  In  these  seas  the  Indi- 
ans never  venture  out  without  hatchets  in 
their  boat%  to  cut  off  the  arms,  sliould  it 
attempt  to  fasten  upon  them  and  draw  them 
under  water. 

S.  officinalis  inhabits  the  ocean,  and  is 
the  prey  of  the  whale  tribe  and  plaisc ;  its 
.  arms  are  also  frequently  eaten  off  by  the 
conger  eel,  and  are  reproduced.  See  Re- 
production. Tlie  bony  scale  on  the  back 
is  that  wliich  is  sold  in  the  shops,  and  which, 
when  reduced  to  fine  powder,  is  reckoned 
excellent  for  the  teeth,  as  well  for  keeping 
them  white  as  for  preserving  them.  It  is 
also  used  as  pounce.  Tliese  animals  have 
the  power  of  squirtmg  out  a  black  fluid 
resembling  ink,  which  is  said  to  be  an  in- 
gredient used  in  the  composition  of  Indian 
ink.  They  deposit  tlieir  eg£[s  upon  sea- 
weed, which  resemble  a  bunch  of  grapes. 
When  first  deposited  they  are  white,  but 
when  impregnated  by  the  male  they  be- 
come black ;  tliey  are  roun J,  with  a  little 
point  at  the  end,  and  in  each  of  them  is  in' 
dosed  a  living  cuttle-fi^h,  surrounded  with 
a  gelatinous  fluid.  Tlie  flesh  is  used  as  food 
by  tlie  Italians. 

SEPIARIiE,  in  botany,  tlie  name  of  the 
forty-fourth  order  in  LinnaPus's  Fragments 
of  a  Natural  Method,  consisting  of  many 
beautiful  woody  plants,  both  of  the  shrub 
and  tree  kind,  most  of  which  do  not  drop 
their  leaves  till  nearly  the  time  in  which  the 
new  leaves  begin  to  appear.  Among  the 
plants  of  this  order  are  tlie  fraxinus,  or  ash ; 
jasminum, jessamine  tree;  ligiistruni,  privet; 
syringa,  lilac. 

SEPTAS,  in  botany,  a^  genus  of  the 
Heptandria  Heptagynia  class  and  order. 
Natural  order  of  Succulentae.  Sempervivse, 
Jussieii.  Tliere  is  but  one  species,  viz.  S. 
capensis,  round-leaved  septas,  a  native  of 
tlie  Cape  of  Good  Hope. 

SEPTEMBER,  tlie  ninth  month  of  the 
year,  consisting  of  only  thirty  days:  it  took 
its  name  as  being  tlie  seventli  month,  reck- 
oning from  March,  with  which  the  Romans 
began  their  year. 

SEPTUAGINT,  the  name  given  to  a 
Gj:eek  version  of  tlie  books  of  the  Old 
Testament,  from  its  being  supposed  to  be 
performed  by  seventy-two  Jews,  who  are 
usually  called  the  seventy  interpreters,  be- 
cau^.  seventy  is  a  round  number.  The  his- 
tory of  this  version  is  expressly  written  by 
Aristeas,  an  officer  of  tlie  guards  to  Pto- 
lemy Philaddphns,  tbe  substance  of  whose 
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ttcconDt  is  as   follows:    Ptolemy  liavihg 
erected  a  fine  library  at  Alaxandriay  which 
be  took  care  to  fill  with  the  most  cnrions 
and  valuable  books  from  all  parts  of  the 
world,  was  informed  that  the  Jews  bad  one 
containing  the  laws  of  Moses,  and  the  his- 
tory of  that  people,  and  being  desirous  of 
enrichmg  his  Ubrary  with  a  Greek  transla- 
tion of  it,  applied  to  the  faigli  priest  of  the 
Jews ;  and  to  engage  him  to  comply  yrith 
ius  request,  set  at  liberty  all  the  Jews, 
whom  his  father  Ptolemy  Soter  had  reduced 
to  slavery.    After  such  a  step,  be  easily  ob» 
tained  what  he  desired  ;  Eleazar,  the  Jew- 
ish high'priest,  sent  back  his  embassadors 
with  an  exact  copy  of  the  Mosaical  law, 
written  in  letters  of  gold,  and  six  elders  of 
each  tribe,  in  all  seventy- two,  who  were 
received  with  marks  of  respect  by  the  king, 
and  then  conducted  into  the  Isle  of  Pharos, 
where  they  were  lodged  in  a  honse  pre- 
pared for  their  reception,  and  supplied  with 
«very  thing  necessary  in  abundance.    They 
•et  about  the  translation  without  loss  of 
time,  and  finished  it  in  seventy-two  days ; 
and  the  whole  being  read  in  tlic  presence  of 
the  king,  he  admired  the  profound  wisdom 
of  the  laws  of  Moses,  and  sent  back  the 
deputies,  laden  with  presents  for  themselves, 
the  high-priest,  and  the  temple.    This  ver- 
sion was  in  use  to  the  time  of  our  Saviour, 
and  is  that  out  of  wliich  all  the  citations  iu 
the  New  Testament,  from  the  Old,  are  ta- 
ken.   It  was  also  the  ordinary  and  canonical 
translation  made  use  of  by  the  Christian^ 
church  in  the  earliest  ages ;  and  it  still  sub- 
sists hi  the  churches  both  of  tlie  east  and 
west.    It  is,  however,  observable,  that  the 
chronology  of  the  septoagint  is   different 
Aom  the  Hebrew  text. 

SEQUENCE,  in  gaming,  a  set  of  cards 
immediately  fallowing  each  other,  in  the 
tame  suit  as  a  king,  queen,  knave.  Sec.  and 
thus  we  say,  a  sequence  of  three,  four,  or 
£ve  cards ;  but  at  piquet  these  are  called 
•tierces,  quarts,  qaints.  See. 

SEQUESTRATION,  is  the  separating 
or  setting  aside  of  a  tiling  in  controversy 
from  the  possession  of  iMth  those  who  con- 
tend for  it ;  and  it  is  of  two  kinds,  volun- 
tary or  neoessary :  voluntary  is  that  which 
ia  done  by  consent  of  each  party;  neces- 
aary  is  what  the  judge  does  of  his  authority, 
whether  die  parties  will  or  not.    It  is  used 
also  for  the  act  of  the  ordinary  disposing  of 
the  goods  and  chattels  of  one  deceased,    ' 
whose  estate  no  man  will  meddle  with.    A 
aequestration  is  also  a  kind  of  execution  for 
.^bty  especially  in  tha  case  of  a  beneficed 
VOL.  XL 
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derk,  of  the  profits  of  the  benefice,  to  bl 
paid  over  to  him  that  had  the  judgment  till 
the  debt  is  satisfied. 

SEQUINy  a  gold  coin  stmck  at  Venice, 
and  in  several  parts  of  the  Grand  Seignior's 
dominions. 

SERAPIAS,  in  botany,  heUeborine,  a 
genus  of  the  Gynaudria  Diandria  clais  and 
order.  Natural  order  of  Orchidece.  Es^ 
seutial  character:  nectary  ovate,  gibbons^ 
with  an  ovate  lip.  There  are  fourteen  spe^ 
cies. 

'SERGE,  in  commerce,  a  woollen  stufiT 
manufactured  in  a  lootai,  of  which  there  ara 
various  kinds,  denominated  either  firom 
their  difierent  qualities,  or  from  tiie  places 
where  they  are  wrought;  the  mostconsi* 
derable  of  which  is  the  English  serge,  which 
is'highly  valued  abroad,  and  of  which  a  ma* 
nofacture  had  been  for  some  years  carried 
on  in  France. 

In  the  manufacture  of  serges,  the  longest 
wool  is  chosen  for  the  warp,  and  the  shortest 
for  the  woof.    But  before  either  kuid  is 
used,  it  is  first  scoured)  by  potting  it  ia  a 
copper  of  liquor,  somewhat  more  than  lnke« 
warm,  composed  of  three  parts  of  fiur  water 
and  one  of  urine.    After  it  has  staid  in  it 
long  enough  for  the  liquor  to  take  off  the 
grease,  &c.  it  is  stirred  briskly  about  with  a 
wooden  peel,  taken  out,  drained,  washed  in 
a  mnnhig  water,  and  dried  in  the  shade ; 
beaten  with  sticks  on  a  wooden  rack,  to 
drive  out  the  coarser  dust  and  filth ;  and 
tlien  picked  clean  with  the  hands.    It  is 
then  greased  with  oil  of  olives,  and  the 
longest  wool  combed  with  large  combs, 
heated  in  a  little  furnace  for  that  purpose : 
to  clear  it  from  the  oil,  it  is  put  into  a  ves- 
sel of  hot  soap-water,  whence  being  taken 
out,  wrung,  and  dried,  it  is  spun  on  the 
'Wheel.    As  to  the  shorter  wool,  intended 
for  the  woof,  it  is  only  carded  on  the  knee 
with  small  fine  cards,  and  then  spun  on  the 
wheel,  without  being  scoured  of  its  oil: 
and  here  it  is  to  be  observed,  that  the 
tJiread  for  the  warp  is  always  to  be  spun 
finer,  and  much  better  twisted,  than  that  of 
the  woof. 

The  wool  both  for  the  warp  and  woof  be- 
ing spun,  and  the  thread  reeled  into  skeios; 
that  of  the  woof  is  put  on  spools,  fit  for  tlie 
cavity  of  the  shuttle ;  and  tliat  for  the  warp 
is  wound  on  a  kind  of  wooden  bobbins,  to 
fit  it  for  warping  ;  and  when  warped,  it  is 
stiffened  witli  a  size,  usually  made  of  the 
shreds  of  parchment ;  and,  when  dried,  put 
into  tlie  loom,  and  mounted  so  as  to  be 
raised  by  four  treddles,  placed  imder  the 
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loom,  which  the  workman  makes  to  act 
traiisvei>ely,  equally,  and  alteraaVely,  one 
after  another,  with  hin  feet;  and  as  the 
threads  are  raised,  throws  the  shuttle.  See 
Weaving. 

The  serge,  en  being  taken  from  the  loom, 
ii  carried  to  the  fuller,  who  fulls  or  scours 
it,  ill  the  trough  of  his  mill,  with  fullers- 
eartli :  and  after  the  first  fulling,  the  knots, 
aids,  straws.  Sec.  sticking  out  on  either  side 
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dass,  by  certain  characters,  which  they  po5f* 
•ess  in  common,  and  which  the  rest  of  the 
bodies  of  that  class  have  not. 

Series,  in  mathematics,  is  a  number  of 
terms,  whether  of  numbers  or  quantities, 
iocreaHing  or  decreasing  in  a  given  pro- 
portion ;  the  doctrine  of  which  has  already 
been  given  under  the  article  Progression. 

Series,  ia/Smi^,  is  a  series  consisting  of 
an  infinite  number  of  terms,  that  is,  to  the 


of  the  surface,  are  taken  off  with  a  kind  of    end  of  which  it  is  impossible  ever  to  come ; 


pliers,  or  iron  pincers,  after  which  it  is  r« 
turned  into  the  fuliing-trough,  where  it  is 
worked  with  warm  water,  in  which  soap 
iMto  been  dissolved ;  when  quite  cleared,  it 
ii  taken  out,  the  knots  are  again  pulled  off; 
h  is  then  put  on  the  tenter  to  dry,  taking 
care,  as  fast  as  it  dries,  to  stretch  it  out 
both  m  length  and  breadth,  till  it  be 
brought  to  its  just  dimensions ;  then  bemg 


so  that  let  the  series  be  carried  on  to  any 
•nignable  length,  or  number  of  terms,  it 
can  be  carried  yet  fiirther,  without  end  or 
limitation. 

A  number  actually  infinite,  (that  b,  all 
whose  units  can  be  actually  assigned,  and 
yet  is  without  limits)  is  a  plain  contradic- 
tion to  all  our  ideas  about  numbers ;  for 
whatever  number  we  can  conceive,  or  have 


taken  off  the  tenter,  it  is  dyed,  shorn,  and    any  proper  idea  of,  is  always  determinate 


pressed. 

SERJEANT  at  (oir,  is  the  highest  de- 
gree taken  in  that  profession,  as  that  of  a 
doctor  is  in  the  civil  law.    To  these  Ser- 
jeants, as  men  of  great  learning  and  ex- 
perience, one  court  is  set  apart  for  them 
to*  plead  in  by  themselves,  which  is  the 
Court  of  Common  Pleas,  where  the  com- 
mon law  of  England  is  most  strictly  observ- 
ed ;  yet,  though  they  ha?e  this  court  to 
themselves,  they  are  not  restrained  from 
pleading  in  any  other  courts.    The  judges 
cannot  be  elevated  to  that  dignity  till  they 
have  taken  the  degree  of  Serjeant  af  Law. 
They  are  called  brothers  by  the  judges, 
who  hear  them  next  to  the  Knag's  counsel ; 
but  a  King's  Serjeant  has  precedence  of  all 
but  the  Attorney  and  Solicitor  General. 
These  are  made  by  the  King's  mandate,  or 
writ 

Serjeant  at  torms,  is  one  whose  ofiice  is 
to  attend  on  the  person  of  the  King,  to 
arrest  persons  of  condition  offending. 

SERJEANTY,  in  law,  signifies  a  service 
that  cannot  be  dne  from  a  tenant  to  any 
Lord,  but  to  the  King  only.  Although  the 
old  tenures  are  aboUshed,  yet  the  merely 
honorary  services  of  grand  and  petit  ser* 
jeanty  remain. 

SERIES,' in  general,  denotes  a  continued 
•accession  of  things  in  the  same  order,  and 
having  the  same  relation  or  connection  with 


and  finite ;  so  that  a  greater  after  it  may  be 
assigned,  and  a  greater  after  this ;  and  so 
on,  without  a  possibility  of  ever  coming  to 
an  end  of  the  addition  or  increase  of  num- 
bers, assignable ;  which  inexhaustibility,  or 
endless  progression  in  the  nature  of  num- 
bers, is  all  we  can  distinctly  understand  by 
the  infinity  of  number;  and  therefore  to  say 
that  the  number  of  any  things  is  infinite,  if 
not  saying  that  we  comprehend  their  num- 
ber, but  indeed  the  contrary ;   the  only 
thing  positive  in  this  proportion  being  this, 
that  tlie  number  of  these  things  is  greater 
than  any  number  which  we  can  actually 
conceive  and  assign.    But  then,  whether  in 
things  that  do  really  exist,  it  can  be  truly 
said  that  their  number  is  greater  than  any 
assignable  number;  or,  which  is  the  same 
thing,  that  in  the  numeration  of  their  unita 
one  after  another,  it  is  impossible  ever  to 
come  to  an  end ;  this  is  a  question  about 
which  there  are  difieireiit  opinions,    with 
which  we  have  no  business  in  this  pUce  ; 
for  all  that  we  are  concerned  here  to  know, 
is  this  certain  truth,  that  after  one  deter- 
minate number,  we  can  conceive  a  greater, 
and  after  this  a  greater,  and  so  on  without 
end.    And,  therefore,  whether  the  number 
of  any  things  that  do,  or  can  really  exist  all 
at  once,  can  be  such  that  it  exceeds  any 
determinable  number,  or  not,  this  is  true, 
that  of  thuigs  which  exist,  or  are  produced 


each  other :  in  this  sense  we  say,  a  series  of    successively  one  after  another,  the  number 


emparors,  kings,  bishops,  &c. 

In  natural  history,  a  series  is  used  for  an 
order  or  subdivision  of  some  class  of  natural 
bodies;  comprehending  all  such  as  are  dis- 
tmguished  firoa  the  other  bodiea  of  thRt 


may  be  greater  than  any  assignable  one ; 
because  though  the  number  of  things  thus 
produced,  that  does  actually  exist  at  any 
time,  is  finite,  yet  it  may  be  increased  with- 
out eod.    And  this  ia  the  distinct  and  tnio 


nottOD  of  tJie  infinity  of  a  leiips,  lliat  ii, 
o(  the  inlimiy  of  Ihe  number  of  iu  l«rnie, 
aaith cicpiTued  in  ihe  detitulion. 

Hence  it  ti  )il«n  tint  we  cumot  upply 
(Din  infiniie  serin  tliei^otntnan  notion  ofa 
mm,  ni.  ■  coUcclion  of  aevurd  pirliciildr 
nnmben  Ibal  are  joined  and  vdded  loKP<Iiri' 
one  afler  inotber,  for  tUi>  auppmes  tliat 
thne  particiiUr)  are  all  known  and  drier- 
ininedi  nhercu  the  ternu  of  an.inlinite 
■erica  eannat  be  all  aepwately,  assi^eJ, 
tlirre  being  no  end  in  Ihe  nonieratioa  nfitt 
parli,  and  therefore  it  on  bavc  no  >nm  in 
eetue.  But  again,  if  we  consider  tbat  the 
idea  of  an  infinite  leries  cunBiEla  of  two 
parti,  riz.  the  idea  of  lomelhini;  poiilive 
and  determined,  in  so  far  •*  we  conceive 
the  series  to  be  actaally  carried  on ;  and 
tlie  idea  of  an  ioeidiuustible  remainder  still 
behind,  or  an  endleu  addition  of  terms  thai 
ran  bemade  to  it  one  after  another,  wliirb 
a  u  diflerentfroni  the  idea  of  a  finite  series 
as  two  things  can  he:  bence  we  may  con- 
ceive it  at  a  whole  of  ita  own  kind,  which, 
therefore,  may  be  raid  to  have  a  total  value 
whether  that  be  delenninable  or  not.  Now 
in  some  infinite  aeries  this  value  is  finite  or 
Umited  i  that  ii,  a  number  ii  anignalHe  be- 
yond which  the  lum  of  no  aiiignable  num- 
ber of  term*  of  the  leriea  can  tver  reach, 
nor  indeed  ever  be  equal  to  it,  yet  it  may 
approach  to  it  in  such  a  manner  as  to  want 
lliin  any  atsi^iable  difference',  and 
^  may  call  tlie  value  or  siiin  of  the 
;  not  u  beinc  a  number  found  liy  the 
common  method  of  addition,  bnt  a^  being 
n  of  llie  value  of  the  series, 
taken  in  alt  iti  infinite  capacity,  tliat  if  it 
were  poa^ible  to  add  them  all  one  after 
another,  the  sum  would  be  equal  to  thii 

Aicain,  in  oiber  leriei  the  value  fau  no 
limitatioD  i  and  we  may  express  ihia,  by 
aayin;,  the  lum  of  Ihe  teriei  is  inlinitely 
great;  which,  indeed,  siunifies  no  more  than 
0  detcrmiuaie  and  auipiable 
value;  and,  that  the  series  may  be  carried 
■neb  a  lenElJi  as  iia  aim,  so  hi,  shall  be 
freattr  than  any  vntn  number.  In  short. 
In  the  firal  case,  we  affirm  tkera  i*  a  simi, 
jpft  not  a  sum  lakcu  in  the  common  sense; 
in  the  other  case,  we  plauily  deny  a  deter- 
ninate  <am  in  any  sense. 

Tlutrtm  1.  In  an  infinite  series  of  nnm- 
ben,  mcreasing  by  an  equal  diffeience  or 
it  b,  all  arithmetical  or  neomettical 
g  pivgreuion)  from  a  given  nnm- 
■m  may  be  found  greater  than  any 
astiCtMbh  nunbei. 
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Hence,  if  these) 
that  coutinoally  ii 
eontinualJy  increase,  comporins  each  lem 
lo  tlje  preceding,  it  is  manirest  that  ths 
same  thing  muit  be  true,  as  if  the  diSereucM 
or  ratios  continued  equal 

Thfarem  1.  In  a  series  decreasia;  in  Iq-  ' 
(iuitiiin  ill  a  given  latio,  we  can  find  a  tetv  j 
test  than  any  assignable  fraction, 

Heuce,  if  the  terms  decrease,  so  as  the 
ratios  of  each  term  to  the  pieceding  do 
also  continually  decrease,  then  the  tame 
thing  is  atio  true,  as  when  they  continoe 

Thtm-em  3.  Tlie  sum  of  an  infinite  seriea 
of  nombers  all  eqnal,  or  increasing  contini^ 
ally,  by  wlialever  differcncea  or  ratios,  is  in- 
finitely great ;  tlist  ia,  such  a  series  has  nit 
detenninaie  sum,  but  grows  soas  to  exceed 
any  assignable  n amber. 

Dcnou.  First,  if  the  terms  are  all  equal, 
as  A :  A  :  A,  Ac.  then  tlie  fiim  of  any  finite 
Dumber  of  them  is  the  product  of  A  by 
that  number,  as  An;  bin  tlie  greater  n  i*, 
Ihe  greater  is  An;  and  we  can  lake  ■ 
giMler  than  any  aasignabie  number,  there- 
fore A 11  will  be  still  greater  than  any  assigii>  - 
able  number. 

Secondly,  suppose  tJie  series  increases 
continually,  (whether  it  do  so  infiniiely  or 
limitedly)  then  its  sum  mint  be  infinitely 
great,  because  it  would  be  bo  if  ihc  lermi 
continued  all  equal,  and  therefore  will  be 
more  so,  since  they  increase.  Bol  if  we 
suppose  the  series  increases  infinitely,  eilhtr 
by  equal  ratios  or  diflerences.  or  by  increaa- 
ing  differences  or  ratios  of  each  lemi  It 
precedmg ;  llien  Ihe  rtuoo  of  the  lums  b^ 
ing  inhuite  wilt  appear  from  the  first  Iheo-    ' 


;  for 


found  gteater  than  any  assignable  number, 
and  much  more  thi'refore  tlie  sum  of  that 
and  all  the  preceding. 

TUorert  4.  The  Sum  of  in  infinite  seriM 
of  numbers  decreasing  in  the  same  ratio  ii 
a  finite  number ;  equal  lo  the  quote  nrisinc 
from  Uiediviiion  of  the  product  of  the  ratio 
and  first  lenn,  by  the  ratio  less  by  nnitj : 
that  is,  the  sum  of  an  assignable  number  of 
terms  of  the  series  can  ever  be  equal  to 
that  quote ;  and  yet  no  number  less  than  it 
is  equal  to  the  value  of  the  series,  or  to 
what  we  can  actually  determine  in  it;  i» 
tlial  we  can  carry  the  series  so  fiir,  that  the 
sum  shall  want  of  this  quote  leH  Ihan  any 
aprignabte  diflerence. 

Demojia.  To  whatever  assigned  number 
of  terms  the  series  is  carried,  it  is  so  far  fi- 
nite i  and  if  the  grealesi  term  is  i,  the  least 
F  i 


Series. 


A,  and  the  tatio  r,  then  the  sum  is  S  = 

-    ".    See  Progression. 

Now,  ui  a  decreasing  series  from  I,  the 
more  terms  vre,  actnally  raise,  the  last  of 
them.  A,  becomes  the  lesser,  and  the  lesser 
Ais  rl  —  A  is  the  greater,  and  so  also  is 

tl A 

* •-- :  but  rl  —  A  being  still  less  thaA 

rL  therefore is  still  less  than , 

that  is,  the  sum  of  any  assignable  number 

of  terms  of  the  series  b  still  less  than  the 

rl 
quote  mentioned,  which  is r,  and  this 

ti  the  first  part  of  the  theorem. 

Again,  fhe  series  may  be  actually  con- 
tinued to  &r,  that  li=^  shaH  want  of 

.  ■ ten  than  any  assignable  diffisrpiice ; 

for,  as  the  series  gote  on,  A  becomes  less 
and  less  in  a  ceHain  ratio,  and  so  the  series 
may  })e  actually  continued  till  A  becomes 
less  than  any  assignable  number,  (by  Theo- 

rem  2)  now =± -,  and 

r  —  1        r — I        r  —  r 

— "Y  I*  ^^^  ^^''^  ^  9  therefore  let  any  nom^ 

ber  assigned  be  called  N,  we  can  carry  the 
series  so  &r  till  the  hst  term  A  be  less  than 


stration  where  it  is  used  in  that  sense ;  be' 

cause  if  it  is  said  that  it  exceeds  tfast 

adequate  value,  yet  it  is  demonstrated  that 

this  excess  must  be  less  than  any  assignable 

difference^  which  is  in  effect  no  difference, 

and  so  the  consequent  error  will  be  in  effect 

no  error :  for  if  any  error  can  happen  from 

rl 
bemg  greater  than  it  ought  to  be,  to 

represent  tiie  complete  value  of  the  infinite 
series,  that  error  depends  upon  the  excess  of 

■  over  that  complete  value;  but  this 

excess  being  unassignsAile,  (hat*  consequent 
error  must  be  so  too ;  because  still  the  less 
the  excess  is,  the  less  will  the  error  be  that 
depends  upon  it    And  for  this  reason  we 

may  justiy  enough  look  upon  as  ex- 
pressing the  adequate  value  of  the  infinite 
series.  But  we  are  further  satisfied  of  the 
reasonableness  of  this,  by  finduig,  ui  fact, 
that  a  finite  quantity  does  actually  convert 
into  an  infinite  series,  which  happens  in  the 
case  of  infinite  decimals.  For  example, 
f  ^ .  6  6  6  6,  Sec,  which  is  plainly  a  geo- 

metrical  series  from  -or-  in  the  continual 
ntioof  lOtol;  lbritis-^4--^  +  — 


N ;  and  became 


rl  — A 
r— 1 


wanti  of 


rl 


r,  &C» 


r  — 1' 


rl 
r  — 1 


the  differencie -,  which  Is  liess  than  A, 

which  is  also  lest  than  N,  therefore  the 
second  partof  the  theorem  is  also  true,  and 

is  the  tme  Value  of  the  series, 

•Mi  rl 

The  sense  u  which is 

r —  1 

tfidled  the  som  of  the  series,  has  been  sufil- 

«ientiy  explained;  to  which,  however,  we 

shall  add  this,  that  whatever  consequences 

follow  from  the  supposition  of       •-  being 

the  tme  and  adequate  value  of  the  series 
taken  m  all  its  mfinite  capacity,  as  if  the 
whole  were  actually  determined  and  added 
together,  can  never  be  the  occasion  of  any 
error  in  any  operation  or  demon- 


'  10000' 

And  reversely,  if  we  lake  this  series,  and 
find  its  sum  by  the  preceding  theorem,  it 

comes  to  the  same  f;  for  l^^—^r^icr 

60 
10 

whence  ■^*-  ^ -  ^  -. 
r  — 1      9       3 

We  have  added  here  a  table  of  all  the 
varieties  of  dfternuned  problems  of  infinite^ 
decreasing,  geometrical  progressions,  which 
all  dependupoD  these  tiiree  tilings,  viz.  the 
greatest  term  /,  the  ratio  r,  and  the  sum 
by  any  two  of  which  the  remaining  one 
may  be  found:  to  which  we  have  added 
some  otiier  problems,  wherein  S  — LU. 
considered  as  a  tiling  distmct  by  itself^ 
that  is,  without  considering  S  and  L  sepav 
lately. 
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Oivni.  I  Sought. 


rl 


r  8 


l» 


Ir 


»r 


r,9 — /    «,  / 


s-l. 


szs: 


rl 


r— 1 


r 


=^.\ 


'-h 


«  —  <  = 


r—  1 


r 


is 


i 

10 
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an 

I 
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.      >■'.!     I. 
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Solutions. 


a  — 6 


«  — M 


a  I 


6       -,         M/ 


a  i 


«:s 


{=: 


a    ^         ,      lx«— •/ 


M 


continned  dmsioo^or.tbe  extraetioD  of  roqtiy 
as  first  performed  by  Sir  I.  Newton,  ^kbo 
also  explained  other  general  ways  for  tbe 
expanding  of  quantities  into  infinite  series, 
as  by  the  binomial  theorem.  Thus,  to  dip 
vide  1  by  3,  or  to  expand  the  fraction  j  into 
an  infinite  series;  by  division  in  decimals  in 
tlie  ordinary  way,  the  series  is  0.3353,  &c.  or 

2-4— L-f  4-+—^.  &c.  where  the 

10  *^  100  ~  lOOO   *^  10000 

law  of  continuation  is  manifest  Or,  if  the  same 

fraction  {  be  set  in  this  form  ^  ,     «  and  <|i- 

▼ision  be  performed  in  the  algebraic  mufi* 
ner,  the  quotient  will  be 

3        2  +  1       5«       4^8        16^32' 
Qr,  if  it  be  expressed  in  this  form  ~  =; 

by  a  like  division  there  wiU  aris^ 


Tkemtm  5.  1^  the  arithmetic  progression 
],  t,  3,  4,  &c.  the  snm  is  to  the  product  of 
the  last  term,  by  the  number  of  terms, 
that  is,  to  the  square  of  the  last  term ;  in  a 
ratio  idways  greater  than  1 :  3,  but  ap- 
proachmg  infinitely  near  it.  But  if  the 
arithmetical  series  begins  with  0,  thus,  0,  l, 
9,  3,  4,  &r.  then  the  snm  is  to  the  prodnct 
of  the  last  term,  by  the  number  of  terms, 
exactly  in  every  step  as  1  to  S. 

Theorem  6.  Take  tlie  natural  progression 
beginning  witli  0,  thus,  0,  l,  2,  3,  &c.  and 
take  tbe  squares  of  any  the  like  powers  of 
the  former  series,  as  the  squares,  0, 1,  4,  9, 
&c.  or  cubes,  0, 1,  8,  S7 ;  and  then  agi^n 
take  the  sum  of  the  series  of  powers  to  any 
number  of  terms,  and  bUo  multiply  the  but 
of  the  terms  summed  by  the  number  of 
terms,  (reckoning  always  0  for  the  first 
term)  the  ratio  of  tliatsnm,  to  that  product 

is  more  than (a  being  the  index  of  the 

powers),  that  is,  in  the  series  of  squares  it 

is  more  than^;  in  the  cubes  more  than^;   *l--l^ij.l_  &c.  =  i+i4--  &c. 

and  so  on :  but  the  series  going  on  in  infini-    3      4      16     o4'  '4     4^     4 

tum,  we  may  take  in  more  and  more  terms 

widiont  end  into  the  sum ;  and  the  more  we 

take,  the  ratio  of  the  sum  to  the  product 

mentioned  gtt)ws  less  and  less;  yet  so  as  it 

never  can  actually  be  equal  to   .  ..  ■,  but 


a  X  1 

approaches  infinitely  near  to  it,  or  within 
test  than  any  assignable  difference. 

'^  Tbe  nature,  origin,  &r.  of  series."    In- 
Unite  series  commonly  arise,  either  from  a 


And,  thus, by  dividing  1  by  5  —  2,  or  6  —  3, 
or  7  —  4,  &c.  the  series  answering  to  the. 
fraction  ^  may  be  found  in  an  endless  variety 
of  infinite  series;  and  the  finite  quantity  \  is 
called  the  value  or  radix  of  the  series,  or 
also  its  sum,  being  the  number  or  snm  to 
which  the  series  would  amount,  or  tlie  limit 
to  which  it  would  tend  or  approximate,  by 
summing  up  its  term?,  or  by  collecting  them 
together  one  after  l^lotbe^.    In  like  man* 
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aer,  by  dividing  1  by  the  algebraic  sum 
a-|-C)  or  by  a — c,  the  quotient  will  be  in 
these  two  cases,  as  below,  viz. 


—  c      a  *  (t  *  a^  *  tr 


where  tbe  terms  of  eacb  series  are  the  same, 
and  they  differ  only  in  this,  that  the  signs 
are  alternately  positive  and  negative  in  the 
fbnner,  but  all  positive  in  the  latter. 

And  hence,  by  expounding  a  and  e  by 
aay  numbers  whatever,  we  obtain  an  end- 
lass  variety  of  infinite  teries,  whose  sums  o^ 
▼flues  are  known.  So,  by  taking  a  or  « 
equal  to  l,  or  t,  or  3,  or  4,  &c.  we  obtain 
'these  series,  and  their  values ; 

-JL-_1  =1—1  +  1  —  1-1-1  — i,&c. 
_i     _l_l   ,   1   ,    1   ,   1    . 

1    _i  _i      1,1      1   . 
'  1       1     1      1.1      1 


3+ 


T""4'"3       3*'''3*      3 


3*' 


&c 


And  hence  it  appears,  that  the  same 
quantity  or  radix  may  be  expressed  by  a 
great  variety  of  infinite  series,  or  that  many 
different  series  may  have  the  same  radix,  or 


Another  way  in  which  an  infinite  series 
arises,  is  by  the  extraction  of  roots.  Thus, 
by  extracting  the  square  root  of  the  number 
5  in  the  common  way,  we  obtain  its  value 
in  a  series  as  follows,  triz.  ^3=1*73305, 


1000  '  lOOOOO' 
Ac. ;  in  which  way  of  resolntion  the  law  of 
the  progression  of  the  series  is  not  visible, 
aa  it  u  when  found  by  division.  And 
the  square  root  of  the  algebraic  quantity 
a* +4^  gives 

And  a  3d  way  is  by  Newton's  binomial 
theorem,  which  b  an  universal  method,  that 
•erres  for  all  sorts  of  quantities,  whether 
ftactional  or  radical  ones:  and  by  this 
means  the  same  root  of  the  last  given  qoaa* 

tity  becomes  v'o'  +  c'  =r 

e^         I.  c*    .      1.3  c*     .      1.3.5  c» 


a+- 


n  + 


rs  + 


a      X.4  a»  •    %A.6a^    •     2.4.6.8  a" 

&c.  where  the  law  of  coatimation  is  ?i« 
Bible. 


Hence  it  appears  that  the  signs  of  tfie 
terms  may  be  either  all  p\m,  or  alternately 
plus  and  minus,  though  they  may  be  varied 
in  maiiy  otlier  ways.  It  also  appears  that 
the  terms  may  be  either  continually  smaller 
and  smaller,  or  larger  and  larger,  nor  else  all 
equal.  In  the  first  case,  tlierefore,  the  se- 
ries is  said  to  be  a  decreasing  one ;  in  the  2d 
case,  an  increasing  one ;  and  in  the  Sd  case, 
an  €91102  one.  Also  the  first  series  is  called 
a  converging  one,  because  that  by  collecting 
its  terms  successively,  taking  in  always  one 
term  more,  the  successive  sums  approxi- 
mate or  converge  to  the  value  or  sum  of  the 
whole  infinite  series.    So,  in  the  series 

3  —  12       3^9  ^  27^81' 
the  first  term  ^  is  too  Uttle,  or  below  -. 

3  '  2 

which  is  the  value  or  sum  of  the  whole  infi- 
nite series  proposed ;  tbe  sum  of  the  first 

twoterms^  +1  i8|  =  -4444,  &c.  is  also 

too  little,  but  nearer  to  -j  or 'S  than  the  for- 

mer;  and  the  sum  of  three  terms  ~  +i  + 

3   '  9   "^ 

1      13 
|z  is  -r  =  '481481,  Sec.  is  nearer  than  the 

hut,  but  still  too  little ;  and  the  sum  of  firar 
terms 

5+1  +¥f+ii  »li  =  -^'^sjr,  &c. 

vrliich  is  again  nearer  than  the  former,  bat 
still  too  little;  which  is  always  the  case 
when  the  terms  are  al)  positive.  But  when 
the  converging  series  has  its  terms  alter- 
nately positive  and  negative,  then  the  suc- 
cessive suras  are  alternately  too  great  and 
too  little,  though  still  approaching  nearer 
and  nearer  to  the  final  sum  or  value.  Thae, 
in  the  series 

j^-j-0«5-5-5+---,&c. 

the  1st  term-  =*333,&cis  too  great; 

two  t?rms  3  —  5  =  '^fif  &c.  are  too  Uttle; 

three  terms  ^  —  5  +  4  =  •«59259,  &c 
are  too  great; 

four  terms- <»- -I-  —  -.- —  r=    *2469i2 
3      9^27      81  x*oyi^, 

Sec.  are  too  great,  and  so  on,  alternately, 
too  great  and  too  small,  but  every  succeed- 
ing sum  still  nearer  than. the  former,  or 
converging. 
la  the  secoad  case,  or  whea  the  tenns 
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fTOW  larger  and  larger,  the  series  is  called  a 
4kfergmg  oue,  becaufe  that  by  coUecling 
the  tenns  contiDiially,  the  successive  sums 
diverge,  or  go  always  further  and  farther 
from  the  true  value  or  radix  of  the  series ; 
being  all  too  great  when  the  terms  are  all 
positive,  but  alternately  too  great  and  too 
little  vrhen  they  are  alternately  positive  and 
negative.    Thus,  in  the  series 

8,  &c. 


the  first  term  -f*  1  v  too  great; 

two  terms  1  —  2  = —  1  are  too  little  ; 

three  termsl  — 2  +  4  =  -|-Saretoogreat; 

four  terms  l  —  S-f""*— 8  =  "^^  **"•  ^*^ 
little;  and  so  on,  continually,  after  the  2d 
term,  diverging  more  and  more  from  the 

true  value  or  radix  - ,  but  alternately  toe 

great  and  too  little,  or  positive  and  negative. 
But  the  alternate  sums  would  be  always 
mere  and  more  too  great  if  the  terms  were 
all  positive,  and  always  too  little  if  n^[a- 
gative. 

But  in  the  third  case,  or  when  the  terms 
are  all  equal,  the  series  of  equals,  with  al- 
ternate signs,  is  called  a  neutrtd  one,  be- 
cause the  successive  sums,  found  by  a  con- 
tinual collection  of  the  terms,  are  always  at 
the  same  distance  from  the  true  value  or 
radix,  but  alternately  positive  and  negative, 
or  too  great  and  too  little.  Thus,  in  the 
series 

^-J_=l=, -1  +  1-1  +  1-1.  &c 

the  first  term  1  is  too  great ; 
two  terms  1  —  1  =:  0  are  too  little; 
three  terms  1  —  l-|-l  =  ltoo  great ; 
four  terms  i— l  +  l  —  l=Otoo  little ; 
and  so  on,  continually,  the  successive  sums 
being  alternately  1  and  0,  which  are  equally 

different  from  the  true  vahie,  or  radix,  -, 

z 

the  one  as  much  above  it  as  the  other  be- 
low it. 

A  series  may  be  terminated  and  render- 
ed finite,  and  accurately  equal  to  the  sum 
or  value,  by  assuming  the  supplement,  after 
any  particular*  term,  and  combining  it  with 

the  foregoing  terms.    So,  in  the  series  -  — 

i+i—^,  Sec.  which  is  equal  to  j,  and 
found  by  dividing  1  by  2-{-l,  after  the 
first  tenn,  -,  of  the  quotient,  the  remidn- 

der  is  —  -,  which,  difided  by  f  -{- 1|  or  5| 


gives  —  g.  for  the  supplement,  which,  com- 
bined with  the  first  term,  i,  pverf  .-"S 
=  ;7,  the  true  sum  of  tiie  series.  Again,  a^ 

1  1 

ter  the  first  two  terms ,  the  remains 

2  4 

der  is-f--,  which,  divided  by  the  same  di- 
^naofy  Sy  gives  r-  for  the  supplement,  and 

Iz 
this  combined  with  those  two  terms  -  —  -: 

makes  i  —  l4.JL=:l+i.-_iori  the 
2      4^1!$      4^12       li      S 

same  sum  or  vahie  as  before.    And,  in  ge* 

neral,  by  dividing  1  by  a  -f-  ^>  there  is  ot»- 

tained 

a  +  c         a        0*  T^  4ii  ••**  ^  a"+»    ^ 
-;  where,  stopping  the  division 


at  any  term,  as 


the  remamder  after 


this  term  is  --q:-^,  which,  being  divided  l>y 


c-  +  » 


the  same  divisor,  a  +  e,  gives     ^. , — r— t 

for  the  supplement  as  above. 

<<  The  Law  of  Continuation.'' — A  series 
being  proposed,  one  of  the  chief  questions 
concerning  it  is  to  find  the  law  of  its  conti- 
nuation. Indeed,  no  universal  rule  can  be 
given  for  this ;  but  it  often  happens,,  that 
the  terms  of  the  series,  taken  two  and  two^ 
or  three  and  three,  or  in  greater  nUmben^ 
have  an  obvious  and  simple  relation,  by 
which  the  series  may  be  determined  and 
produced  indefinitely.  Thus,  if  l  be  di- 
vided by  1  —  ar,  the  quotient  will  be  a  geo- 
metrical progression,  m.  1  -)-  x  -f*  ^  +  x% 
dec.  where  the  succeeding  terms  are  pro* 
duced  by  the  continual  multiplication  by  x. 
In  hke  manner,  in  other  cases  of  division, 
other  progressions  are  produced. 

But  in  most  cases,  the  relation  of  the 
terms  of  a  series  is  not  constant,  as  it  is  in 
those  that  arise  by  division.  Yet  their  re* 
lation  often  varies  according  to  a  certain 
law,  which  is  sometimes  obvious  on  inspee- 
tion,  and  sometimes  it  is  found  by  dividing 
the  successive  terms  one  by  another,  ScCm 
Thus,  in  the  series 

dividing  the  2d  term  by  the  1st,  the  Sd  by 
the  2d,  the  4th  by  the  3d,  and  so  on,  the 
qnotients  will  be 
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tx  ix  -X  ?T  &c  •  Ex.3.  Let  — — I — 1-  +  — +,&c.  in 

iod  therefore  the  terms  may  be  continued  inf.  =  5, 

indefinitely  by  the  wccesNve  multiplication     ^^^  J_  ,    _l ,    JL_  i     ^^   in  inf.  = 

by  these  fractions.    Also  in  the  following  i{.3  '  3.4^  4.6    *  ' 

l  +  lx4.-lj^+— x»  +  -2^  ar*,  &c.  ^'                   -               •              ? 

^6    ^4u     ^18«     ^116^     '  by  subtraction  —?—+ —^  + —^— 

liy  dividing  the  adjacent  tenns successively  ^                    '  l.«.3~2.3.4   '  3.4.5 

by  each  other,  the  series  of  quotients  is  4-  &c  in  inf  =  i 

1       9       f*i      49      .  "r>      •          •       «' 

-af,  -—x, —  X,  J— cr,  &c. ;  or  ill 

6   '20    '45«   '7«   '  and-^^ 1 T-+'r-^+.fitc.  i» 

1.1       3.S       5.5       7.7       .  ™  1.2.3^^2.3.4^3.4.6;^' 

2:3'''43''6:t''8:7''*''-'  inf. =2. 

and  therefore  the  terms  of  the  series  may  ^ 

be  continued  by  the  multiplication  of  these        ^^  ^  Lej  X  \       ^     4. 1_  4.,..^ 

Ibctions.  '    *         m^TO  +  r^j«  +  2r  "^ 

Series,  summaHan  of.    We  have  ^ore     ^ 1 _i —  —  S, 

•een  the  method  of  determining  the  sums  m  +  n— l.r      m  +  nr 

cf  quantities  in  arithmetical  and  geometri-  u,g„      ^       a        ^         1         ^         1  ,^^, 

cal  progression,  but  when  the  terms  in-  wi  +  r       m-\-tr       wi-j-3r   »  "" 

crease,  or  decrea^  according  to  other  law*,     I _-  5 .^-1 

different  artifices  most  be  used,  to  obtain  w+wr              "»* 


general  expressioito  for  their  snm«  -        .         .  r  . r 

The  methods  chiefly  adopted,  and  which  ^  '  „, , '^\^  ^      m^r.w-J-tr 

■Hiy  be  considered  as  belonging  to  algebra,  ^ — 

are,  1.  The  method  of  subtraction.   2.  The  ^  &c.  (to  n  terms)  -| =^  ; 

ranmntion  of  recurring  series,  by  the  scale  M-^nf      itt 

of  relation.    3.  The  differential  method,  henee,  —  --f"^  }-^V5?. 

4.  The  method  of  increments.    We  shaU  m,m  +  r      m  +  r,m+^Jr 

content  ourselves  with  an  example  or  two,  /^q  ^  teims)  =  i^ ^— 

jn  the  first  of  these  methods.  "»      m-^nr* 

•'The  investigation  of  series,  whose  sums  m,t|  1 j. ^  4.^  3ic, 

fare  known  by  subtraction."  m.w-f-r        w  +  r.m  +  vJr 

£,.l.Letl+|  +  i+5+'*^-^  ao"^^"°^)=;;r;:-,^r-i^i.r-' 

™*  ==  ^»  If  fi  be  increased  witliont  limit, _— -* 

|hen-4"«  +  A+l+»*'^*"'""-  =  ^~^»  1 

*      •?      ^      ^ vanishes,  and  the  sum  of  the  series  b  — . 

Ill  '•'^ 

by  sobtraotioo,  —--  +  r-:;  +  „— -  4*,  &c.        ,-  -        u         ^      1       i     . 

•^  '1.2  *  2.3  *  3.4    *'  Ifm:=r=  1,  wehave 1- ■ -L. 

'  l.«    *    2.3  ^^ 

^''^'•=*^5  ^'5  +  5+«  +  5;'*'^=^*-  5^  +,  &c.  (toatcmis)  =  1  -  j-L. 

£r.f.Letl  +  i  +  i  +  i+,&c.ii,  =-!-. 
^  ^  ^  Similar  to  the  method  of  subtraction  it 


tben  i  +  i  + 1  +  i  -f,  &c.  in  inf.  =  5  —  ?,  the  following,  given  by  De  Moi  vre. 

— 5 IL         **  Assume  a  series,  whose  tenns  C( 

4A  4A  A  A 

by  subtraction,  —  +  -^ — J-  —  +      -[^  to  a,  involving  the  powers  of  an  indetcrmi- 

1.3      2.4      3.i>      4.6  nate  quantity,  X ;  call  tlie  sum  of  the  series 


^m  ;«  ;»r  —  **.  ^  *^«*  multiply  botli  sides  of  the  equation 

2  by  a  bmonual,  tnnorouil.  Sec.  which  m- 

.    1      I      1  _  J 1^  I     _J_  I     t^j,    •       volves  the  powers  of  x,  and  invariable  co- 

1.3"*"  2 .4   '    3.6  '    4 .6   *  *     '    "*     eflicienti ;  then,  if  x  be  so  assumed  that  tlie 

1^..^  binomial,  trinomial.  Sic*  may  vanish,  and 

'  s    ^*  pome  of  the  first  terms  be  transposed,  the 


SER  8ER'        • 

•am  of  the  remaining  series  is  equal  to  the  islands.   It  takes  a  good  polish,  and  is  tnrn* 

terms  so  tnmsposed.".  «<*  >n*o  vessels  and  ornaments  of  a  great 

X      r^      *'  I          •    •  f c  variety  of  sliapes.  In  upper  Saxony^ several 

^^*+j+  --+— +,&c.mmr.  — &.  hujidred  people  are  employed  in  qnarry-» 

Multiplrinir  both  sides  by  x  —  1,  we  have  ing,  cnttmg,  turning,  and  polisbing  tlie  ser- 

r'     r'    jr^            A  pentine   which  occurs  in  that  neighbour- 

x-f  "t:  "I"  "J  "^  4  "1"»  ^^*  (          '  hood,  and  the  articles  into  which  it  is  roanu« 

jg     ^     .^»    ^           >  =  A      ^  •  ^  ,  ikctnred  are  carried  all  over  Germany.  The 

—  1  —  -—  "TT  —  *:  -  • >  ^^'  \  precious  is  found  in  Silesia. 


^     ^x   ^     ^         x^  SERPICULA,  in  botany,  a  genus  of  the 

or  —  1  -|- 1 -|-  T-T  +>  &c.  =  Monoecta  Tetnindria  class  lind  prder.    Na? 

' o        J  V   ^  *"'*'  order  of  Inundate.     Ouagrse,  Jus^ 

X  —  1 . 5  ;  and  if  X  _  1 ,  ^j^^    Essential  character :  male,  calyx,  foui^ 

lljgn   J   I   _2 j \ L ,  ^    -|-,  &c.  toothed ;    corolla,    four  petalled ;   female, 

l,^       z  . 3       o .  4  calyx,  four-parted ;  pericarpium, nut tomen- 

0  •  or      ^     JL    ^    -I 1-  +  &c   in  **>**•    There  are  two  species,  viz.  S.  ver-? 

"~    '      *i.:^"^!«.3''"3.4^'      '  ticillata  and  S.  repens. 

inf.  =r  1.  SERPULA,  in  natural  history,  a  gemis 

SER  TOLA,  in  botany,  a  genus  of  the  oftbe  VermesTestacea  class  and  order :  ani 

Syn^enesia  Polygumia  iEqualis  class  and  ^^  ^  terebelki:   shell  univalve,  general^ 

order.    Natural  order  of  Compositae  Semi-  adhering  to  otlier  substances :  of^en  sepa- 

flosculosae.    Cichoracesc^  Jassien.     Essen-  rated  internally  by  divisions  at  uncertain 

tial  character :  calyx,  simple ;  pappus  »ub-  distances.    About  ^y  species  have  been 

plumose;   receptacle  chafiy.     There   aie  eoomerated. 

four  species.  SERPENTES,  in   natural   history,  an 

SERIPHIUM,  in  botany,  a  genus  of  the  order  of  the  Amphibia,  containing  seven 

Syngenesia  Polygamia  Segregata  class  and  genera :  tiz. 

order.    Natural  order  of  Compositae  Nuca-  *  u      i     j               r^     •!• 

^            fy        1 -r         »     -^      !?-.««  Arhrochordns       .    Cceciha 

mentace*.    Corynibifera,  Jiissieu.    Essen-  Amuhisbana             Coluber 

tial  character:   calyx,  imbricate;  corolla,  .     »  .                         C    tali*, 

one  petalled,  regular,  seed  one ;  oblong,'  ^  ^ 

below  the  corolla.    There  are  four  species,  ^* 

all  natives  of  tlie  Cape  of  Good  Hope.  Serpents  are  distinguished  as  footless  am* 

SERPENTINE,  in  mineralogy,  a  species  phibia:    their   eggs    are   connected    in  a* 

of  tlie  Talc  genus :  divided  by  Werner  into  chain :  penis  frequently  double :  tliey  breathe 

the  common  and  precious:   the  common  through  the  mouth.    The  ampliibia  were 

is  chiefly  green,  tliough  passing  into  various  divided  by  Linnaeus  into  four  orden;  tm, 

other  colours,  which  are  seldom  uniform.  Reptilia,  Serpentes,  Meantes,  and  Nantes. 

There  are  generally   several   colours   to-  Of  the  meantes  or  gliders,  whiclv  were  cha- 

gether,  and  these  are  arranged  in  striped,  racterized  as  breathing  by  means  of  gills 

dotted,  and  clouded  delineations.  It  occurs  gn^f  inngs  together :  feet  branchiated  and 

massive :  internally  it  is  faintly  glimmering,  furnislied    with  claws  :    tliere  was  but  i| 

^vhich  passes  into  dull  when  there  are  no  single  genus,  rtz.  the  siren :  this  has  since 

foreign  particles  to  give  a  slight  degree  of  been  chL«sed  with  the  reptiles.    See  Rbp^ 

lustre.    It  is  soft,  not  very  brittle,  and  tilia  and  Siren. 

frangible.     Feels  a  little  greasy,  not  very  The  nantos,  or  swimming  amphibia,  char 

heavy.    It  b  infusible  before  the  blowpipe  racterized  by  their  having  fins ;  and  by 

witliout  addition.    It  consists  of  breathing  by  means  of  lateral  gills,  were 

^  afterwards  distributed  into  the  orders  of 

Magnesm 23  fishes  denominated  branchiostigi,  and  chou- 

^'"^. • dropterygii,  which  have  since  been  rauke4 

^*"™*"* ^^  by  Dr.  SImw  and  others  under  the  general 

*"*" ,^  term   cartilaginous  fishes.      See    Curon« 

Water «« 

^^*t  ^e  have  thought  it  right  to  give  this  acr 

""^  count  of  the  changes  in  tlie  Linnaean  system. 

It  is  one  of  the  primitive  rocks:  is  fooiid    which  we  have  generally  adopted,  having 

io  many  parts  of  Germany,  Italy,  Siberia,     omitted  any  mention  of  the  facts  under  the 

\tk  tiiB  country,  Scotland,  and  the  SbetliOMf    fonner  articles.  ^  Serpents,"  says  tlie  tnu»T 


»£R  SES 

htor  of  Gmelin,  '*  are  cast  naked  upon  the  scnta,  and  the  smaller  or  divided  ones  be* 

eartli,  without  limbs,  exposed  to  every  in-  neath  the  tail  are  called  siihcaudal  scales, 

joiy,  but  frequently  sirmed  with  a  poison,  and  from  these  different  kinds  of  laminae, 

the  most  deadly  and  horrible :  tliis  is  con-  the  Lmnspan  genera  are  characterized, 

tained  in  tubular  iangs  resefubliug  teeth,  SERRATULA,  in  botany,  souMoor^,  a 

phiced  wittiout  tlie  upper  jaw,  protruded  or  genus  of  the  Syngenesia  Polygaroia  ^qualis 

retracted  at  pleasure,  an<^  surrounded  with .  class  and  order.    Natural  order  of  Com* 

m  glandular  vesicle  by  which  this  iatal  6nid  positas  Capitatae.     Cinarocephalte,  Jussien. 

is  secreted:  but  lest  this  tribe  should  too  Essential  character :  calyx,  subcylindrical, 

much  encroach  upon,  the  limits  of  other  imbricate,  awnless.       There   are  twenty 

animals,  the  benevolent  Author  of  nature  species. 

bas  armed  about  a  fifth  part  only  in  this  SERRO PALPUS,  in  natural  history,  a 
dreadful  manner,  and  has  ordained  that  all  genus  of  inserts  of  the  order  Coleoptera: 
flhould  cast  their  skins,  in  order  to  inspire  antennae  setaceous ;  four  feelers  unequal ; 
•  necessary  suspicion  of  the  whole.  The  the  anterior  ones  longer,  deeply  serrate, 
jaws  are  dilatable,  and  not  articulate,  and  composed  of  four  joints,  the  last  joint  very 
the  oesophagus  so  lax  that  they  can  swallow,  large,  truncate,  compressed,  patelliform  ; 
without  any  mastication,  an  animal  twice  the  posterior  one  subclavate;  thorax  mar- 
QT  thrice  ai|  large  as  the  neck :  the  colour  is  gined,  concealmg  the  head,  with  a  pro- 
variable,  and  changes  according  to  the  sea-  minent  angle  on  each  side ;  head  deflected ; 
ion,  age,  or  mode  of  living,  and  frequently  feet  formed  for  digging.  There  are  two 
vanuihes,  or  turns  to  another  in  the  dead  species,  viz,  S.  striatus,  which  is  of  a  brown 
body :  tongue  Aliform,  bifid ;  skin  reticu-  colour,  with  striated  shells,  tbund  in  autumn 
late."  Tlie  distinction  between  the  poison-  in  old  boUduigs:  S.  laevigatns,  which  i« 
ous  and  mnoxious  serpents,  is  only  to  be  black  and  smooth. 

known  by  an  accurate  examination  of  their  SERTULARIA,  in  natnral  history,  a 
teeth  ;  those  which  are  poisonous  being  al-  genus  of  the  Vermes  Zoophyta  class  and 
ways  tubular,  and  calculated  for  the  injec-  order:  animal  growmg  in  the  form  of  a 
tion  of  the  poisonous  fluid,  from  a  peculiar  plant;  stem  branched,  producing  polypes, 
reservoir  communicating  with  the  fiuig  on  flrom  cup>shaped  denticles  or  minute  cells, 
each  side  the  head.  These  teeth  or  fangs  Neariy  fourscore  species  have  been  enu- 
are  situated  in  the  upper  jaw :  they  are  merated.  Tliese  are  divided  into  two  classes : 
frequently  accompanied  by  smaller  fiuigs,  A.  stem  homy,  tubular,  fixed  by  the  base, 
teemingly  uitended  to  supply  the  place  of  .  beset  with  cup  shaped  denticles,  and  fur- 
the  others,  if  lost  by  age  or  accident.  The  nished  vrith  vesicles  or  ovaries  containing 
fiuigs  are  situated  in  a  peculiar  bone,  so  polypes,  eggs,  or  the  living  young.  B.  stem 
articulated  with  the  rest  of  the  jaw  as  to  crnstaceons,  inclining  to  stone,  and  com- 
elevate  or  depress  them  at  the  pleasure  of  posed  of  rows  of  cells:  there  are  no  vesi- 
the  animal :  in  a  quiescent  state  they  are  cles,  but  in  the  place  of  them  are  small 
recumbent,  vrith  their  points  directed  in*  globules, 
wards  or  backwards ;  but  when  the  animal  SERUM.  See  Blood. 
is  inclined  to  use  them  as  weapon^  of  of-  SESAMUM,  in  botany,  tesamum  or 
fence,  their  position  is  altered  by  the  pecu-  oity^otfi,  a  genus  of  the  Didynamia  Angi- 
liar  mechanism  of  the  bone  in  which  they  ospermia  class  and  order.  Natural  order  of 
are  rooted,  and  they  become  ahnost  per-  Luridae.  Bignoniae,  Jussieu.  Essential 
peodicuUir.  character  :  calyx  five-parted ;  corolla  bell- 
Serpents  in  cold  and  temperate  cHmates  shaped,  five-cleft,  the  lower  lobe  hunger  ; 
conceal  themselves  daring  winter,  in  cavi-  rudiment  of  a  fifth  fiUunent ;  stigma  Un- 
ties beneath  the  surface  of  the  ground,  or  ceolate ;  capsule  four-celled.  There  are 
in  any  other  convenient  places  of  retire-  three  species,  viz,  the  orientale,  the  indicum, 
ment,  where  they  become  nearly  or  wholly  and  the  luteum.  S.  orientale  has  ovate,  ob- 
in  a  state  of  torpidity.  Some  serpents  are  long,  enture  leaves.  It  is  an  annual, .  and 
Oviparous,  as  tiie  rattle-snake ;  the  viper,  grows  naturally  on  the  coast  of  Malabar  and 
&c. :  while  the  innoxious  species  are  ovi-  in  the  ishmd  of  Ceylon  ;  rising  witli  an  her- 
parons,  depositing,  as  we  have  observed,  baceons  four-cornered  stalk,  two  feet  high, 
their  eggs  in  a  kuid  of  chain  in  any  warm  sending  out  a  few  short  side  branches.  After 
.and  close  situation,  where  they  are  after-  the  flowers  are  past,  the  germen  turns  to  an 
wards  hatched.  The  broad  undivided  la-  oval  acute  pointed  capsule,  with  four  cells, 
what  on  the  bellies  qf  serpents,  are  termed  filled  with  oval  compressed  seeds,  which 


SET 
ripM  in  aninmn.  S,  indlcum,  with  triiid 
lowpt  leaves,  ^ows  naliirall;  in  tadU ;  this 
h  alto  ■n  annual  plant ;  the  sUlk  t'oft  taller 
tbao  tint  of  the  former  ;  the  lower  leaves 
mre  cat  into  three  parts,  which  ii  tlie  only 
'  (Ufivrence  between  them.  Tbelirst  urtU 
frequently  cultivated  jn  all  the  eattem 
coantries,  and  also  in  Africa,  as  a  poise  i 
f  »ai  of  late  years  the  seeds  have  beeninlra- 
ducGd  into  Caralioa  hy  the  African  negroei, 
where  tiiey  aaceerd  eilrcmeiy  well.  The 
inhabilantii  of  Hiat  country  make  ao  oil  from 
the  seed,  which  will  keep  good  for  many 
years,  wlllioul  hating  any  rancid  ameli  or 
laste,  but  in  two  yean  become  quite  mild  ; 
so  that  wheu  the  wartn  taste  of  the  seed, 
which  is  in  the  oil  when  flr^t  drawn,  is  worn 
off,  they  Dse  it  as  a  salad-sil,  and  for  all  the 
purposes  of  sweet  oil.  The  seeds  of  this 
plant  are  also  nsed  by  the  negroes  for  fovd ; 
wtiich  seeda  they  parrh  oier  the  firr,  and 
then  mil  them  with  water,  and  slew  oilier 
,  ii^^edienuwith them,whichni«keBBl]eartj 


SESELl,  in  botany,  nuodoiF  laiifrngi,  a 
genus  of  the  Penlandria  Di^ynia  class  and 
order.  Natural  order  of  Umbellats  or 
tlmbellifeiv.  Essential  rliiracter:  umbels 
globular ;  iofOluere  of  one  or  two  leafleli; 
fruit  ovale,  sliialeil.      Tliere  are   fifteen 

SUASIONS  a/tht  peace.    See  Qdartek 

8ESUVIUM,  in  boUtiy,  •  geims  of  the 
Icosandria  Tri^ynia  claitt  and  order.  Na- 
tural order  of  Succulentic.  Flcoidne,  Jus- 
nen.  Eoentialcliaract^r:  calyx  five  parted, 
COlonred  ;  petals  none  ;  capsule  ovale, 
lliree-celled,  cat  round,  many-seeded.  There 
Is  only  one  spedes.  ri:.  S.  portolaculnmi, 
m  native  of  the  Wett  Indies. 

SET  of,  in  taw,  is  when  the  defendant 
arknowledips  the  jiistice  of  (he  plaintiff^ 
demand  on  the  one  hand,  but  on  the  other 
•eia  up  a  demand  of  bi*  own,  to  connter- 
balance  tint  of  the  pl^ntiff,  either  in  tbe 
whole  or  in  part ;  as  if  the  plaintiff  sue  for 
101.  due  on  a  note  of  hand,  the  defendant 
iBay  set  off  9J.  due  to  himielf  fbi  merchan- 
diie  sold  to  the  plaintiff,  or  for  any  other 
demand,  theamounl  of  which  isaseertuned 
Id  damages. 

The  action  in  which  a  set  off  is  allowable 
■pon  the  statutes  t  anil  3  George  II.  c.  it 
■Bd  j4,  are  debt,  covenant,  and  annmpsit, 
fbr  the  non-payment  of  money ;  and  the  de- 
mnd  intended  to  be  set  off  must  he  mcb 
w  might  have  been  made  Iheenbject  of  oik 
•r  other  of  Ibese  aclJotM.    A  set  off,  tbet«- 


SEW 
fore,  ii  never  allowed  b  actions  npoii  the 
case,  trespasa,  replevin,  &c.  -,  nor  of  a  pe- 
nalty in  debt  on  bond  conditinied  for  the 
perfomunce  of  covenants,  Itc. ;  nor  of  ge- 
neral damages  in  covenant  or  aasampat: 
bnl  where  a  bond  is  conditioned  for  the  pBy< 
menlof  an  annuity,  a  set  off  may  be  allow- 
ed. A  debt  barred  by  ihe  statute  of  limi- 
tations cannot  be  set  off^  and  if  it  be 
pleaded  in  bar  to  the  aetion,  Ihe  plaintiff 
may  reply  the  stalnte  of  hmitations ;  or  if 
given  in  evidence,  on  a  noiice  of  set  oS, 
which  is  one  mode  of  setting  up  this  sort  of 
conntcr-deinaud,  it  may  be  Dbjecled  to  at 
the  trial. 

SET.  or  Sets,  a  term  nsed  by  the 
farmers  and  gardeners  to  express  the  young 
plants  of  the  white  thorn  and  other  shmhs, 
with  which  they  nse  to  raise  their  quirk  or 
quickset  hedges. 

S[?TON,  in  surgery,  a  few  hone  hairs, 
iniall  threads,  or  large  packthread  drawn 
Ihrougfa  tlie  skin,  chiefly  [he  neck,  by  menna 
of  a  large  needle  or  probe,  with  a  view  to 
restore  or  preserve  health. 

SETTE,  a  vessel  very  common  in  the 
Mediterranean,  with  one  deck,  and  a*ery 
long  and  slurp  prow  :  they  carry  some  two 
masts,  some  three,  without  top  masts.  Their 
yards  and  sails  are  all  like  Ihe  mizen  ;  the 
least  of  them  are  of  sixty  tons  buiden. 
They  serve  to  tratuport  cannon  and  prori- 


andtl 


hke. 


SETTING,  in  astronomy,  the  withdraw- 
ing of  ■  Btat  or  planet,  or  iis  sinking  below 
the  borhtoa.  Astronomen  and  pneis  make 
three  dil&rent  kinds  of  setting  of  Ihe  stars, 
Hi.  the  cosmical.  acronychal,  and  helical. 

Settinc,  in  the  sea  language.  To  set 
tbe  lend  or  the  sun,  by  tbe  compass,  is  to 
observe  how  tbe  land  bears  on  any  point  of 
the  compass,  or  on  what  point  of  the  com- 
pass tbe  sun  is.  Also,  when  two  ships  sail 
in  Mght  of  one  another,  to  mark  on  wliat 
point  the  chased  bears,  ia  termed  setting 
Ihe  phase  bv  the  compass. 

.SeWER,  in  Hie  household,  an  officer 
wtio  comes  in  before  llie  meat  of  a  king  or 
nobleman,  to  place  and  range  it  on  Ihe 
table. 


a  passage  oi 


to  carry  water  i 
whereby  to  preserve  the  huid,  «tc.  from  in- 
undations and  other  annoyances.  Hie  bu- 
siness of  the  commissiDtivrs  of  sewers,  or 
Uipir  office  in  particidar,  is  to  repair  sea- 
banks  and  walls,  survey  riven,  public 
streams,  ditches,  Ice.  and  to  make  or- 
den  for  that  purpwe.    These  comnusiiaD- 
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« 

ftn  bave.  likewise  authority  to  make  in- 
quiry of  all  nuisances  or  effences  committed 
by  the8to|>piug  of  rivers,  erecting  mills,  not 
repairing  bauk^  bridges,  &c.  and  to  tax 
|>er»uns  chargeable  for  the  amending  of  de- 
^ults  that  lend  to  the  obstniclion  or  hin- 
drance of  the  free  passage  of  the  water 
through  its  ancient  courses.  They  may  not 
only  make  a  rate  and  assessment  for  repairs, 
but  also  may  decree  Uinds  to  be  told,  in 
order  to  levy  charges  assessed  upon  non- 
payment then  of,  &c.  But  the  decrees  of 
the  conraussioners  are  to  be  certified  in 
Chancery,  and  have  the  King*s  assent  to  be 
binding,  and  their  proceedings  are  subject 
to  the  jurisdiction  of  the  King's  Bend^  In 
the  making  of  i|  rate  or  tax,  the  commis- 
aionieiB  are  to  assess  every  owner  or  posses- 
•or  of  hinds  in  danger  of  receiving  any  da- 
mage by  the  waters,  equally  according  to 
the  quality  of  their  lands,  rents,  and  num- 
bers of  acres,  and  their  respective  portions 
and  profits,  whether  it  be  of  pasture,  fish- 
ing. Sec,  And  where  no  persons  or  lands 
cfan  be  known  that  are  liable  to  make  re- 
pairs  of  banks  and  sewers,  then  the  com- 
misuoners  are  to  rate  the  vrhole  level.  The 
3  James  I.  ordains  that  all  ditches,  banks, 
bridges,  and  water-houses,  within  two  miles 
of  London,  acyoining  to,  and  fiiUing  into  the 
Thames,  sliall  be  subject  to  the  commis- 
tton^rs  of  sewers.  Also  the  Lord  Mayor, 
dec.  may  appoint  persons  in  that  case  to  have 
the  power  of  conunissioners  of  sewers.  Per- 
•ons  breaking  down  sea-banks,  whereby 
lands  are  damaged,  are  adjudged  to  be 
guilty  of  felony ;  and  removing  piles,  Sec, 
forfeit  tfO{.  by  6  and  10  George  II.  c.  32. 

SEX,  something  in  the  body  wliich  dis- 
tinguislies  male  from  female. 

SEXAGENARY,  something  renting  to 
fhe  number  sixty.  Thus,  sexagenary,  or 
sexagesimal  arithmetic,  is  a  method  of  com* 
pntatioo  proceeding  by  sixties;  such  is  that 
used  in  the  divbion  of  a  degree  into  sixty 
minutes,  of  the  minute  into  sixty  seconds, 
of  the  second  into  sixty  thirds,  &c.  x  Also 
sexagenary  tables  are  tables  of  proportional 
parts,  showing  tlie  product  of  two  sexage- 
naries tliat  are  to  be  multiplied,  or  tlie  quo- 
tient of  the  two  that  are  to  be  divided. 

SEXAGESIMALS,  or  Sexagksimal 
flrmelionM,  fnciiona  whose  denominators  pro- 
ceed in  a  sexagecuple  ratio  ;  that  is,  a 
prime,  or  the  first  minute  =r  ^ ;  a  second 

Anciently  there  were  no  other  than 
fexagesimal^  used  in  astronomy,  and  they 
1^  ftill  retained  in  many  caset,  though  ded- 
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mal  arithmetic  has  now  grown  into  use 
in  astronomical  calculations.  In  these 
fractions,  which  some  call  astronomical  frac- 
tions, the  denominator  being  always  sixty, 
or  a  multiple  thereof,  i»  nsually  omitted, 
and  the  numerator  only  written  down, 
thus,  4",  69',  32",  50  ",  16  ",  is  to  be  read 
fonr  degrees,  fifty-nine  minutes,  thirty-two 
seconds,  fifty  thirds,  sixteen  fourths,  &c. 

SEXANGLE,  in  geometry,  a  figure  hav- 
ing six  sides,  and  consequently  six  angles. 

SEXTANS,a  sixth  partof  cerUin  things. 
The  Romans  having  divided  their  a»  into 
twelve  ounces,  or  unica,  the  sixth  part  of 
that,  or  two  ounces,  was  the  sextans.  Sex- 
tans was  also  a  measure  which  contained 
two  ounces  of  liqnor,  or  two  cyatfai. 

SEXTANT,  in  mathematics,  denotes  tb« 
sixth  part  of  a  circle,  or  an  arch  compre^ 
bending  sixty  degrees.  The  word  sextant 
is  more  particularly  nsed  for  an  astronomi- 
cal instrument  made  like  a  quadrant,  ex- 
cepting that  its  limb  only  comprehends 
sixty  degrees.  Tlie  use  and  application  of 
the  sextant  is  tlie  same  vrith  that  of  the 
quadrant.    See  Quadrant. 

SEXTILE,  the  position  or  aspect  of  two 
planets  when  at  sixty  degrees  distance,  or 
at  the  distance  of  two  signs  from  one  an- 
other.   It  is  marked  thus  (  *  ). 

SEXTON,  a  church  officer,  whose  bosi* 
ness  is  to  take  care  of  the  vesseb,  vestments, 
&c.  belonging  to  the  clinrch,  and  to  attend 
the  minister,  churchwardens,  &c.  at  cfaorcb. 
He  is  nsually  chosen  by  the  parson  only. 
The  office  of  sexton,  in  the  Pope's  chapel, 
is  appropriated  to  the  order  of  tHe  hermits 
of  St.  Augustine.  He  is  generally  a  bishop, 
though  sometimes  the  Pope  only  gives  a 
bishopric  in  particular  to  him  on  whom  he 
confers  the  post:  he  takes  the  title  of 
prefect  of  the  Pope's  sacristy,  and  has  the 
keeping  of  the  vessels  of  gold  and  silver, 
the  relics,  Sec,  When  the  pope  says  mass, 
the  sexton  always  tastes  the  bread  and  wine 
first.  If  it  be  in  private  he  says  mass,  his 
HoUness  of  two  wafers  gives  him  one  to 
eat ;  and  if  in  public,  the  cardinal  who 
assists  the  Pope  in  quality  of  deacon,  of 
three  wafers  gives  him  one  to  eat.  When 
tlie  Pope  is  very  sick,  he  administers  to  him 
the  sacrament  of  extreme  unction,  &c 
and  enters  the  conclave  in  quality  of  first 
condavbf. 

SEXUAL  syjlMi,  in  botany,  that  system 
of  classification  which  vras  invented,  by  the 
immortal  linnsens,  professor  of  physic  and 
botany,  at  Upsal,  in  Sweden.  It  is  founded 
mi  the  parts  of  fructification,  riz.  the  st%* 
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Ittem  and  pistils ;  these  faa^iDg  been  observ- 
ed with  more  accurmcy  since  the  discovery 
of  the  uses  for  which  natiire  has  assigned 
t|eni,  a  new  set  of  priodples  have  been  de- 
Tired  from  them,  by  means  of  which  the  dis^ 
tribotion  of  phmts  has  been  brought  to  a 
greater  precision,  and  rendered  more  con- 
Ibrmable  to  true  phikMophy,  in  this  system, 
than  in  any  one  of  those  which  preceded  it. 
The  anthor  does  not  pretend  to  call  it  a  na- 
tural system,  he  gives  it  as  artificial  only, 
and  modest^  owns  his  inability  to  detect 
the  order  porsued  by  nature  in  her  vegetable 
productions;  but  of  thb  he  seems  confi- 
dent,  that  no  natural  order  can  ever  be 
framed  without  taking  in  the  materials  out 
of  which  he  has  raised  his  own ;  and  urges 
the  necessity  of  admitting  artificial  systems 
for  convenience,  till  one  truly  natural  shall 
appear.  Linnaeus  has  given  us  his  <<  Frag- 
menti  Methodi  Naturalis,"  in  which  he  has 
made  a  distribution  of  plants  under  various 
orders,  putting  together  hi  each  such  as  ap- 
pear to  have  a  natural  affinity  to  each 
other ;  this,  after  a  long  and  fruitless  search 
after  die  natural  method,  he  gives  as  the  re- 
sult of  his  own  speculation,  for  the  assistance 
of  such  as  may  engage  in  the  same  pursuit 
hereafter.  Not  finding  it  practicable  to 
form  a  system  after  the  natural  method, 
linnseus  was  more  fully  convinced  of  the 
absolute  necessity  of  adopting  an  artificial 
one,  of  which  a  detailed  account  is  given 
onder  the  article  Botany. 

SHAD,  ui  ichthyology,  a  species  of 
Clopea,  with  the  upper  jaw  bifid  at  the  ex- 
tremity, and  spotted  with  black  ;  it  greatly 
resembles  the  common  herring,  and  is,  on 
that  account,  sometimes  called  the  mother  of 
herring ;  all  the  fins  are  wtutish,  except  that 
on  the  back ;  the  tail  is  very  much  forked. 

SHADOW)  in  optics,  a  privation  or  di- 
minution of  light,  by  the  interposition  of  an 
opaque  body ;  or  it  is  a  plalne  where  the 
light  is  either  altogether  obsthicted,  or 
greatly  weakened,  I7  the  interposition  of 
some  opaque  tynly  between  it  and  the  lumi- 
nary. A  shadow  of  itself  is  invisible ;  and 
therefore,  when  we  say  we  see  a  shadow,  we 
partly  maan  that  we  see  bodies  phwed  m 
the  shadow,  and  illuminated  by  light  re- 
flected from  collateral  bodies;  and,  partly, 
that  we  see  the  cMifines  of  the  hfjtiU  If 
the  opaque  body  that  projects  the  shadow 
be  perpendicnfau'  to  the  horixon,  and  the 
place  it  is  projected  on  be  horiaontal,  the 
•hadow  it  called  a  right  shadow;  and  such 
are  the  shadows  of  men,  treeS|  baildiags, 
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mountains,  &c.  But  if  th«  dpaque  bod/ 
be  placed  parallel  to  the  horiibo,  the  sha* 
dow  it.  called  a  versed  shadow ;  as  the  arms 
of  a  man  stretched  out,  &c, 

*'The  laws  of  the  projection  of  Shadows 
from  opaque  bodies."  1.  Every  opaque 
body  projects  a  shadow  in  the  same  direc- 
tion with  its  ra3rs ;  that  i^,  towards  the  part 
opposite  to  the  light.  Hence,  as  either  the 
luminary  or  the  body  changes  place,  the 
shadow  likewise  changes.  3.  Every  opaque 
body  projects  as  many  shadows  as  there 
are  luminaries  to  enlighten  it.  5.  As  the 
light  of  the  luminary  is  more  intense,  the 
shadow  is  the  deeper :  hence  the  intensity 
of  the  shadow  is  measured  by  the  degrees 
pf  light  that  space  is  deprived  of.  4.  If  a 
luminous  sphere  be  equal  to  an  opaque  one 
it  illuminates,  the  shadow,  whidi  this  latter 
projects,  wiU  be  a  cylinder,  and  conse« 
quently  will  be  propagated  still  equal  to 
itself,  to  whatever  distance  the  luminary  is 
capable  of  acting ;  so  that  if  it  be  cut  in 
any  place,  the  plane  of  the  section  will  be 
a  circle,  equal  to  a  great  circle  of  the  opaque 
sphere.  5.  If  the  luminous  sphere  be  greater 
than  the  opaque  one,  the  shadow  will  be 
conical. .  If,  therefore,  the  sliadow  be  cut 
by  a  plane,  parallel  to  the  base,  the  pfame  of 
section  will  be  a  circle;  and  that  so  much  the  * 
less  as  it  is  a  greater  distance  from  the  base. 
6.  If  the  luminous  sphere  be  less  than  an 
opaque  one,  the  shadow  will  be  a  truncated 
cone  ;  and,  consequently,  grows  still  wider 
and  wider ;  and  therefore,  if  cut  by  a  plane 
parallel  to  tho  section,  that  plane  will  he  a 
chrcle,  so  much  the  greater  as  it  is  further 
from  the  base. 

The  sun  being  vastly  larger  thao  the 
whole  globe  of  the  eatth  must  give  all  its 
diadows  pointed,  by  reason  that  it  illumines 
more  than  half  of  them.  In  oonseqnenee 
of.  this  demonstration  we  might  conclude, 
tbat  all  the  sun's  shadows  mast  be  less  ti^* 
the  bodies  that  project  them,  and  dimi* 
iiished  more  and  more  as  they  recede 
further  and  further.  Now  this  would  be 
true  were  there  any  relation  between 
the  body  illummated  and  the  body  ilhi» 
mining ;  but  as  all  objects  on  the  earth  aie 
so  small  in  comparison  of  that  star,  th€  di- 
minution of  their  shadows  is  imperceptible 
to  the  eye,  wliich  sees  them  always  equd ; 
i.  e,  either  broader  or  narrower  than  the 
body  that  forms  them :  on  this  account  all 
the  shadows  caused  by  the  sub  are  made  in 
parallels.  F^m  the  whole  it  aroears,  that 
to  find  the  shadow  of  any  bo^  whatever 
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opposed  to  the  sun,  a  Uqe  must  be  drawn  iasliioned  into  case-eoven,  it  readily  takes 
Ihmi  the  top  of  the  luminary  perpendicular  '  any  colour,  aa  red/  green,  yellow,  black, 
to  the  place  where  tlie  foot  of  the  lominary  according  to  the  fancy  of  the  workinau. 
Is  to  be  taken :  and  through  thia  place  an        SHAMBLES,  among  minera,  a  lort  of 
occnlt  Une  is  to  be  drawn  through  one  of  niciies,  or  landing  places,  left  at  such  dis- 
tfae  angles  of  the  plan  of  the  object,  and  an-  tanoes  in  the  adits  of  mines,  that  the  shovel- 
other  from  the  sun  to  the  same  angle ;  and  men  may  conveniently  throw  up  the  ore 
tfao  intersection  of  the  two  Unes  vrill  show  (rom  shamble  to  shamble,  till  it  comes  to 
bow  far  the  shadow  is  to  go :  all  the  other  the  top  of  the  mine. 
Imes  most  be  drawn  parallel  hereto.    The        SHAMMY,  or  Chamois  Leather,  a  kind 
shadows  of  the  sun  are  equal  m  objects  of  of  leather,  dressed  either  in  oil  or  tanned ; 
the  same  height,  though  at  a  distance  from  and  much  esteemed  for  its  softness,  pliancy, 
each  other.  Experience  teaches,  that  stiles,  and  being  capable  of  bearing  soap  without 
or  elevations  of  the  same  height,  removed  hurt.    The  true  shammy  is  prepared  of  the 
*  to  a  distance  from  each  other,  do  yet  pro-  slun  of  the  chamois-goat.    See  Capra. 
ject  equal  shadows  at  the  same  time :  for        The  true  chamois  leather  is  counterfeited 
they  are  lengthening  and  shortening,  in  pro-  'with  common  goat,  kid,  and  even  sheep- 
portion  as  the  sun  comes  nearer,  or  recedes  skin;  the  practice  of  which  makes  a  parti- 
farther  off;  one  or  other  of  which  he  is  tolar  profession,  called  by  the  French  cha- 
continually  doing. .  moisvre.    The  but  is  the  least  esteemed. 

Shadow,  m  geography.  The  inhabitants  yet  so  popuhur,  and  such  vast  quantities 
of  the  terraqueous  globe  of  the  earth  receive  prepared,  especially  about  Orleans,  Mar- 
different  denominations,  according  to  the.  seilles,  and  Tlionlonse,  that  it  may  not  be 
different  ways  wherein  their  shadows  are  amiss  to  give  the  method  of  preparation, 
projected;  as  ascii,  amphiscii,  heterosdi,  ''The  manner  of  dianioising,  or  of  pre- 
and  periscii.  psring  sheep,  goat,  or  kid-skins  in  oil,  in  imi- 

Shadow,  in  pamting,  an  imitation  of  a  tation  of  chamois."  The  skins  being  washed, 
veal  shadow,  effected  by  gradually  height-  drained,  and  smeared  over  with  quick-Jime 
ening  and  darkening  the  colours  of  such  on  the  fleshy  side,  are  folded  in  two,  length- 
figures  as  by  their  dispositions  cannot  re-  wise,  the  wool  outwards,  and  laid  on  heaps, 
cdve  any  direct  rays  from  the  luminary  that  and  to  left  to  ferment  eight  days ;  or,  if  they 
Is  supposed  to  enlighten  the  piece.  The  had  been  left  to  diy  after  flaying,  for  fifteen 
nanagemeo  t  of  the  shadows  and  lighu  makes  days.  Then'  they  are  washed  out,  drained, 
what  the  painters  call  chiro-obscuro.  and  half-dried,  laid  on  a  wooden  leg  or 

SHAFT  of  a  cohanm,  m  building,  is  the  horse,  the  wool  stripped  off  with  a  round 

body  thereof  between  the  base  and  capital :  staff  for  the  purpose,  and  laid  m  a  weak  pit, 

•o  odled  from  its  straightness.    The  term  the  lime  vrhereof  had  been  osed  before,  and 

shaft  is  also  used  for  the  spire  of  a  church  had  lost  the  greatest  part  of  its  force.  After 

steeple,  and  for  the  tnnnel  of  a  chinwey.  twenty-four  hours  they  are  taken  out,  and 

Bee  Architecturi.  left  to  drain  twenty-four  more ;  then  pnt  in 

Shaft,  in  mining,  is  the  pit  orhoUow  another  strong  pit    This  done,  they  are 

entrance  into  the  mine.  taken  out,  drained,  and  pnt  in  again  by 

SHAGREEN,  or  Chaorbbn,  in  com-  turns;  which  begins  to  dispose  them  to 

jBorce,  a  kind  of  granted  leather,  prepared,  take  oil:  and  this  practice  they  continue 

as  is  supposed,  of  the  skin  of  a  species  of  for  six  weeks  m  summer,  or  three  months  in 

sqoalas,  or  hound-fish,  called  the  shagree,  winter ;  at  the  end  whereof  they  are  wash- 

or  shagrain,  and  much  used  in  covering  cases,  ed  out,  hud  on  the  wooden  leg,  and  the  sur- 

books,  &c.    It  is  imported  fit>m  Constant!-  face  of  the  skin  on  the  wool  side  peeled  off, 

aople,Tanris,Tripoli,  Algiers,  and  from  some  to  render  them  the  softer ;  then,  made  into 

IMUts  of  Pohmd,  where  it  is  prepared  m  the  -  parcels,  steeped  a  night  in  the  river  i  io 

Mowmg  manner :  the  skin  being  stretched  vrinter,  more ;  stretched  six  or  seven  over 

oat,  is  first  covered    over  vrith  mustard  one  another,  on  the  wooden  leg ;  and  the 

ae^  vfhich  is  bmised  upon  it :  and  being  knife  passed  strongly  on  the  flesh  side,  to 

thns  exposed  to  the  vreather  for  some  days,  take  off  any  thing  superfluous,  and  render 

H  is  then  tanned.  The  best  is  of  a  brovmish  the  skin  smooth.    Then  they  are  stretched 

cokmr,  as  the  white  sort  is  the  worst:  it  is  as  before,  in  the  river,  and  die  same  opera- 

OKtremely  bard ;  yet,  when  steeped  in  vra-  tion  repeated  on  the  wool  side ;  tlien  thrown 

tor,  it  bccpnei  soft  and  pliable;  and  being  into  a  tub  of  water  with  bran  in  it,  which  is 
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brewed  iniong  tlie  skim  till  the  iprcaUit  e(]bytlieirdifietentct>lo(ui,blne«nJ white. 

|ivl  itick  to  tliem ;  and  thrn  lepnrated  inlo  Sue  Squai.l's. 

^Oafi  Inbt,   rill  tliey  ivrell  nod   liie  of  SHARP  (Abraham},  id  biograpliy,  nn 

UieniKlirca   ■bove    Ihe    witer.      By   Ihs  emiDenl  malbemalician,  merbaiiiat,  and  at- 

meuu  rhe  remaint  of  tlie  IJDie  are  cleared  Ironomer,  was  dcaccnileil  fruu  an  aorient 

oal :  they  are  iben  wning  out,  huii|r  up  to  family  at  Liitle  Horton,  near  Kndforil,  iu 

diy  on  rope»,  and  sent  lo  the  mill,  with  tbe  tbe  west  riding  of  Yorkiliire,  where  lie  wu 

qnintily  ol'oil  nceruory  loiCDnr  Ihcmilhe  born  about  the  year  165!.    At  a  proper 

b«&ioilii  tliiit  olslock'fiab.     Here  they  are  age  he  wa»  putapiirpntice  lo  a  merchontat 

tint  llirown  in  bnndlei  into  tbe  river  for  Manchester;   bat  bis   genius   led  liiiu  to 

tweUe  Iniira,  tben  bid  in  tbe  mill  tronicb,  strongly  lo  the  study  of  mstlieniatira,  both 

and  futlpd  wilbout  oil  till  tlicy  be  well  soFI-  Uieoretical  and  practical,  ItaHt  he  soon  be- 

cned ;    tlirn  oiled  witb  the  liaiid,  one  by  came  oneaiy  iu  that  situation  of  life.     By 

one,  and  Uiiu  fonued  into  parcrli  of  lour  tbe  mutual  consent,  dlerefure,  of  liia  master 

■kins  «iich.  which  are  milled  and  dKed  on  and  himself,  though  not  ^logelher  with  that 

chords  a  second  lime,  tben  ■  lliird  -,  then  o(  b'a  bther,  be  quilted  tlie  businegs  of  a 

oiled  oEain  and  dried,  nercbaoi.    Upon  Uiis  he  removed  lo  U*er- 

This  prorrss  is  repeated  as  often  as  neces-  pool,  wbere  he  ga*e  liimaclf  up  wholly  to 

sily.requirn  i  when  done,  if  there  be  any  tbe  study  of  mathematics,  astronomy,  iic. 

moi'ture  remaininB,  they  are  dried   in  a  and  where  for  a  wib»istence  he  openeil  « 

stove,  and  made  up  into  parcels  wrapped  lehuol,  and   taught  wriliiig  and  accounli, 

op  in  wool :  alter  some  time  they  are  open-  Ai^- 

ed  to  the  air,  bni  wrapped  up  a^in  as  be-  He  had  not  been  long  at  Liverpool,  when 

fore,  till  Hich  lime  a*  Uie  oil  seems  to  have  he  accidentally  tell  in  company  with  a  mer- 

lost  all  4ts  force,  whicti  it  ordinarily  does  in  chant,  or  tradesman,  visiting  that  town  Irom 

twenty-four  hours.  London,  in  whose  hause  it  seems  the  astro- 

Hie  skins  are  then  returned  from  the  noDier  Flamsteed  then  lod^d.    Willi  the 

mill  to  the  chaainiser  lo  be  scoored  ;  wtiich  view,    therefore,  of  becominn  acqaalnteil 

is  done  by  pnttine  them  into  a  lixivium  of  wilh  Ibii  eminenl  man,  Mr.  Sharp  engaged 

woodasfaei,  working  and  beatinf  them  in  it  himself  wilh  tbe  merchant  as  a  book-keeper, 

with  poles,  and  leanni  tbem  to  steep  till  In  consequence  he  soon  contracted  au  ind< 

tbe  lye  baire  had  iu  effect ;  then  wning  ont,  mate  acquaintance  and  friendship  with  Mr. 

steeped  In  another  lixivium,  wnmc  aEain,  Fbiin>teed,  by  whose  intcTcst  and  recom- 

and  this  repetfted  till  all  tbe  grease  and  oil  mendation  he  obtained  a  more  pro6lable 

be  pnried  oul.    Tbey  are  then  half  dried,  employmenl  in  the  dock-yard  at  Chalbam  i 

and  pvsed  over  a  shatp-edecd  iron  instru-  where  he  roulinued  till  his  triend  and  pa- 

luenl,  placed  perpendicular  in  a  block. which  tron,  knowing  bis  great  merit  in  aslronnmy 

opens,  softens,  and  makes   tbem  pliable:  and  mechanics,  called  him  to  hci  assislance 

lastly,  tliey  are  thorouehly  dried,  and  pass-  in  contriving,  adaplini!,  aud  lilting  up  the 

ed  over  the  >ame  iutrumeat  again,  which  aslronomiral  apparalos  in  tlic  royal  obser- 

finislies  the  pieparatiao,  uid  leaves  them  in  vatory  al  Greenwich,  which  bad  been  lately 

fonnofsliammy.  built,  namely,  about  Uie  year    I6TG ;  Mr. 

Kid  and  goat  skini  are  chamoised  in  the  Flamsteed  being  then  thirty  years  of  age, 

name  manner  aa  those  of  sbeep,  excepting  and  Air.  Sharp  twenty  live, 

thai  the  hair  is  taken  olf  without  Hie  me  of  In  tliii  sitoalion  he  continued  la  aisat 

any  lime;  aod  that  when  brought  from  the  Mr.  Flamsteed  in  making  obtervations(wilh 

mill  Ibey  undergo  a  particnlar  preparation  tbe  mural  arch,  of  eighty  inches  radius,  and 

called  ramalliug,  the  most  delicate  and  diffi-  140  di^eea  on  the  limb,  contrived  and  gn- 

cull  of  all  the  others.    It  consistB  in  this,  duated  by  Mr.  Sharp)  on  tlie  meridional  a^ 

Ihal  as  soon  as  broncht  from  the  mill  Ibey  nilh  distances  of  tbe  lixed  stars,  Sun,  Moon, 

are  steeped  in  a  ht  lixivium :  taken  out,  and  planet),  with  the  time  of  their  transit 

sirelclied  on  a  round  wooden  leg,  and  tbe  over  the  meridian  ;  also  the  diameter  of  tbe 

bair  temped  off  with  the  knil'e;  this  makes  San  and  Moon,  and  their  eelip>e3,wilbthosa 

tben  wnooth,  and,  in  woiking,  cast  a  fine  of  Jupiter^  saieUiies,  tlie  variation  of  tba 

Dap.    The  difficulty  is   in  scrapiag  tbem  compass,  ic.    He  assisted  him  also  in  mak- 

^'enly.  ini,  a  calalagneaf  nearly  :^>no  fixed  stars,  M 

SHARK,  in  ichthyology,    tbe    Eugtbh  to  Ihcir  longitudes  and  magnitudes,  their 

namt  of  two  ipeci«i  of  tqnaloi,  distingniifa-  right  aicenuoiu  and  polar  distonces,  with 
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die  variations  of  the  same  while  they  chaoge 
their  longitude  by  one  degree. 

But  from  the  fttigne  of  continaally  ob> 
aerving  the  stars  at  night,  in  a  cold  thin  air, 
joined  to  a  weakly  constitution,  he  was  re- 
duced  to  a  bad  state  of  health ;  for  the  re- 
covery of  which  he  desired  leave  to  retire 
to  his  bouse  at  Horton ;  where,  as  soon  as 
lie  found  himself  on  tlie  recovery,  he  began 
to  fit  up  an  observatory  of  bis  own,  having 
first  made  an  elegant  am^  cnnons  engine  for 
turning  all  kinds  of  work  in  wood  or  brass, 
with  a  maundrfl  for  turning  irregular  figures, 
as  ovals,  crosses,  wreathed  pillars,  &c.    Be^ 
aide  these,  he  made  himself  most  of  the 
tools  used  by  joiners,  clock-makers,  opti- 
cians, mathematical  instrument-makers,  &c. 
The  liqibs,  or  arcs,  of  bis  large  equatorial 
instrument,  sextant,  quadrant,  &c.  he  gra- 
duated vnth  the  nicest  accuracy,  by  diago- 
nal divisions    into  degrees  and    minutes. 
The  telescopes  he  made  use  of  were  all  of 
hb  own  making,  and  the  lenses  ground, 
^gured,  and  adjusted  with  his  own  bands. 

It  was  at  this  time  that  he  assisted  Mr. 
Flamsteed  m  calculating  most  of  the  tables 
in  the  second  volume  of  his  "  Historia  Cedes- 
tis,"  as  appears  by  their  letters,  to  be  seen  ia 
'  the  bands  of  Mr.  Sharp's  friends  at  Horton. 
Xikevnse  the  curious  drawings  of  the  charts  • 
of  all  the  constellations  visible  in  our  he- 
mispliere,  with  the  still  more  excellent 
drawings  of  the  planispheres  both  of  the 
northern  and  soutliem  constellations.  And 
though  these  drawings  of  the  constellations 
were  sent  to  be  engraved  at  Amsterdam 
by  a  masterly  band,  yet  the  originals  fiu" 
exceeded  the  engravings  in  point  of  beauty 
and  el<-gance ;  these  were  published  by 
Mr.  Flamsteed,  and  both  copies  may  be 
seen  at  Horton. 

The  mathematician  meets  with  something 
extraordinary  in  Sharp's  elaborate  **  Treatise 
of  Geometry  Improved,"  (in  4(o.  1717,  sign- 
ed A.  S.  Philomath),  1st  by  a  large  and  accu- 
rate table  of  segments  of  circles,  its  con- 
atmction,  and  various  uses  in  the  solution 
of  several  difficult  problems,  with  compen- 
dious tables  for  finding  a  true  proportional 
part,  and  their  use  in  these  or  any  other 
tables  exemplified  in  BuUiing  logarithms, 
or  their  natural  numbers,  to  60  places  of 
figures,  there  being  a  table  of  them  for  all 
primes  to  1100,  true  to  61  figures,  fd.  His 
concise  **  Treatise  of  Polyedra,**  or  solid  bo- 
dies of  oumy  bases,  both  the  regnhir  ones  and 
others:  to  which  are  added  twelve  new 
with  various  methods  of  forming  them. 


and  their  exact  dimensions  in  surds  or  sp€^ 
cies,  and  in  numbers:  illustrated  with  a 
variety  ot  copper-plates,  neatly  engraved 
by  his  own  hands.     Also  the  models  of 
these  polyedra  he  cut  out  in  box-wood  vrith 
amazing  neatness  and  accuracy.    Indeed 
few  or  none  of  the  mathematical  mstm- 
roent-makers  could  exceed  him  in  exactly 
graduating  or  neatly  engraving  any  mathe- 
matical or  astronomical  instrument,  as  may 
be  seen  in  the  eqaatorial  instrument  above 
mentioned,  or  in  his  sextant,  quadrants, 
and  dials  of  various  sorts;  also  in  a  carious 
armillary  sphere,  wliich,  'beside  the  conn 
mon  properties,  has  moveable  circles,  &c. 
for  exhibiting  and  resolving  all  spherical 
triangles ;  also  his  double  sector,  with  many 
other  ittftruments,  a^  contrived,  graduated, 
and  finished,  by  himself.    In  short,  he  pos- 
sessed at  once  a  remarkably  clear  head  for 
contriving,  and  an  extraorduMu^  hand  for 
executing  any  thing,  not  only  in  mechanics^ 
but  likewise  in  drawing,  writing,  and  making 
the  most  exact  and  beautiful  schemes  or 
figures,  In  an  his  calcuUtions  and  geometri- 
cal constructions. 

The  quadrature  of  the  circle  was  under- 
taken by  him  for  his  own  private  amuse- 
ment in  tlie  year  1699,  deduced  from  two 
different  series,  by  which  the  truth  of  it 
was  proved  to  72  places  of  figures ;  as  may 
be  seen  in  the  introduction  to  Sherwui*s 
table  of  logarithms ;  that  is,  if  the  diameter 
of  the  circle  be  l,  the  circumference  will 
be  found  equal  to  414l59i653389793t38 
46S64538527950t884l97169399S75106820 
974944592307816405,  &c.  In  the  samo 
book  of  Sherwin*s  may.  also  be  seen  his  in- 
genious improvements  on  the  making  of 
logarithms,  and  the  constructing  of  the  na- 
tural sines,  tangents,  and  secants. 

He  also  calculated  the  natural  and  loga- 
rithmic smes,  tangents,  and  secants,  fo 
every  second  in  the  first  minute  of  the 
quadrant :  the  laborious  investigation  of 
which  may  probably  be  seen  in  the  archives 
of  the  Royal  Society,  as  they  were  pre- 
sented to  Mr.  Patrick  Mordock  for  that 
purpose ;  exhibitiog  his  very  neat  and  ac- 
curate manner  of  writing  and  arranging  his 
figures,  not  to  be  equalled  perhaps  by  the 
bttt  penman  now  living. 

The  late  ingenious  Mr.  Smeaton  says, 
(Philosophical  Transactions,  anno  1786, 
p.  5,  See,) :  <<  In  the  year  1689,  Mr.  Flam- 
steed completed  his  mural  are  at  Green- 
wich ;  and,  in  the  Prolegomena  to  his  His- 
toria Cflslestis,  be  makes  an  ample  acknov* 
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ledgaatoCtbeparticalar  assistance,  care,  upon  astronomical  instniments,  of  wlncli^ 

ami  indnstry   of  Mr.    Abraham   Sharp;  independently  of  Mr.  Ptamsteed's  testimony^ 

whom,  in  the  month  of  Angnst  1688,  he  there  still  remain  considerable  proofs ;  for, 

brought  into  the  obseryatory  as  his  amanu-  after  leaving  Mr.  Flamsteed,  and  qoitting 

ensis;  and  being,  as  Mr.  Flamsteed  tells  the  department  above  mentioned,  he  retired 

us,  not  only  a  very  skilful  mathematician,'  into  Yorksliire,  to  the  village  of  little  Hor- 

bnt  exceedingly  expert  in  mechanical  ope-  ton,  near  Bradford,  where  he  ended  his  days 

rations,  he  was  principally  employed  in  the  abont  the  year  174S  (should  be  in  1749),  and 

construction  of  tiie  moral  arc ;  which  in  the  where  I  have  seen  not  only  a  large  and  very 

-  compass  of  fourteen  months  he  finished,  so  fine  collection  of  mechanical  tools,  the  prin-^ 

greatly  to  the  satisfaction  of  Mr.  Flamsteed,  dpal  ones  being  made  with  his  own  hands, 

that  he  speaks  of  him  in  the  highest  terms  but  also  a  great  variety  of  scales  and  instm- 

of  praise.  ments  made  with  them,  both  in  wood  and 

**  This  celebrated  instrament,  of  which  brass,  the  divisions  of  which  were  so  exqni* 

be  also  gives  the  figure  at  the  end  of  tlie  site,  as  would  not  discredit  the  first  artist  of 

Prolegomena,  was  of  the  radios  of  6  fiset,  tiie  present  times ;  and  I  believe  there  is 

7j  inches;  and,  in  like  manner  as  the  sextant  now  remaining  a  quadrant,  of  four  or  five 

was  famished  both  with  screws  and  dngo-  feet  radius,  fiamed  of  wood,  but  the  Bmb 

nal  divisions,  all  which  were  made  by  the  ac-  covered  vrith  a  brass  plate,  the  snbdivisions 

curate  hand  of  Mr.  Sharp.  But  yet,  whoever  being  done  by  diagonals,  the  lines  of  which 

compares  the  different  parts  6f  the  table  are  as  finely  cot  as  those  upon  the  quad- 

for  conversion  of  the  revolutions,  and  parts  rants  at  Greenwich.    The  delicacy  of  Mr« 

ef  the  screw  belonging  to  the  mural  arc.  Sharp's  hand  will  indeed  permanently  ap- 

into  degrees,  minutes,  and  seconds,  vrith  P^r  from  the  copper-plate,  in  a  quarto 

each  other,  at  the  same  distance  firom  the  book,  pnblislied  in  the  year  1718,  intituled 

senith  on  different  sides ;  and  with  their  '  Geometry  Improved,  by  A.  Sharp,  Phi- 

inlves,  quarten,  &c.  will  find  as  notable  a  lomath,'  (or  rather  1717,  by  A.  S.  Philo- 

disagreement  of  the  screw-work  from  the  math)  whereof  not  only  the  geometrical 

hand  divisions,  as  had  appeared  before  in  the  lines  upon  the  plates,  but  the  whole  of  the 

work  of  Mr.  Tompion :  and  hence  we  may  engraving  of  letters  and  figures  were  done 

conchide,  that  the  method  of  Dr.  Hook,  by  himself,  as  I  was  told  by  a  person  in  the 

being  exeofted  by  two  such  masterly  hands  mathematical  line,  who  very  frequently  at- 

as  Tompion  and  Sharp,  and  found  defec-  tended  Mr.  Sharp  in  the  latter  part  of  his 

tive,  is  in  reality  not  to  be  depended  upon  life.    I  tlierefore  look  upon  Mr.  Sharp 

in  nice  matters.  as  the  first  person  that  brought  the  affair 

**  From  the  account  of  Mr.  Fbmisteed  it  cf  hand  division  to  any  degree  of  pei^* 

appears  also,  that  Mr.  Sharp  obtained  the  tion.* 

senith  point  of  the  instrument,  or  line  of  Mr.  Sharp  kept  up  a  corr^pondence  by 

coUimation  by  observation,  of  the  senith  letters  with  most  of  the  eminent  mathema- 

stars,  with  tlie  fiu;e  of  the  instrument  on  fldans  aiyl  astronomers  of  his  time,   as 

the  east  and  on  the  west  side  of  the  wall ;  Mr.   Fhmsteed,    Sir ,  Isaac  Newton,  Dr. 

and  that  having  made  the  index  stronger  Halley,    Dr.  Wallis,   Mr.  Hodgson,   Mr, 

(to  prevent  flexure)  than  that  of  the  sex-  Sherwin,  &c.  the  answers  to  which  letten 

tant,  and  thereby  hearier,  he  contrived,  by  are  all  written'  upon  the  backs  or  empty 

means  of  puUeys  and  bahincing  weights,  to  spaces  of  the  letters  he  received,  in  a 

relieve  the  hand  that  was  to  move  it  from  a  sliort  hand  of  his  own  contrivance.   From 

great  part  of  its  gravity.    Mr.  Sharp  conti-  a  great  "variety  of  letters  (of  which  a  large 

nued  in  strict  correspondence  with  Mr.  cbest-fiiU  remains  with  hb  friends);  from 

Fhunsteed  as  long  as  he  lived,  as  appeared  these  and  many  other  well  known  facts  it  is 

by  letters  of  Mr.  Flanlsteed*s,  found  after  evident  that  Mr.  Sharp  spared  neither  pains 

Mr.  Sharp's  death,  many  of  which  I  have  nor  time  to  promote  real  science.    Indeed, 

seen.  being  one  of  fiie  most  accurate  and  indela- 

*' I  have  been  the  more  particular  in  what  tigable  computers  that   ever  existed,  ha 

rektes  to  Mr.  Sharp,  in  the  business  of  con-  was  for  many  years  the  common  resource- 

stnictittg  this  mural  arc,  not  only  because  for  Mr.  FUmsteed,  Sir  Jonas  Moowy  Dr. 

we  may  suppose  it  the  first  good  and  valid  Halley,  and  others,  ita  all  sorts  of  troobla* 

instruosent  of  the  kind,  but  becanse  I  look  some  and  delicate  calcnkitions. 

upon  Mr.  Sharp  to  have  been  the  first  per-  Mr.  Sharp  continued  all  his  lifo  a  btche- 

•on  that  cut  accurate  and  delicate  iMtiiom  lor.  and  spent  his  tioM  asiedme  at  a  her* 
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nit    He  wss  of  a  middle  stature,  bat  very  mao,  which  occn)>ation  he  qaitted  on  coi» 

thin,  being  of  a  weakly  constitution ;  he  ing  to  a  patriinontal  estate  of  about  tw9 

was  remarkably  feeble  the  last  three  or  four  hundred  pounds  a  year. 

years  kiefore  he  died,  which  was  on  the  SHASTER,    or  Shastram,   a   sacred 

eighteenth  of  July,  1742,  m  the  ninety-first  book,  containing  the  religion  of  the  Bauian;* ; 

year  of  his  age.  it  consists  of  three  tracts ;  tlie  first  of  which 

In  his  retirement  at  Little  Horton,  he  contains  their  moral  law ;  the  second,  the 

employed  fonr  or  ^ve  rooms  or  apartments  ceremonial ;   and  the  third,  delivers  the 

in  his  house  for  different  purposes,  into  peculiar  observances  for  eacb  tribe  of  In- 

which  none  of  his  family  could  possibly  dians. 

enter  at  any  time  without  his  permission.  SHAWIA,  in  botany,  so  named  in  me- 

He  was  seldom  visited   by  any  persons,  moiy  of  Thomas  Shaw,  D.D.  a  genus  of  the 

except  two  gentlemen  of  Bradford,  the  one  Syngenesia  Polygamia  Segregata  class  and 

a  mathematician,  and  the  otiief  an  ingeni-  order.    Essential  character :  calyx  imbri- 

oos  apothecary :  these  were  admitted  when  cate,  with  five  or  six  scales,  three  interior 

Im  chose  to  be  seen  by  them,  by  the  sig-  longer ;  corolla  five-deft ;  seed  one,  oblong, 

nal  of  rubbnig  a  stone  i^nst  a  certain  part  There  is  only  one  species,  viz.  S.  paniculate, 

^  the  outside  wall  of  the  bouse.    He  duly  %  native  of  New  Zealand, 

attended  the  dissenting  chapel  at  Bradford,  SHEADING,  a  term  used  in  the  Isle  of 

•f  which  he  was  a  member,  every  Sunday,  Man  fi>r  a  riding,  tything,  or  division  of  that 

at  tliese  times  be  took  care  to  be  provid^  jgie;  the  vrhole  being  divided  into  six  of 

with  plenty  of  halfpence,  which  lie  very  these  sheadings ;   in  each  of  which  there  is 

charitably  suffered  to  be  taken  sii^y  oot  a  coroner  or  constable,  who  is  appointed 

of  his  hand,  held  behind  him  during  his  by  the  delivery  of  a  rod  at  the  tinewald 

walk  to  the  chapel,  by  a  number  of  poor  court,  or  annual  convention, 

people  who  fiiUowed  him,  without  his  ever  SHEATHING,  in  ship-building,  a  sort 

looking  bock,  or  asking  a  single  question.  of  casing  or  covering  nailed  all  over  the 

Mr.  Sharp  was  very  irregular  as  to  his  outside  of  a  ship's  bottom,  to  protect  the 

aaeals,  and  remarkably  sparing  in  his  diet,  planks  from  the  pernicious  effects  of  the 

which  he  frequently  took  in  the  following  worms.   It  lias  been  customary  many  yean 

manner;  A  little  square  hole,  something  past  to  sheath  the  ships  of  the  Royal  Navy, 

like  a  window,  made  a  communication  be^  and  those  of  the  East  India  service  with 

tween  the  room  where  he  vras  usually  em-  copper.' 

pk>yed  in  calculations,  and  another  chamber  SHEAVE,  or  Shebve,  in  maritime  a^ 
or  room  in  the  house  where  a  servant  could  fain,  the  wheel  on  which  the  rope  worki 
enter;  and  before  tliis  hole  he  had  con-  ia  a  block ;  it  is  generally  formed  of  lignum- 
trived  a  sUding  board :  the  servant  always  vitae,  sometimes  of  brass,  and  frequently 
placed  his  victuals  in  this  hole,  without  compounded  of  both :  the  interior  part,  or 
•peaking  or  making  the  least  noise,  and  that  which  sustains  the  friction  against  the 
when  he  had  a  little  leisure  he  visited  his  pin,  being  of  brass,  let  into  the  exterior, 
cupboard  to  see  what  it  afforded  to  satisfy  which  is  of  ligntun-vits ;  it  is  then  denomi- 
lus  hunger  or  thirst  But  it  oflen  happened  aated  a  sheave  with  a  brass  bush, 
that  the  breakfast,  dinner,  and  supper  have  Shbavb  hoUf  is  a  channel  cut  in  a  mast, 
remained  untouched  by  him  when  the  ser-  yard,  or  timber,  in  which  to  fix  a  sheave, 
vant  has  gone  to  remove  what  was  left,  so  and  answering  instead  of  a  block, 
deeply  engaged  had  he  been  in  calcuUtions.  SHEEP,  in  zoology,  a  well-known  genus 
Cavitit's  might  euily  be  perceived  in  an  old  of  quadrupeds,  the  horns  of  vriiich  are  hoi- 
English  oak  table  where  he  sat  to  write,  low,  bent  backward,  twisted,  and  rugose ; 
by  the  frequeut  rubbing  and  wearing  of  his  the  fore-teeth  are  eight,  and  the  huKler  ones 
elbows.  Gutta  cavt  lapidem,  &c.  By  are  narrower  than  the  others ;  there  are  no 
Mr.  Sharp^s  epitaph  it  appeaia  that  he  was  caniue,  or  dog-teeth.  See  Ovis. 
related  to  Archbishop  Sharp;  and  Mr.  Siie£P.  Any  person  who  shall  feloniously 
Sharp,  the  eminent  surgeon,  who  some  drive  away,  or  feloniously  steal  any  sheep 
years  since  retired  fVom  business,  is  the  ne-  or  lamb,  or  wilfully  kill  any  sheep  or  Umb, 
phew  of  our  author.  Another  nephew  was  with  a  felonious  intent  to  steal  the  carcase, 
tlie  father  of  Mr.  Ramsden,  the  present  or  any  part  thereof,  or  assbt  or  aid  in  com* 
celebrated  instrument  maker,  who  says  that  mitting  any  of  the  said  offencci,  shall  be 
his  giand  uncle  Abraham,  our  author,  was  guilty  of  felony^  vrithont  benefit  of  dergy. 
joma  tiiDf,  la  hit  jovngti  dayS|  an  eawise*  14  Oeoiie  IL  c  fi.   Aiqr  penon  who  iball 
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pMMecule  to 
loch  nfiender,  sball  bavc  a  [ewird  of  lu'. ; 
fur  which  puqiMe  be  ahiU  bave  a  cprtiii- 
cKle  aigned  bjr  Ibe  judge,  before  tbe  «nd 
of  (be  a.-diiei,  cerli^ing  «ach  convirtton, 
and  wlierc  tlie  oBtnce  wu  coBimitled.  and 
llitt  tbe  offender  was  appn-liended  and  pro- 
•eculed  by  tbe  person  clBimiDg  tlie  reward  ; 
and  if  more  than  one  claim  il,  lie  iball 
therein  appoiat  what  ihnrc  shall  be  paid  to 
each  claimint.  And  oq  lenderini;  inch  cer- 
titlcale  to  the  aberilf,  lie  (hall  pay  the  aame 
within  ■  month,  withoat  dediii^lion,  or  for- 
feit double,  with  treble  coiu  ;  to  be  aJ' 
lowed  in^bii  account),  or  be  repaid  him  oat 
of  ibe  Treaaury.  And  any  peraou  who  uliall 
in  the  night  time  maticiouily  and  wilfully 
niaiiu,  wound,  or  otherwise  hurt  any  sheep, 
wliereby  the  tame  it  001  killed,  ihall  forfeit 
to  the  party  f^rieied  treble  damages,  by  ac- 
tion of  treapass,  or  on  the  case. 

By  IS  Gearge  HI.  c.  3a.  every  person 
trlio  shall  export  any  live  ibtep  or  lamlis, 
ihall  forfeit  SI,  for  eve.ry  slieep  or  lamb, 
and  shall  lUso  suffer  solitary  imprisonment 
for  three  months,  wilbonl  ImuI,  and  unlit  the 
icxfeiture  is  paid,  butnot  to  exceed  twelve 
montli*  for  inch  noo-payiaeDt ;  and  for 
every  subsequent  offence  iL  a  piece,  and 
impriMoment  for  aix  months,  aud  until  tbe 
(brfeitnre  be  paid  ;  but  not  to  exceed  two 
yean  for  the  nun-payment  thereof.  And 
all  lihips  and  vessels  employed  id  tlie  eipot- 
iBlion  of  sheep  shnll  be  tbifeil^d. 

Shecp  ihaiik,  in  naval  aflain,  a  kind  of 
knit  made  on  a  rope  lo  itiorlen  it,  and  is 
pardcutarly  used  on  tnimen  or  lies,  to  pre- 
TCDl  the  tackle  from  coming  block  and 
block.  Uy  lliii  contrivance,  the  body  In 
*bieh  the  tackle  ii  applied  may  be  bauted 
nnch  higher,  or  removed  further,  in  a 
alwrler  time. 

SHEARING,  or  SMKAtttaa,  in  the  wool- 
len  mauufietdte,  is  the  cutting  off,  with 
lartte  sheen,  tbe  too  luni;  oup,  in  order  to 
nake  the  cloth  more  smooth  and  even. 

Shegbin';,  in  the  sea  language :  when  a 
ahip  is  not  iteered  ateadMy,  they  say  slie 
•beeri,  or  (toes  sheering ;  or,  when  at  an- 
chor, she  goes  in  and  ont,  by  means  of 
tbe  current  of  tbe  bde,  they  also  says  she 

SHfCEKS,  in  naval  afliuts,  an  engine  used 
to  hoist  in,  or  get  out  (be  hiwet  masts  of  a 
Aip-  They  arc  either  placed  on  the  side 
of  a  quay  or  wharf,  or  are  fixed  on  board  of 
an  old  ship  cut  down  ;  or,  laitly.  they  are 
composed  of  t»a  masts,  or  large  »pan  lath- 
ad  logelher,  and  elected  in  the  vessel  in 
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ndiicb  tbe  mast  is  to  be  placed  or  displac- 
ed :  the  lower  ends  of  the  props  resting 
on  the  opposite  sides  of  the  drck,  and  ilie 
upper  parts  being  limiened  logether  acrosi, 
from  which  a  tackle  depends, 

SHEET,  in  inval  affairs,  a  rope  fastened 
to  oneorbolhof  thelowerconietsof  aisil, 
to  extend  and  retain  it  in  a  panienlar  sito- 
alien.  When  a  ship  sails  with  a  side  wind, 
the  lower  comets  of  the  niaio  and  fore-saili' 
are  fastened  by  a  tack  ami  sheet ;  tlic  for- 
mer being  la  windward,  and  tbe  latter  tit' 
leeward :  the  tack  is,  however,  only  diBiigei' 
with  a  stem  wind,  whereas  the  ^ail  is  oevM 
spread  williont  the  assistance  of  one  or  bolh 
of  the  sheets.  The  stsy  sails  and  stodding- 
saits  bave  only  oue  lack  and  one  sheet 
each ;  the  slay-aails  (ack  are  faslened  for- 
ward, and  the  sheets  drawn  aft,  but  ihe 
studding-sail  tacks  draw  the  outer  comer 
of  the  sail  to  the  extremity  of  Ihe  boom, 
while  the  sheet  ii  employed  to  eileod  tha 

8HEFPIELD1A,  in  botany,  so  named  in 
honour  of  Mr.  Sheffield,  an  emineai  bota- 
nist of  Ihe  University  of  Oxford,  a  genm 
of  the  Pentandria  Monogyiria  class  and  or-  , 
dtr.  Naiutal  order  of  Caryophyllci.  Ly- 
limachiie,  Jussieu.  Essential  character: 
calyx  five-cleft;  corolla  bell-sliaped ;  fila-  , 
ments  ten,  the  alternate  ones  barren  ;  cnp- 
fule  one-celled,  fiie.valved,  inany'iecded. 
There  is  only  one  species,  tti.  S.  rrpeui, 
a  native  of  New  Zealand  and  Easter  Island. 

SHEKEX,  in  Jewish  antiquity,  an  anciout 
COLD,  worth  about  ia.  S^d.  sterling. 

SHELF,  among  ininen.  tlie  same  with 
what  they  otbcrwise  call  last  ground,  or  fiut 
country ;  being  that  part  of  the  internal 
structure  of  the  earth  which  they  find  lying 
even,  and  in  an  orderly  manner,  and,  evi< 
denily  having  retained  its  primitive  form 
and  situation,  unmoved  by  ibe  waters  of  the 
general  deluge,  white  tlie  circumjacent,  anit 
upper  strata,  have  pLioly  been  removed 
and  tossed  about. 

SHELL>,aaubslance  ofaitony  hardnea, 
composed  of  carbonate  of  lime  variously 
combined  with  animal  gluten,  and  setviug 
for  tbe  coverings  and  habitations  of  different 
animab,  mostly  of  the  order  of  Mollusca; 
allowing  of  the  occasional  protnuion  of 
part  of  their  naked  body.  The  vsrioua 
forms,  die  beautiful  colours,  aud  the  high 
polish  wbicli  shells  possets,  hate  long  ren- 
dered them  objects  of  research  to  tha 
corious  naiutaUat:  many  otthcni,  possess- 
ing tliete  properties  in  a  high  degree ;  and 
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bftiiig  from  their  rarity  purcbased  at  very  left  which  is  formed  on  the  colamella,  and 
high  prices.  which  Limiftas  distingnished  as  the  cola- 
Ibe  vast  variety  of  forms  which  shells  mellar  ridge.  The  spii^  is  formed  on  the  su- 
possess, not  only  renders  arrangem.entmore  perior  part  of  the  shell,  the  tarns  of  which 
necessary,  hat  at  the  same  time  occasions  are  formed  round  the  colnmelhi,  or  little 
the  formation  of  that  arrangement  the  more  central  colomn,  reaching  from  the  opening; 
difficult    Dissimilarity  in  sixe  and  colour,  of  the  shell  to  the  summit  of  the  spire. 
as  well  as  in  form,  which  occur  in  shells  Tliese  convolutions  are  numbered  by  reckon- 
of  the  same  species,  at  different  ages,  adds  ing  that  as  one,  which  reaches  from  the  ex- 
mnch  to  this  difficulty.  External  ckaracten,  ternal  to  the  inner  lip,and  in  the  same  manner 
however,  sufficiently  marking  specific  dif-  to  the  summit ;  the  Une  by  which  tbey  are 
ferencesy  may  almost  always  be  discovered  united  being  termed  a  suture.    The  spire 
m  shells,  atevery  period  of  th^urezbtence^  itself  is  either  pointed,  obtuse,  truncated, 
and  various  attempts  have  hence  been  made,  flattened,  concave,  convex,  straight,  ob- 
to  dispose  them  ui  such  a  methodical  ar-  lique,  or  pyramidal.    Its  tumuigs  are  coro- 
rangement,  as  should  place  each  of  them  in  nated,  (beset  vrith  spines  or   tubercles), 
its  proper  phce ;  and  should  thereby  occa-  beaded,  carinated,  or  canaliculated.    The 
ston  them  to  be  more  readily  recollected.  suture  is  crennlated,  double,  projecting^  or 
Lister,  Langins,  and  other  early  writers  «fiaced.    The  shell  is  said  to  be  perforated, 
on  testaceology,  have  proposed  different  when  a  small  umbilical  cavity  exists  in  tlie 
methodical  arrangements  of  shells,  which,  columella  at  the  base  of  the  shell,  in  the 
from  their  imperiections,   have   been  in*  uus  round  which  the  spire  is  revolved ;  and 
tirefy  laid  aside,  and  do  not  therefore  re-  imperforate  vrhen  there  is  here  no  cavity 
i|uire  to  be  here  noticed.  Indeed  it  appears  nor  umbilicns.    Besides  being  either  umbi- 
to  be  unnecessary  to  go  further  back  than  Ucated  or  not,  the  columella  may  be  flat- 
to  the  arrangement  of  (he  celebrated  Lin-  toned,  tmncated,  caudated,  canalienlated, 
naens,  which  seenu,  in  its  turn,  to  be  yield,  spiral,  and  plaited,  as  m  tlie  Volutes.    The 
ing  to  kter  systems,  rendered  more  perfect  nmbilicus  also  may  be  slit,  eanalicuhted, 
by  the  constant  accession  of  new  and  illus*  consolidated,  crennlated,  or  dentated :  it 
trative  specimens,  and  the  consequent  in-  may  also  have  a  superadded  cuUus.    The 
crease  of  knowledge.    But  previous  to  con-  opening  varies  much  in  different  shells; 
sidering  the  proper  method  of  arrangement,  and  vrhere  it  narrows  it  acquires  the  name 
and  to  examining  into  even  the  generic  dif-  of  throat ;  it  termmates  m  a  canal.  The  lip 
ferences,  it  vrill  be  proper  to  ascertain  the  is  eared,  digitated,  alated,  grooved,  slit,  or 
characters  which  belong  to  shells  in  gene-  wrinkled ;  the  form  of  tlie  opening  depend- 
ral,  and  to  determine  tlie  precue  terms  by  ing  much  on  that  of  the  lip ;  it  hence  becom- 
which  they  can  be  best  expressed.  ing  anguUry^und,  semicircular,  longitudi- 
The  division  into  univalves,  bivalves,  and  Ml*  tmnsverte,  linear,  gapuifr,  compressed, 
muftivalves  is  so  clearly  pointed  out  by  na-  or  reversed.  The  openings  of  shells  are  some- 
ture,  that  it  must  be  adopted  in  every  well  times  closed  by  a  shelly  or  cartihiginous 
metliodized  arrangement,  and  may  there-  phmo-convexbody,termedopercnlum,wIiidi 
fore  be  safely  admitted  hd  these  prelunuiary  is  disposed  between  the  two  lips,  and  fitted 
obs^vations.    Univalve  shells  are  discoi-  to  the  form  of  the  opening.  The  flat  surfiice 
dal  wlien  the  spiral  is  fonncd  on  a  horizon*  of  thb  body  is  marked  by  a  spiral  line, 
tal  lino,  so  Uat  a  section,  made  in  fliat        A  bivalve  shell  has  the  two  valves,  wbich 
Kne,  would  divide  the  shell  into  two  nearly  constitute  it,  connected  at  the  basis,  or  in- 
equal  parts ;  fusiform  when  it  bulges  m  the  lerior  margin ;  opposite  to  wbicli  is  the  su- 
middle,  and  bat  the  two  extremities  of  perior  margin ;  tlie  shell  being  supposed  to 
nearly  equal  length ;  tnrbmated,  when  the     be  pbced  on  the  hinge,  it<  margin  is  di- 
belly  of  the  shell  is  very  torge  and  tumid     vided  into  the  anterior  and  the  posterior 
compared  with  the  spire,  which  is  given     margin.    The  length  of  the  slicll  is  mra- 
off  from  its  centre ;  and  turricalated  when  snred  from  the  inferior  to  the  superior  mar- 
the  toms  of  the  spire,  gradnally  uicreasing,  ghi,  and  the  breadth  from  the  anterior  to 
form  an  elongated  cone.  the  posterior  margin.     The  belly  is  the 
The  pai  U  of  imivalve  shells  are,  the  back,    most  tumid  part,  and  the  beaks,  the  promi- 
which  is  the  external  bulging  part  of  the     nences  over  the  hmge,  are  of  a  conoidal 
tnra  opposite  to  tlie  opening;  the  belly,    and  spiral  form.    At  the  basis  of  the  shell 
the  tumid  part  of  the  tast  turn,  forming  the    Is  the  hinge,  by  which  the  valves  are  moved 
nght  or  otttOT  lip ;  that  being  tenMd  tlM    on  each  other;  aad  in  tbe  Ulterior  chidL  a 
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liflUMOt  it  placed,  by  which  the  valves  are  the  aoimal  from  the  eg|f,  it  was  bvested  by 
doidy  connected.  This  chink  is  forqned  a  complete  spiral  turn,  at  least,  of  the  shell ; 
by  a  sUght  separation  of  the  valves  at  this,  and,  it  appear^  from  the  observations  of 
the  anterior,  part,  which  having  a  distinct  Adanson,  that  viviparous  shell  6sh  are  like- 
sorfiu^e  from  the  general  disc,  and  being  wise  brought  forth  in  a  similar  state.  The 
indeed  separated  from  it  by  an  angle,  or  by  growth  of  shells  was  discovered  by  Reao- 
a  raised  or  sunk  line,  it  may  be  distin-  mur  to  take  place  in  that  which  is  most  dis- 
guished  as  the  corslet :  this  surface  b  par-  tant  from  the  first  formed  part.  Here  a 
ticolarly  distinguished  in  tlie  shells  of  the  part  of  the  animal  exists  which  is  not  yet 
Venus  kind.  On  these  parts,  in  some  spe-  covered  with  shell ;  but  which  is  beset  vrith 
cies,  are  spines,  in  others  varions  markii^,  a  vast  number  of  vessels,  which  separate 
and  in  others,  these  parts  are  plain.  At  and  deposit,  on  the  existing  edge  of  the 
the  lower  part  of  the  anterior  maigin  of  the  shell,  tliose  glutinous  and  calcareous  mat- 
valves,  within  the  limits  of  the  corslet,  and  ters,  by  which  its  dne  increased  extent  of 
above  the  ligament,  b  a  part  generally  distin-  surface  is  obtained.  In  proof  of  this  bemg 
gnishable  from  the  rest  of  the  siu-fu'ce  by  a  the  process  by  which  the  augmentation  of 
difference  in  the  colour,  strias.  Sic,  This  the  shell  is  effected,  he  broke  the  shells  of 
part  varies  in  its  form,  being  canaliculated,  varions  living  testaceous  animals  in  different 
replicated,  &c.    Its  edges  are  termed  lips,  parts,  and  was  thus  enabled  to  perceive. 

On  the  other  side  of  tlie  hinge,  on  the  that.'the  newly  added  matter  was  not  depo- 

posterior  part,  and  near  to  the  hinge,  is  ge-  sited  line  after  line  from  the  shell,  at  the 

nerally  a  lunated  depression  ;  the  crescent,  edges  of  the  fractured  part;  but  vras  sepa- 

Jike  the  part  just  described,  it  varies  in  its  rated,  in  a  pellicle,  from  the  body  of  the 

form  and  markings  in  different  sliells.    Both  animal,  and  thus  applied  at  once  to  the 

these  parts  derive  half  their  form  from  each  whole  of  the  vacuity.    Tliose,  who  denied 

of  the  valves ;  and  are  consequently  sepa-  this  mode  of  increase,  denied  also  the  remo* 

rated  in  the  middle.  To  determine  the  side  val  of  the  posterior  termination  of  the  / 

to  which  a  valve  belongs,  the  shell  need  worm,  from  the  extreme  termination  of  the 

only  be  placed  on  the  hinge  with  the  ante*  first  formed  spire.    Bnt  it  is  certain  that 

nor  side  forward,  when  it  directly  shows  the  animal,  in  many  shells,  have  their  pos- 

itself.  terior  termination  attached  to  the  point  of 

In  some  irregular  sliells,  as  of  oysters  and  the  shell  only  in  their  earliest  stages ;  and 

Spondyles,  the  shells  are  divided  into  upper  that,  when  older,  it  is  found  adherent  to  the 

and  under,  the  upper  shell  being  flatter  second  or  tliird  turn :  and  it  has  also  been 

than  the  under.    In  the  Terebratulse,  the  ascertained  that  the  tail  of  the  Nerite  is  at- 

npper  shell,  the  beak  of  which  is  pierced,  tached  beneath  the  left  or  columellar  lip. 

is  more  tumid  than  the  under :  but  in  most  In  proof  of  these  animals  possessing  this 

shells,  as  in  tlie  Pectcns,  and  the  oysters,  power  of  removing  themselves  from  these 

the  upper  valve  is  almost  always  the  least  turns  of  the  shell,  or  indeed  from  those  parts 

tumid/  in  which  their  residence  is  no  longer  neces- 

The  hinge  is,  in  general,  furnished  with  sary,  tlie  circumstance  may  be  adduced  of 

teeth ;  but  sometimes  it  is  without.    When  the  animal  belonging  to  the  Porcellanea, 

placed  on  the  side,  they  are  said  to  be  Uteral;  sometimes  abandoning  its  old   shell,   and 

mnd  when  on  the  inferior  extremity,  terminal,  forming  a  new  one. 
The  central  teeth,  essential  to  the  genus.        The  various  tints  of  different  colours  with 

are  termed  the  cardinal  teeth;   and  the  which  shelb  are   so  beautifully  adorned, 

others,  accessory  or  secondary.    The  teeth  result,  according  to  the  remarks  of  the  same 

are  in  some  shells  articulated,  in  a  cavity,  ingenious  naturalist,  from  an  (economy  and 

in  the  opposite  valve  ;  in  others,  they  are  organization  somewtiat  similar  to  that  which 

not    In  multivalves  also  tlie  shell  is  the  has  been  just  mentioned.    On  thh  neck  of 

combination  of  all  the  valves,  whether  con-  the  animal,  that  part  from  which  the  matter 

-  nected  by  articuUtion,  or  by  ligaments.  of  the  shell  is  supposed  to  be  secreted,  the  ^ 

From  the  observations  and  experiments  colours  of  the  shell  may  be  detected.  Thus 

of  Reaumur,  which  have  been  since  eonsi-  if  tlie  ground  of  the^eil  be  yellow,  and  it 

derably  extended  by  Bruguiere  and  others,  be  marked  with  dark  brown  or  black  bands, 

the  formation  and  growth  of  shdls  have  then  tlie  neck  of  the  animal  will  be  seen  of 

obtamed  considerable  illustration.     Leu-  a  while  inclining  to  a  yellow  hue,  with 

wenhoeck,Swammerdam,Lister,andotIiers,  dark  spots,  answering  in  their  number  and 

bad  observed^  that^  at  the  fint  esctpe  pf  direction  to  the  bands  observable  iu  the 
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ifaell  itself:  the  colooring  matter  sppetrinc 
to  be  liere  disposed,  ready  for  its  deposi- 
tion, with  tlie  other  substances  of  the  shell. 
In  tliis  manner,  and  on  these  principles,  has 
Reaumur  been  able  to  explain  almost  every 
elrcum-stance,  respecting  the  varieties  of 
Ibrm  and  of  colour  which  are  Observable  in 
these  bodies. 

But  a  circumstance  is  observable  in  the 
Olives  and  the  Porcellanese,  to  which  Rean- 
nrar  has  not  attempted  to  apply  his  doctrine. 
In  these  shells  the  colours  are  disposed  in 
two  layers,  the  obiter  of  which  is  the  pro- 
duction of  an  organiiation  different  from 
tiiat  of  any  of  the  other  inhabitants  of  sheUs, 
and  from  which  proceeds  an  operation,  also 
different  from  what  occurs  in  any  other  in- 
atance.  At  the  period  at  which  Reaumur 
wrote,  several  of  the  olives  and  of  the 
cowries,  in  consequence  of  certain  differ- 
ences of  colour,  and  of  some  difference  also 
in  their  forms,  were  considered  as  of  dif- 
lerent  species  from  others,  of  which  they 
were  in  iact  individuals  of  the  same  spe- 
cies ;  but  had  not  yet  acquired  their  perfect 
atate.  For  want  of  reckoning  upon  this 
circumstance,  the  celebrated  Linnaeus  has 
mmecessarily  multiplied  the  number  of  spe- 
cies of  tliese  shells. 

The  highly  orpamented  surface  of  these 
•hells  is  formed  at  two  different  periods, 
and  by  two  difierent  processes.  The  first 
appears  to  be  that  deposition  which  takes 
place  from  the  sorface  of  the  body  of  the 
animal ;  and  in  which  but  little  takes  place 
different  from  what  occurs  in  shells  in  gene* 
ral.  But  as  the  age  of  the  animal  ad- 
vances, this  surface  is  covered  by  another ; 
the  primitive  colours  disappear,  others  are 
disposed  over  them,  and  the  substance 
itself  of  the  shell  becomes  considerably 
thickened.  This  process  is  performed 
by  a  simple,  but  most  curious  organisa- 
tion. Two  sof^  membraneous  flaps,  or 
winged  processes,  pass  out  of  the  open* 
ing  of  the  shell,  turn  back  on  the  external 
convei^  siuface,  and  cover  it  so  completely 
as  not  to  leave  the  least  portion  to  be  seen 
at  the  line  where  they  meet  each  other,  on 
the  back  of  the  shell.  From  the  superior 
surface  of  these  membraneous  bodies,  that 
surface,  which  clings  to  the  convex  part  of 
the  sliell  exudes  that  secretion  by  which 
the  fthell  is  increased  in  bulk  ;  and  a  new 
arrangement  of  the  beautiful  colours  of  its 
drapery  is  effected. 

Biugmere  ascertained  this  formation  of  a 
second  snrikoe  by  actual  observation  at 
Madagascar;  and  tha  fiict  darivas  addi- 


tional proof  from  the  pale  line  which  passes 
frequently  along  the  back  of  these  shells, 
marking  tiie«part  where  the  edges  of  the 
membraneoos  wings  met.  Still  more  posi- 
tive proof  is  rendered  by  rubbing  down  the 
second  cfli^t,  when  the  markings  of  the  first 
coat  will  make  their  appearance. 

Although  the  colours  are  thus  disposed 
by  the  animal,  the  action  of  light  appears 
to  have  a  considerable  effect  in  augmenting 
their  brilliancy;  climate  also  occasions  con- 
siderable differences  in  this  respect  $  hence 
the  shells  obtamed  firom  the  torrid  zones 
are  much  more  rich  in  their  colouring  than 
those  which  are  found  in  the  more  tempe- 
rate Z4)nes.  But  notwithstanding  the  cir- 
cumstance just  noticed,  there  is  great  rea- 
son for  attributing  the  high  degree  of  co- 
louring in  shells  more  to  the  effects  of  light 
than  to  the  heat  of  the  climate. 

It  b  not  the  colouring  only  of  the  second 
coat  of  the  porcellaneous  shells  which  is 
given  by  this  second  operation,  the  .several 
asperities  observable  in  varioos  shells,  as  in 
the  Cypraea  tuberculosa,  and  in  the  Cypraea 
pediculus^  are  superadded  at  the  same  pe- 
riod. 

The  form  of  the  shell  will  necessarily 
depend  on  that  with  which  the  worm  is 
first  invested ;  but  it  is  a  curious  subject  of 
investigation,  on  what  peculiar  modification 
of  the  animal  depends  the  spiral  form  of 
nnivalve  shells.  This  hu  been  attempted 
to  be  exphuned,  by  Reaumur,  by  a  very 
simple  peculiarity  of  organization :  it  be- 
ing sufficient,  he  supposes,  to  consider  the 
fibres  on  one  surface  of  the  body  to  be 
shorter  than  those  on  the  opposite  surface. 
From  this  inherent  peculiarity  of  formation, 
the  prolongation  of  the  animal  must  neces- 
sarily be  in  a  spiral  form:  and,  from  the 
various  obliquities  of  disposition  of  these 
shorter  and  longer  fibres,  will  proceed  that 
variety  of  direction  in  whidi  the  spiral 
tnms  will  be  disposed. 

The  umbiUcus,  the  cavity  in  the  centre 
of  the  spire,  which  is  seen  in  the  lower 
part  of  the  shell,  depends  on  the  direction 
in  which  the  animal  has  extended  tl|e  shelL 
Thus,  if  the  turns  of  the  spire  have  been 
carried  round  an  axis  of  a  conical  form, 
each  turn  having  departed  more  and  more 
from  the  centre  of  the  shell,  an  umbilicus 
vrill  be  formed,  more  or  less  open,  as  the 
turns  depart  more  or  less  from  the  centre. 
But  if  the  turns  are  made  round  an  axis  so 
straight  and  fine  as  to  occasion  the  turns 
to  touch  each  other,  then  no  umbilical  cavity 
wiU  be  fomed  at  the  bottan  of  tfaa  sheO. 


SHELL. 

To  enable  ns  to  aooooat  for  the  longita-    epiDes  as  the  neck  of  the  anlinal  bas  seirc^ 
4iaalf  raued,  and   thickened   ribs   which     to  form  the  bordered  edge  of  the  shell,  by 

crots  in  a  longitadinal  direction,  the  tnms  an  addition  of  the  testaceous  matter  at 

of  the  spire,  and  which  are  termed  varices  each  time  the  neck  of  the  animal,  at  certaiii 

by  linnsns,   it  is  necessary  to  refer  to  periods,  passed  ont  or  returned  into  the  , 

&e  formation  of  the  opening  of  land  shells,  shell.    The  confirmation  of  this  being  the 

when  they  have  obtained  their  full  growth,  mode  of  thdr  formation  is  yielded  by  the 

At  this  period  the  lip  of  the  shell,  from  the  circumstance  of  these  spines  being  ranged 

frequent  egress  and  return  of  the  animal  in  lines,  at  equal  distances,  on  the  ribbed 

through  the  opening,  has  an  additional  por-  protuberances,  or  varices  of  Linnaeus,  the 

tion  of  the  testaceous  matter  repeatedly  formation  of  which  has  not  only  been  simi- 

deposited  upon  it,  by  which  it  acquires  a  lar,  but  simultaneous, 
bordered  edge,  which  differs  in  size  and        The  production  of  the  channer,  or  ^tter, 

thickness  in  the  shells  of  different  animals,  the  cauda  of  Dnnaeos)  depends  on  circum- 

But  in  sea  shells,  the  growth  of  the  shell  is  stances  extremely  similar  to  those  on  which 

not  completed  on   the  formation  of  tiiis  has  depended  the  formation  of  the  various 

bordered  lip ;  the  continuation  of  the  spire  parts  already  noticed.    All  those  animals 

atill  procedji^f  after  its  formation.    To  ex-  whose  shells  have  this  termination  are  en- 

phun  the  formation  of  these  ribbed  longitu-  dued  with  an  organ  of  a  cylindrical  form, 

dinal  projections,  it  is  therefore  only  neces-  capable  of  being  contracted  and  extended, 

sary  to  suppose  the  animal,  after  having  so  as  to  allow  the  animal  to  explore  its  path, 

formed  tlie  bordered  edge  to  the  mouth  of  or  to  attach  itself  to  neighbouring  bodies, 

the  shell,  to  have  proceeded  uninterrupt-  By  the  frequent  employment  of  this  organ, 

ediy  for  a  certain  period  in  the  formation  and  by  its  necessarily  accompanying,  fre- 

of  the  common  smooth  siu^ce  of  the  shell,  quent,  alternate  contractious  and  exten- 

which,  as  it  would  then  extend  beyond  the  sions,  its  surface,  which  possesses  the  pro- 

htely  formed  Iip,^would  now  render  it  a  rib  perty  of  exuding  a  testaceous  substance, 

prejecting  from  the  general  surface ;  and  must  at  f'ach4)assage  and  return  contribute 

by  a  repetition  of  this  process,  a  succession  to  the  formation  of  this  canal,  which  would 

of  these  rib%  with  intermediate  spaces  of  serve  tlie  purpose  of  a  sheath  to  it 
the  common  surface,  such  as  frequently         By  an  ingenious  application  of  these  prin- 

exists  in  turbinated  shells,  would   conse-  ciples  of  Reaumur,  Brugoiere  and   Brog« 

qoently  be  formed.  niart  (**  Bulletin  de  la  Societe  Philomathe- 

From  a  process  exceedingly  similar  we  que,**  No.  26)  have  very  satisfactorily  ez- 

roay  suppose  the  formation  of  tlie  warted  plained  the  production  of  the  several  fissures^ 

protuberances  and  tubercles  to  have  pro-  strise,  grooves,  and  other  modifications  of 

ceeded ;  corresponding  fleshy  projections,  the  fbrms  and  surfaces  of  d^rent  sbelb, 

existing  on  that  part  of  the  surface  of  tlie  The  author  last  mentioned  has  shown,  that, 

animal  to  which  this  part  of  the  shell  has  in  some  instances,  the  organ  by  which  some 

been  applied,  having  been  the  moulds,  as  changes  have  been  produced  in  the  later 

it  were,  on  which  these  have  been  formed,  formed  part  of  the  shell  was  not  acquired 

Mliilst  these  fleshy  protuberances  have  con-  by  the  animal  until  it  had  obtained  its  full 

tinned,  these  processes  have  remained  hoi-  size.    By  an  application  of  these  principles 

low;  but  where  the  fleshy  protuberances  to  bivalves^  and  even  to  multivalves,  their 

have  been  diminished,  these  processes  have  peculiarities  of  form  have  also  been  very 

become  partly  filled  up ;  and  where  they,  ingeniously  accounted  for.      It  has  been 

have  been  removed,  thoM  have  become  en-  found,  that,  in  bivalves,  the  part  of  the  . 

tirely  solid,  from  the  deposition  of  additional  animal  which  is  termed  the  mantle  is  the 

shelly  matter  from  tlie  surface  of  the  animal,  organ  on  which  the  peculiarity  of  the  form 

the  existence  of  the  cavities  being  necessary  of  each  chicdy  depends  -,  it  answering  in 

DO  longer  than  tlie  continuance  of  the  fleshy  this  respect  to  the  collar,  or  neck  of  the 

processes  tlieinselves.  animal,  belonging  to  univalve  shells. 

The  production  of  the  spinous  processes         It  does  not  seem  necessary  here  to  dwell 

so  frequent  on  many  sliells  approaches  still  en  the  labours  of  those  who,  previous  to  the 

nearer  to  that  of  the  ribbed  protuberances,  time  of  Linnaeus,  had  endeavoured  to  dis- 

since  they  have  been  formed  by  little,  long,  pose  of  shells  under  the  most  comprehen- 

tongue-like  processes,  with  which  the  neck  sive  and  distinctive  arrangement.    What? 

of  the  animal  is  beset,  and    which  have  ever  bad  been  done  before  with  this  view 

•cnred  in  the  laiiie  rnatner  to  produce  theae  gave  way  to  the  more  lucid  and  correct 
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dfopoftitiOD  which  linasiu  adopted;   but  11.  Spondyliu.     With    rigid^    aneqaa! 

tins  is  certainly  by  no  means  the  mt  plu$  ul-  TaWes ;  the  binge  being  formed  by  two  re- 

#ra:  otfaer.divisions  appear  in  some  instances  cnnred  teeth,  with  a  cavity  between, 

deserving  of  adoption,  and  new  genera  re-  ^  t2.  Qiama.    The  shell  lieavy ;  the  hinge 

quire  to  be  admitted.    It  is  therefore  in-  a  gibbous  projection,  inserted  in  an  oblique 

^nded  to  give  here  Iinnaeus*s  arrangement  cavity ;  the  fore  parts  closed  without  carti- 

^  the  genera,  omitting  the  species ;  after-  higes. 

wards  to  give  that  which  has  been  adopted  15.  Area.    Equivalved  ;  the  hinge  with 

hy  Do  Bosc,  agreeable  to  the  discoveries  numerous,  acute,  and  alternately  inserted 

a&d  observations  of  Lamarck,  Bruguiere,  teeth. 

and  others;  and  to  offer  a  few  explanatory  14.  Ostrea.    With  oDeqaal  valves,  some- 

rennrks,  for  the  purpose  of  showing  the  times  eared ;  the  hinge  an  ovate  cavity, 

proprie)^  or  impropriety  of  the  deviations  without  teeth ;  but,  in  general^  with  lateral, 

nt>m  the  arrangement  of  Linnaeqs.  tiansver»e  striae ;  no  space  or  depression  at 

MULTivALVK  SHELLS.  thc  ligament 

aemut.  Chiton.    The  animal  covered  ^  !f '  ^"^"^l   '^kk?^''^  T'^th^m 

by  several  shells  Wing  on  each  other  along  ^^^3^  ^*f  «*j?^:!!'  ""IT  ^      T 

ibtht^  perforated  at  the  base ;  the  hinge  a  li- 

^   .            »nt     u  11  «a:  u  •-  r j   r  "cw  projection,  with  a  lateral  tooth,  which, 

J:^'    ?%^  T^*?     ^^^  »  ««»««•'  "J«.  »  Imerted  inthe»«pn; 

a  Phota.   SlieUbi»ilve«Dd  divaricated,  »6- Mytilo*.    Shell  coarse,  gewrallyaf- 

iritli  .mailer,  aceessoiy,  differently  formed  *«**•  •^'•?  bywns ;  hinge  p^neraUymth- 

piecet  at  the  hinge.  out  teeth,  being  dUtiiiguid.ed  by.  a  linear, 

*.  lubnlated,  longitudinal  furrow. 

BIVALVES,  OE  coiiCH^.  ^^   ^^^    A  .ub-bivalve,  brittle,  erect, 

4.  Mya.  Gaper.  Shell  geneially  gapmg  ^  ^^^^^  having  a  silky  beard.  The 
at  one  «d;  the  hmge  with,  for  the  roost  ^  without  teeth ;  the  valves  adhere  on 
party  a  thick,  solid  spreading  tooth,  not  m-  q^^i^^^ 

aerted  in  the  opposite  valve» 

5.  Solen.     RazorsheU.     Shell  oblotg,  univalve  shells,  or  cocHLEiE. 
gaping  at  both  ends;  hinge  with  a  subnlated  ^g.  Argonanta.     Shell  spiral,  involute, 
^ed  tooth,  often  double,  not  inserted  niembranaceous,  and  with  one  chamber. 

^  the  opposite  valve:  tlie  lateial  margm  ^^   ^^^^^     Divided  into  many  cham- 

'^"l^lSl!''^e  foreside  of  the  shell  slop-  Sil'*^"'"'  ''^""'''  ^"^  '"•*"'• 

log  downwards ;  the  hinge,  in  general,  with  Ji  V^          «        ...      j  *    u*    .  ^ 

^  teeth;  th;  side  t^th,  iTone  ii  the  JP'  ^  J^^'i!"^^.;:!?  turbinated 

^ves,  bemg  either  flat  or  Wanting.  **"  >  ,^*  "P^  ^"^.?'^??^'  .k"^J' 

7.  Cardiiii.   Shell;^ith  equalled  nearly  «P«n  •t  both  end^  and  witho^^^ 

equiUteral  valves,  loil^tudh^ly  ribbed,  or  *^  *»!"*'  ^^  ^*  ^f'^'^f^  "^^^' 

falcated,  the  margin  dentated ;  the  hinge  *^-  ^yP"*-    Involuted,  snb-ovate,  ob- 

liaving,  in  the  middle,  two  alternating  teeth,  ^'  *»^  •"®®"'  5  *«  opening  Idtagitudi- 

0Qe  commonly  incurved,  and  two  Uteral,  Ml,  l«|ear,  dentated  on^ch  side,  and  ex- 

yemote  teeth,  inserted  into  each  other,  ^«"^«^  ^  '^™  «"<"  ^^  ^  "«^'- 

8.  Mactra.  SheU  with  equal,  but  inequi-  «*•  Bulla.  Convoluted,  without  spire, 
lateral  valves;  the  hinge  a  complicated,  opening  longitudinal,  oblong,  and  contract- 
central  tooth,  with  an  adjoining  pit,  and  re-  ^^  ^^  ^  ^^^^t  eutire  at  tlie  base ;  the  colu- 
mote  hiteral  teeth,  inserted  in  the  opposite  °'^''*  oblique  and  smooth. 

valves.  23*  Voluta.    Unilocular  and  spiral;  the 

9.  Donas.    The  anterior  margin  of  the  aperture  without  a  tail,  and  somewhat  open 
shell  veiy  obtuse,  tlie  margin  often  crenu-  «t  both  ends ;  columella  pUited,  with  no 
latcd ;  two  teeth  at  the  hinge,  and  on  the  inner  or  columellar  lip,  nor  umbilicus, 
lunder  margin,  a  single  one  (rarely  two,  or  34.  Bucdnum.   Spiral  and  gibbous;  the 
Ihree,  or  none)  »omewhat  remote.  aperture   oval,    terminating   in  a  gutter, 

10.  Venus.  The  lips  lying  over  the  an-  which,  with  the  cauda,  ruus  out  to  the 
terior  margin  ;  the  binge  with  three  teeth  right ;  the  interior  lip  smooth. 

close  together,  the  lateral  ones  diverging  25.  Strombos.     Spiral,   with  one  side 

tfcm  pufpex.  laige^  tbei^tertarefircqaeotly  withadiUt* 
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€d  o«ter  Iipy  terminating  io  a  gutter  whicli  with  accintomed  practice,  cojuider^  then 

tiDSi  to  the  left.  among  the  ronltiYidTe  ahelU. 

f6.  Marex.  Spiral  and  rough,  with  mem«  Dacosta  (Conchology,  Sto.  p.  97.)  ob- 

biaaaoeons  sotnres ;  the  aperture  ending  aer?es  that  '<  The  Greek  name  lepas,  al« 

in  an  entire,  straight,  or  somewhat  ascend-  ways  synonimoos  with  the  Latin  name  pa- 

ing  gutter.  teUa,  the  latter  signifying  little  sacrifice 

27.  Trochos.  Spiral,  and  nearly  coni*^  dishes,  or  saucers,  was  given  to  limpets 
cal;.  the  aperture  nearly  tetragonal  or  ft'om  the  earliest  Grecian  times,  and  the 
rounded,  contracted  transversely  above;  Roman  name  f)t>m  their  resemblance  to 
the  columella  oblique.  those  little  dishes ;  yet  Linnaeus  wantonly 

28.  Turbo.  Spiral  and  solid  ;  the  aper-  transposes  the  name  of  Lepas  to  the  Balani.** 
ture  contracted,  orbicular,  and  intire.  The  French  naturalists  have  still  continued 

29.  Helix.  Spiral,  subdiaphanous  and  ^e  name  ofLepas  to  the  Patellae,  and  have 
fragile ;  aperture  close' at  the  ends;  within  separated  those  bodies  which  Limnens  hnd 
lunated,  or  partly  circuUr,  as  if  a  segment  P^^ced  under  the  genus  Lepas,  into  tw» 
of  the  circle  bad  been  cot  off.  .genera :  1.  Anatifa,  a  cuneiform  sbeH  com- 

30.  Nerita.  Spiral,  gibbous,  and  flatdsh  Posed  of  several  fiat  unequal  valves,  con- 
below  ;  the  aperture  semiorbicular,  or  semi-  nected  together  by  a  membrane,  and  united 
lunar ;  the  lip  of  the  columella  transvene  ^^  ^  extremity  of  a  tendinous  tube  fixed 
and  flattishly  truncated.  by  its  base ;  and,  2.  Bahinns,  a  conical  mul* 

31.  Haliotis.  Ear-shaped ;  the  mouth  bivalve  shell,  fixed  by  its  base,  and  com-, 
spread  open ;  the  spire  lateral  and  flat-  posed  of  six  articulated  valves,  the  openings 
tened ;  tlie  disc  almost  always  perforated  ^ose4  by  an  operculum,  with  four  valves, 
with  a  row  of  holes.  These  shells  Ind  been  united  by  Linnaeus 

32.  Patella.  Nearly  conical  and  without  vn<ler  one  genus,  most  probably  in  conse- 
a  spire.  quence  of  the  similarity  of  the  animals  by 

SS.  Dentah'um.    Tubular  straight,  with  ^ich  they  are  mhabited ;  but  the  French 

one  chamber,  open  at  both  ends.  naturalists  observe,  in  confirmation  of  the 

34.  Serpiila.  Tubukir,  adhering  to  otheT  propriety  of  the  distinction  which  they  have 
bodies,  often  intercepted  by  intire  parti-  adopted,  that  very  essential  differences  ex- 
tiom.  >st  between  the  animals  of  the  Anatifie  and 

35.  Teredo,  Round,  bending,  and  lodged  <»^^«  Balani. 

wood.  Tlie  Teredo  is  considered  by  Bosc  as  a 

36.  Sabella.  Tubnkir,  formed  by  grains  mnltivalve  shell,  formed  of  five  unequal 
of  sand,  on  a  membranous  sheath.  pieces ;  the  largest  is  a  cyhndrical  tube,  in 

The  French  natunEsts,  whose  late  exei^  ^'**^  **'*  *^*"  ■"  contained.    Two  ex- 

lions  have  added  much  to  the  fimds  of  this  ^"^^'y  ^^  •»<'  *«ariy  hemispherical  pieces, 

science,  have  thought  it  necessary  to  adopt  «»«« Wing  parts  of  a  Pholas,  pointed  at  one 

some  changes  with  respect  to  the  preceding  ^^  ^^^^  ^"*''»  *^  *>«^*  ^  **>«•■•  ^^^^  »»«•- 

arrangement.     These  changes  would,  in-  ^c®^»*twenty.five  rows  ofsmall  teeth,  like 

deed,  derive  some  support  from  the  higii  ^^^  ®^  *  *•*»  "^  placed  at  their  lower 

characters  which  have  suggested  them ;  no  «»^«n"ty,  and  by  their  action  remove  the 

one  having  done  more  of  late  years  to  the  ^®**^»  ■"**  ^®™*  *^*®  ^^»^  ™  ^*"**^*  ^^ 

advancement  of  this  species  of  knowledge  *''*"  becomes  lodged.    At  the  superior  ex- 

than  Bruguiere  and  Lamarck.    Their  ob-  ^""n>^»  ^<  T^^^h  communicates  vrith  the 

servations  shall  therefore  be  introduced  un-  ^^^^f  ^^  ^^o  8«»J*  roundish  pieces,  coil- 

der  the  several  genera  to  which  they  apply,  "**^^^  ^^  ^«  '*n»°*^  ''y  cylindrical  pedi- 

whilst  the  order  in  which  they  are  taken  ^"  ^^^^^  ^•"^  ^'^  leugth.    When  the 

shall  be  that  of  Bosc,  in  "  Histoire  Natu-  """^  stretches  a  little  out  of  the  tube,  these 

felle  des  Coquilles."  valve-like  pieces  spread  out,  and  when  it 

re-enters,  they  contract  and  close  the  open- 

MULTivALVE  SHELLS.  '"«^'  throughwhich  the  head,  or  cather  the 

syphons  of  the  animal  had  passed. 

Lamarck  thinks  that  Pholades  should  be  Bruguiere  has,    apparently  with  much 

legarded   as    bivalves,   having    accessary  propriety,  introduced  a  new  genus  which 

pieces,  and  that  the  Oscabrions  (Chitons)  he  has  termed  Fistulana,  the  characters  of 

should  be  considered  as  naked  mollusce,  wbicb  are  a  tubular  club^brmed  shell,  ope« 

whose  backs  are  beset  with  small  testace*  at  its  smaller  extremity,  and  containing  in 

008  huninse.  .  Bosc,  hovrever,  io  conformity  its  cavity  two  valves.    The  shelly  the  exa* 
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■niiution  of  which  led  to  this  separation,  is     and  place  it  in  a  disttinct  eeniu.    The  spr* 
the  Hcrcnies  club,  considered  by  Gnie lin  as    cies  described  by  Unnspus  is  named  by  him 
ft  Teredo,   and  named    by    him    Teredo     Anoraia  craniolaris. 
dava.    Tlie  sliells  of  this  genus  seem  to         Piacuua,  an  irrepiUr  bivalve  flat  shell  • 
differ  from  the  Teredines  only  in  containing    the  interior  hinge  composed  of  two  diverg- 
one,  whilst  the  Teredo  contains  two  pair  of    ing  ridges,  whiph  serve  for  the  attachment 
valves.      The    Phohu  hians    and   Pholas    of  a  ligament.    Linnseus  has  arrant^ed  two 
teredola  of  Gmelin  appear  to  be  merely    species,  Anomia  placenta,  and  Anomia  sella 
the  interior  valves  of  two  species  of  Fis-    under  the  genus  Anomia. 
Culana*.  Hyalaea,    a  regular  bivalve  shell,  with 

From  the  several  species  vrhich  Lionaeos  unequal,  bulging,  conn6es,  transparent 
lias  collected  under  bis  genus  Anomia,  La-  valves,  gaping  under  the  beak,  and  tricus- 
marck  and  Bruguiere  have  formed  six  dis-  pidated  at  the  base.  This  genus  is  formed 
tinct  genera,  which  they  have  named  Ano-  by  Lamarck,  from  a  shell  described  by  For- 
mia,  Calceola,  TerebratuU,  Crania,  PU-  *k&l>  and  denominated  in  Gmelin's  LinnsBus 
cuua,  and  Hyalsea,  which  they  describe  aa  Anomia  tridentata,  caudata  and  retusa. 
being  thus  characterised :  '^^  Ciio  pyramidata  of  Linnsus  are  also 

Anomia,  an  irregular  shell,  formed  of  referable  to  this  genus, 
two  uneqmU  valves,  the  mferior'of  which  is  Lingula,  a  long  flat  shell,  formed  of  two 
cither  pierced  or  grooved  at  its  beak,  the  valves,  nearly  equal,  truncated  in  the  fore- 
opening  being  closed  by  a  small  opercu-  part;  tlie  hinge  vrithout  teeth;  the  beak  of 
Inm,  or  third  valve,  vrhich  fixes  on  other  the  valves  pointed,  and  joined  to  a  tendi- 
bodies,  and  is  attached  by  a  ligament,  nous  tube,  which  as  a  ligament  to  the  sliell, 
The  hinge  is  vrithout  teeth.  It  is  by  pos-  and  fixes  it  to  other  solid  bodies.  Linnaeus, 
aessing  this  third  body,  therefore,  whether  who  knew  only  of  one  valve  of  this  shell, 
coDsidered  as  valve  or  opercuhun,  that  this  termed  it  Patilla  unguis, 
genus  is  distinguished.  Corbula  is  an  unequal-valved,  sub-trans- 

verse, smootli,  regular  shell ;  with  a  coni- 
BivALVB  SHELLS.  ^j  cardinal  tooth,  curved,  or  turned  up- 

CalceoliL  A  regular  bivalve  shell,  vrith  wards,  on  each  valve;  interior  ligament, 
imequal  valves,  the  largest  being  in  the  and  two  miiscuhu'  impressions.  Hiis  genus 
Ibrm  of  a  halTsandal,  and  the  smallest  flat,  b  characterised  by  tlie  inequality  of  its 
aemiorbicahur,  and  resembling  an  opercu-  valves,  one  of  them  being  nearly  a  third 
hmi;  the  hinge  with  firom  one  to  three  larger  than  the  ether.  These  shells  are 
small  teeth.  This  shell  is  only  known  as  a  found  fossil  at  Grignon,  near  to  Versailles, 
fessil,  and  is  couiidered  by  Gmelin  as  ao  Orbicula  is  a  genus  formed  by  Lamarck 
Anomia  (Anomia  sandalhim).  It  is  very  firom  a  shell  which  vras  discovered  by  Mul- 
thkk,  and  about  an  inch  in  length.  Its  ler,  and  which  vras  nanoed  by  him  Patelfai 
back  is  flattened  i  its  interior  is  striated  anomahu  Its  differing  so  entirely  from 
longitudinally,  and  its  valve  or  operculum,  Fatellse  hi  being  a  bivalve,  and  its  being  in- 
concentrically.  habited  by  an  animal  totally  different  frwn 

Terebratula,  a  regular  bivalve  slieD,  with  that  of  the  Patella,  has  induced  Lamarek 
meqaal  valves,  fixing  itself  by  a  ligament  thus  to  separate  it  from  the  genua  Patella, 
or  short  tube ;  the  largest  valve  perforated  This  shell  is  orbicular,  but  rather  flattened, 
at  its  summit,  which  b  prominent  and  re-  and  composed  of  two  valves;  by  the  lowest 
curved;  hinge  with  two  teeth.  Tlie  regu-  of  which,  which  b  extremely  delicate,  it 
larity  of  the  valves,  the  absence  of  any  adheres  to  other  bodio.  Iti  hiQga  b  not 
epercttlum,  the  position  of  the  hole,  and    known. 

the  form  of  the  hmge,  separate  thb  genus        Pandora  b  a  regular  IneqnifalvadL  lai 
from  that  of  Anonua.  inequibteral  shell ;  vrith  two  cardW^  cb- 

Crania,  a  regubr  bivalve  shell,  with  un-    long,  unequal,  and  fiw^g^mg  ^m/k.  In  Ito 
equal  valves,  the  inferior  ahnost  smooth,    upper  valve ;  and  two  Mtaiig  pili.fa  Ito 
and  nearly  round,  and  pierced  in  iu  inter-    other  valve;  anil  lamilM  |p— 
oal  fiure  with  three  unequal  and  oblique    aniSGufairbnpreario«./1bBAril^ 
boles ;  the  superior  valve  very  convex,  fiir-    rise  to  thb  femi  if  lUta  ^ 
irished  internally  with  two  projecting  cal-    linnaNiss  tte  hrnqtiU^f* 
loaities.    The  three  holes  m  the  ii^mor    faif  the   ' 
valve  i»f  thb  shell,  induced  Lamarck  and    wamiti 
Brvguiere  to  separate  it  from  tha  AwMibBy    Fndaim 
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lima.    Ao  inequilateral-eared  bivaWe ;  Bbefl,  a  little  gaping  near  its  bealu,  baring 

the  vilTct  a  little  gaping  on  one  side  ^  hinge  ^o>l   valves ;   a   calloos   hinge,   without 

witboat  teeth ;   ligament  external ;   beaks  ^eetb,  having  a  conical  pit,  pUced  obliquely 

separated.    This  genns  is  founded  chiefly  on  the  edge  of  each  valve.    This  genus 

on  the  Ostrea  lima  of  Linmens,  now  named  seems  to  be  bairdly  sufficiently  distinguish- 

by  Bruguiere,  Lima  squamos.    The  separa-  ^bl®  ^om  the  last ;  nor  does  the  name  of 

tioo  of  these  shells  from  the  Pectens,  on  the  the  genus  appear  to  be  well  adapted,  since 

idea  of  their  forming  a  byssus,  whilst  the  some  of  the  species  no  ways  resemble  a 

Pectens  do  not,  requires,  it  should  seem,  a  hammer  in  their  form, 

more  accurate  knowledge  of  the  habits  of  Vulse^lla.    This  genus  is  formed  from  the 

the  animals  which  occupy   the   different  Mya  vulsella  of  Linnieus.v  The  uncertainty 

Pectens.  with  which  this  sheU  has  been  viewed  at 

Pecteo.    This,  contrary  to  Linnaeus,  is  different  periods,  shows  the  uncertainty  of 

adopted  by  Brugdere  as  a  genus  distinct  its  nature,  and  the  propriety  of  not  pUcing 

from  Ostrea.    Its  cfaaracten  are  given :  a  >t  under  any  other  genus.    Linnans  had 

regnkr  bivalve  shell ;  the  valves  unequal ;  once  considered  it  as  a  Pinna,  and  Bruguiere 

the  hinge  without  teeth,  most  commonly  as  an  oyster.    It  is  a  loose  shell,  lougitudi- 

cared,  with  a  triangular  pit  for  the  ligament,  oal,  and  nearly  equivalved,  terminating  in 

The  hinge  shutting  by  a  bkick  ligament  *  very  short  bent  beak ;  the  hinge  callous 

fixed  in  this  tnangnlar  pit,  and  the  different  depressed,  and  without  teeth,  of  equal  ele^ 

forms  of  the  shells  are  the  circumstances,  vation  on  each  valve,  forming  a  rounded 

which  are  supposed  to  warrant  the  proposed  conical  pit  for  the  ligament 

aeparation.  Ostrea.    In  this  genus  u  comprehended 

Pedum.  The  shell  from  which  this  genus  those  shells  only  which  are  oysters,  accord- 

bas  been  formed,  and  of  which  only  one  ing  to  common  acceptation.    The  charao* 

species  is  known,  being  that  which  is  figured  ters  of  tlie  genus  are,  therefore,  an  irregu* 

by  Chemnitx  and  Favanne,  is  semi-trans-  lar, adherent,  inequivalve  shell;  the  hinge 

parent,  nnequal-vahred,  eared ;  the  inferior  without  teeth  ;   an  oblong   pit,  sulcated 

val?e  gaping ;  the  besiks  separated ;  hinge  across,  giving  attachment  to  a  ligament 

without  teeth ;  ligament  external,  and  at-  Oryphaea.    The  shell,  for  the  reception 

tached  to  a  long  and  narrow  gutter.    The  of  which  this  genus  was  established  by 

npper  vidve  is  striated,  and  granulated  Ion-  Lamarck,  was  improperly  considered  as  a 

gitudinaHy ;  but  the  under  valve  is  smooth,  species  of  Anomia  by  Linnaeus,  and  as  a 

sharply  edged,  and  hollowed  out  in  one  species  of  oyster  by  Bruguiere ;  to  which 

part  hitter  genus  it  undoubtedly  very  nearly 

Pema.    An  irregular,  flattish,  bivalve,  approximates.    It  is  a  loose  uneqnivalved 

ahell:  the  hinge  composed  of  many  linear,  sbeU ;  the  inferior  valve  concave,  terminat- 

parallel  teetb,  disposed  in  a  straight  line,  ed  by  a  beak  turned  upwards,  and  bent 

across.    The  hinge  is  closed  by  a  ligament  into  an  involved  spire  ;  the  superior  valve 

which  is  attached  between  the  teeth,  and  smaller,  like  an  operculum ;  the  hinge  with* 

which,  fay  its  thickness,  prevents  the  teeth  out  teeth,  but  with  an  oblong  and  dented 

from  articulating  with  each  other.    Ostrea  pit ;  and  one  muscular  impression  in  each 

pema,  isogona,  ephippium,   pictmn,   and  valve.    Lamarck  enumerates  eight    fossil 

legumen,  of  Linnaeus,  are  placed  under  this  species  of  this  genus, 

genus.  Plicatula  is  a  genns  formed,  by  Lamarck, 

Avicula.  This  genus  Lamarck  forms  from  from  Spondylos  plicatus  of  Linnaeus.    It  is 

MytUns  hirundo,  Linmeus,  which  is  the  only  an  angulated  shell,  with  unequal  valves  and 

shell  in  the  genus.    He  describes  it:  an  unequal  beaks,  which  are  pomted ;  the  edges 

irreguhu",  loose  shell,  a  Kttle  gaping  towards  are  in  deep  plaits ;  its  hinge  is  formed  of. 

its  beaks,  and  having  the  valves  of  unequal  two  strong  teeth  on  each  valve,  and  an  in- 

size.    The  hinge  callous,  without  teeth ;  a  termediate  pit  for  the  reception  of  the  liga- 

little  oblong  pit,  which  b  marginal  and  ment;  vrith  one  muscular  impression  on 

parallel  with  the  edge  which  supports  the  each  valve. 

ligament  Spondylos.    In  this  genus  of  Linmeus  are 

Malleus.  Tbe  hammer-oyster  of  Linnaeus,  comprised  bivalve,  irregulariy.formed  shells, 

with  two  other  species,  form  this  genus,  the  binge  of  which  is  formed  of  two  strong 

according  to  Lamarck,  who  gives  for  the  hooked  teeth,  and  an  intermediate  pit  for 

characters  of  the  genus:  an  irregular  loose  the  ligament;  in  the  inferior  valve  are  two 
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thick  recurved  tecUj,  witb  two  intermediate  obliquely  in  each  valve,  and  articulating 

rounded  cavities  to  receive  the  teeth  of  the  across  with  their  correspondent  teeth ;  the 

ether  valve,  and  an  elongated  pit  in  which  lateral  teeth  distant,  and  inverted  in  the 

Che  ligament  is  placed  -,  in  the  superior  opposite  valve. 

valve  are  two  exterior  cavities  for  receiving  Acardo.    Is  a  genus  very  properly  esta- 

the  teeth  of  the  other  valve,  and  two  teeth  blished  by  Commercon.    It  is  founded  on 

curving  backwards,  with  a  pit  for  the  liga-  two  species :   the   generic  characters   of 

ment  which  are :  a  shell  composed  of  two,  nearly 

Chama.  This  genns  is  appointed,  by  Bm-  equal,  flat  valves ;  having  neither  hinge  nor 

gniere  and  Lamarck,  to  those  shells  only  ligament ;  a  muscular  impression  appearing 

which,  in  particohu-,  possess  unequal  vaNes,  on  the  centre  of  edch  valve, 

and  are  adherent    'fhe  characters  of  the  Radiolites.  Tliis  is  a  genus  approximating 

genus  therefore  are :  a  bivalve  shell,  with  to  tlie  preceding^  but  very  properly  sepa- 

adhering  unequal  valves ;  the  hinge  compo*  rated  from  it  by  the  fbrm  of  the  shell.  Tlie 

sed  of  one  oblique  thick  tooth,  which  may  shell  is  of  an  irregular  form,  of  unequal 

be  crennlated  or  rough,  and  is  articulated  valves,  striated  on  the  outside ;  the  inferior 

JD  a  cavity  in  the  opposite  valve.  valve  turbinated ;  the  superior  convex,  or 

It  was  necessary,  therefore,  to  establish  conical ;  no  binge  nor  ligament, 

other  genera  for  the  reception  of  those  Erodona.    Tliis  genns  was  formed,  by 

shells  which  thus  become  excluded  from  Daudin,  from  two  shells  in  the  cabinet  of 

the  genus  Chama.    Hence  Bruguiere  form-  Favannes.    It  is  intermediate  between  tlie 

ed  too  new  genera ;  Cardita,  having  two  Mya  and  Mactra.    It  is  a  subtransverse, 

teeth  in  the  hinge ;  and  Tridacna,  possessing  bivalve  shell,  irreguUur  and  gaping ;  one  of 

the  same  number,  but  having  the  edges  of  the  valves  having  a  hollow   tooth ;  and 

the  crescent  crennlated  and  gaping.    La-  the  otljer  a  pit  between  two  projections ; 

■larck  has  proceeded  still  further;  he  has  the  ligament  inserted  on  the  tooth  and  in 

mbdivided  the  genus  Cardita  from  an  iso-  the  pit 

lated  tooth,  situated,  in  some  species,  under  Mya,  is  a  transverse  shell,  gaping  at  both 

the  corslet,  as  in  Cardium  isocardia,  and  ends ;  the  ligament  on  the  Inside ;  the  left 

makes  this  his  genns  Isocardia.    He  also  valve  having  a  cardinal  tooth,  compressed, 

makes  another  genus,  Hippopns,  the  species  rounded,  perpeodicnlar  to  the  valve,  and 

of  which  are  subtransverse,  inequilateral  giving  attachment  to  the  ligament    Thu  is 

shells ;  the  hinge  with  two  compressed,  in-  the  origuni  genus  of  Linn»us,  from  which 

verted  teeth,  the  crescent  filled  up :  of  this  Brngdere  and  Lamarck  have  virithdrawn 

genus  is  Chama  gigax.    But  it  is  necessary  many  of  the  species  to  place  them  under 

still   further  to   particubmse   these   new  the  genera  Vulsella,  Glycemeris,  and  Unio ; 

genera.  leaving  only  those  sea-shells  which  have  a 

Cardita,  a  loose  inequilateral  shell,  the  very  projecting  cardinal  tooth  in  one  of 

binge  with  two  teeth ;  the  one  at  the  base  their  valves. 

of  the  left  valve,  and  the  other  longitudinal,  Gljcemeris.     A  transverse   shell,   gap-' 

parallel  with  the  anterior  face.  ing  at  both  extremities :    a   protuberant 

Hippopns.    An  inequilateral,  subtrans-  hinge  without  teeth ;  the  ligament  on  the 

verse  shell;  the  hinge  with  two  compressed  outer  part.     Such  is  Mya  glycemeris  of 

and  inverted  teeth ;  the  crescent  filled  up.  Linnaeus. 

Hippopns,  it  is  to  be  remembered,  differs  Solen.    A  tran«ver»e  shell,  gaping  at  both 

Irom  Tridacna  by  having  its  crenate  filled,  extremities  :   the  upper  eilge  straight,  or 

whilst  in  Tridacna  it  is  gaping.  nearly  so ;  two  or  three  teeth  at  the  hinge, 

Tridacna.     An   inequilateral,  subtrans-  fumislied  by  both  valves. 

verse  shell ;  hinge  with  two  teeth,  compres-  Tellina.      Considerable    confusion    has 

sed  and  inverted ;  the  crescent  gaping.  The  arisen  from  t^e  admission  of  species  wliicb 

Chama  gigas  of  LinttCtts(theTridacnagigas  by  no  means  belong  to  thb  genus.    Bru- 

of  Lamarck)  is  the  only  species  under  this  guiere  and  Lamarck  have  divided  the  Tel- 

genns.  lens  of  Linneus  into  two  new  genera.    ] . 

Cardinm.    This  genus  remains  nnaltered  Tellina,  a  transverse  or  orbicular  she H  with 

by  the  French  iiatnrali«ts..   The  characteri  equal  valves,  with  a  fold  on  tlie  anterior 

being:   a  snb^cordiform  shell,  with  valves  side:  one  or  two  cardinal  teeth,  and  two 

dentated  on  their  edges;  the  hinge  with  separated  btcral  teeth,  as  m  Tellina  vir. 

i^ur  teeth  ^  two  cardinal,  approximating  gata.    2.  Caspa,  a  transverse  shell,  with 
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two  teeth  in  one  valve,  and  one  tooth  in 
the  <^ppoiite  valve,  shutting  between  those 
of  the  otiier  valvo,  as  in  Tellina  angnlata. 

Cychtt.  Tliis  genus  comprehends  some 
AeUs  which  Linnaeus  had  associated  with 
Telleos ;  but  which  Bnigniere  and  Lamarck 
have  separated  from  them,  from  their  want- 
tog  the  fold  on  the  anterior  side.  Tlie  cha- 
imcteiB  are :  A  soborbtcniar,  or  in  a  small 
degree,  transverse  shell,  without  fold  on  the 
anterior  side;  the  ligament  external  and 
bnlging ;  two  or  three  cardinal  teeth,  and 
elongated,  lamelUform,  inserted  lateral  teeth* 
They  are  fresh  water  shells. 

Venus.  This  genus  of  Linnaeus  is  formed 
by  shells  which  are  reguhv,  suborbicuUr, 
bivalves,  provided  with  a  crescent  and  a 
corslet;  three  cardinal  teeth  near  toge- 
ther, and  sometimes  one  or  two  kteral  teeth. 
The  valves  of  this  genus  are  i^enerally 
pretty  gibbous  and  thick ;  constantly  equal, 
and  neariy  of  a  triangular  form.  Lamarck 
divides  this  genus  into  two.  1.  Venus,  a 
suborbicnlar  or  transverse  shell,  with  three 
approximated  cardinal  teeth,  the  lateral 
ones  being  more  or  less  diverging.  S.  Me- 
retrix,  a  tnuMverse  or  orbicular  shell ;  with 
three  approximated  cardinal  teeth,  and  one 
isohited  tooth  under  the  crescent.  The  genus 
CMpa,  mentioned  above,  is  proposed  by 
Brugulereand  Lamarck  to  comprise  seve- 
ral of  the  Venus's  of  Linnaeus. 

IJngulina.  A  regulariy  formed  long  bi- 
valve; the  hinge  formed  by  a  very  small 
tooth  between  two  oblique  dents:  the 
valves  bearmg  the  form  of  the  finger  nail. 
There  is  but  one  species  in  this  genus.  The 
hinge  bears  some  resemblance  to  that  of 
Cardium,  but  the  general  fonn  of  the  shell 
differs  much  from  that  of  Cardia. 

Donax.  A  regular,  transverse,  inequi- 
lateral bivalve,  with  thr^t  cardinal  teeth, 
and  one  or  two  separated  lateral  teeth. 
Shells  of  this  genus  have  much  of  the  trian- 
gular form,  their  sides  very  lueqnal ;  they 
are  solid,  thick,  flattened  at  the  inferior, 
and  rounded  at  the  opposite,  extremity. 
The  ligament,  which,  in  most  shells  with 
equal  valves,  n  placed  above  the  summit, 
is  in  these  shells  unequally  distributed  above 
and  below  it.  Above;  it  is  narrow  and 
short ;  and  below,  it  is  thick,  nearly  round, 
and  fills  the  cavity  of  the  corslet  exactly. 

Mactra.  A  bivalve  shell,  regular,  trans- 
verse, ioequilateral,  and  a  little  gaping,  the 
cardinal  tooth  having  a  pit  for  th%  ligament ; 
lateral  teeth  compressed  and  inserted,  or 
none. 

Lanarck  divides  this  gtnus  into  three. 


1.  Mactra,  a  transverse,  inequilateral  shefl 
a  httle  gaping ;  the  cardinal  tooth  folded  in 
a  furrow,  articulating  with  that  of  the  op- 
poaite  valve,  and  accompanying  a  pit  for 
the  ligament^  two  lateral  aitfd  inserted 
teeth,  such  is  Mactra  stulto.rum.  a.  Lu- 
traria,  a  transverse,  inequilateral  shell,  gap- 
ing at  the  extremities ;  two  cardinal  teeth, 
oblique,  and  diverging^  aocompanying  a 
large  pit  for  the  ligament ;  no  lateral  teeth ; 
such  is  Mactra  lutraria,  Linnaeus.  3.  Pa- 
phia,  a  subtransverse,  inequilateral  shell,* 
the  valves  close :  a  pit  for  the  ligament  on 
the  beak  between  or  near  to  the  teeth  of 
the  hmge,  as  in  Venus  divaricata.  Linnaeus. 

Crassatella.  A  genus  formed  by  Lamarck  of 
shells  unknown  to  Linnaus,  and  whieh  Bru- 
gniere  had  placed  in  the  genus  Maotra.  The 
generic  chararacters  are  an  inequilateral, 
snbtranverse  shell,  with  close  valves,  with  a 
sunk  crescent  or  corslet ;  the  ligament  in- 
ternal ;  the  pit  for  the  ligament  placed  un- 
der the  beaks,  above  the  teeth  of  the  binge. 
There  are  tvro  fossil,  and  one  recent  species 
under  this  genus.  These  shells  are  remark- 
able for  the  thickness  of  the  valves,  and 
for  their  two  deep  muscular  impressions. 

Trigonia.  This  is  a  genus  formed  by 
Lamarck,  the  species  of  which  are  known 
only  in  a  fossil  state.  The  characters  of 
the  genus  are,  an  inequilateral  subtrigonal 
shell,  the  hinge  formed  by  two  large-  flat 
diverging  teeth,  transversely  grooved.  These 
are  the  Ciiuei  of  Dacosta. 

Hiatella.  A  genus  formed  by  Daudin  on 
two  shells  from  Tranquebar,  which  appear 
to  be  intermediate  between  the  genera 
Trigonmand  Tridacna;  the  characters  are 
a  transverse,  irregukr  bivalve  shell,  gaping 
in  its  superior  edge;  its  liinge  a  tooth  io 
each  valve,  inserted  in  a  groove  in  the  op- 
posite valve. 

Cucnllsa.  A  gibbons,  subtranverse  ine- 
quilateral shell,  with  detached  beaks :  the 
hinge  in  a  straight  line,  having  a  range  of 
numerous  teeth,  transverse  inserted ;  and  at 
the  extremities  two  or  three  parallel  rib-like 
teeth,  the  ligaments  external.  Tliis  genus 
is  founded  by  Lamarck  on  a  recent  shell 
from  the  Indian  Sea,  and  tin  a  fossil  shell 
from  Beaavais,  which  Bruguiere  had  placed 
among  the  Arks ;  from  which  these  shells, 
*  differ  in  the  ribs  placed  at  the  extremities 
of  the  hinge. 

Area.  An  ioeqniUteral  bivalve  shell ;  th» 
hinge  composed  of  numerous  teeth,  which 
h>ck  in  the  interstices  of  those  of  tha  oppo- 
site valvc^  and  which  range  in  a  straight, 
ang«hiry  or  carved  line.     The  ligiment 
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^xtennl.  This  i^fenns  of  Ldmueiit  has 
been  snbdivided  by  Lamarck  ioto  thret 
genera,  l.  Area,  with  the  teeth  of  the 
hhif^  in  a  straight  luie,  as  the  Area  noae. 
9.  Pectnncalos,*  with  the  hinge  in  a  carTed 
line  ;  and  3.  Nacah^  which  detenres  a  dis- 
tinct notice. 

Nneola.  This  genns  hat  been  formed  by 
laroarck  firom  Area  nncleos,  linn.  Dan- 
din  has  also  added  two  more  species.  The 
■hells  of  this  genns  evidently  difier  from  the 
Arks,  in  having  their  insides  resplendent 
with  the  mother  of  pearl,  and  in  having  a 
large  tooth  at*  the  hinge.  The  characters 
are,  an  imqMistfril,  abnoat  tnapgidar  or 
oUoog  shell ;  the  hinge  ina  brdKco  Jioe^  be- 
aet  with  numerous  transverse  and  parallel 
teeth;  oneoMiqne  caidinal  tooth  ont  of 
the  line ;  tho  beaka  contignons  and  turned 
forwards* 

Unio.  A  transverse  shell  with  three  uuA- 
cular  impressions ;  an  irregnlar,  ealloos,  car- 
dinal tooth,  stretchmg  on  one  side,  under 
the  corselet,  and  articnlating  with  one  of 
the  opposite  valve.  In  this  genus,  formed 
by  Brugniere,  are  placed  the  Mya  margari- 
tifora  and  Pictomm  of  Linnaeus. 

Anodonta.  A  regular  transvene  bivalve 
■bell,  having  three  muscuhv  impressions : 
ft  simple  hinge  vrithont  any  tooth.  In  this 
genus  are  placed  My  tilos  cygneus,  anatinus, 
■nd-flnviatilis  of  Liuncus,  with  three  other 


Mytilus.  A  regufau*  transverse  shell  with 
equal  valves,  shotting  close,  a  hinge  with- 
out, or  with  one  or  two  teeth.  Lamarck 
divides  the  genus  Mytilus  into  four  genera. 
1.  Mytilus,  a  longitudinal  shell,  with  pointed 
termbiating  beaks;  one  muscuhu*  impres- 
iion,  and  a  hinge  most  frequently  without 
teeth,  t-  Modiolus,  a  subtransverse  shell, 
the  posterior  extremity  very  short;  the 
beaks  sunk  upon  the  short  side  of  the  shell; 
one  muscular  impression ;  the  hinge  simple, 
without  teeth.  5.  Avicub.   4.  Anodonta. 

Pinna.  The  characters  of  this  genus  are, 
a  regnUir  bivalve  shell,  with  equal  valves, 
wedge-formed,  pomted  at  its  base,  gaping 
at  its  superior  edge ;  hinge  without  teeth, 
and  lateral  ligament  very  long. 

UHIVALVB  SHELLS. 

PateUa.  A  conical  univalve  »hell,  without 
a  spire.  Lionseus  had  divided  these  shells 
mto  6ve  sections ;  the  hibiated,  the  denta- 
ted,  the  mucronated,  tlie  entire,  and  the 
perforated.  Lamarck  has  divided  this 
^enus  into  Bwe  i  1.  PateDa,  a  ^hett  of  a 
n  or  bonet  fonoi  withoot  a  spire,  ^ifaole 


at  the  top,  and  simple  within.  2.  CrepidalSi 
an  oval  shell,  with  an  incomplete  spire,  in- 
clined on  the  edge ;  the  cavity  separated 
into  two,  by  a  simple  diaphragm.  3.  Ca- 
lyptra,  a  conical  shell,  whole  at  the  point ; 
with  a  spiral  diaphragm.  4.  FissoreUa,  the 
shell  pierced  with  a  hole  at  the  point 
5.  Emarginnla,  a  conical  shell,  summit  in- 
clined, concave  beneath,  and  the  posterior 
edge  slit  or  grooved. 

Planospirites.  A  suborbicular  flattish  uni- 
valve, having  in  its  inferior  foce,  on  one 
side,  a  cord-like  border,  turning  back  in 
spiral  turns  on  the  disc  of  the  shell.  The 
genus  is  formed  by  Lamarck  on  a  fossil  shell 
ronod  by  Faqas  among  the  fossils  of  Maes« 
tricht;  bat  the  ilgnre  has  noli  yet  been 
given. 

Testacdhu  A  univalve  shell,  in  form  of 
an  obhque.eone,  the  snnunit  bemg  rather 
^>iral  and  the  openmg  oval.  This  is  the  co- 
vering of  the  posterior  part  of  a  long  gaste- 
ropodia  from  the  isle  of  Teneriffe.  This  is 
therefore  an  animal  between  the  slug  and 
the  snail. 

Oscana.  An  oval,  coriaceous,  almost 
transparent  univalve  shell  vnthout  a  spire* 
The  shell  of  this  genns,  and  of  which  one 
species  only  is  known,  which  is  found  ad- 
hering to  prawn^  is  in  form  simifau*  to  the 
Patelisp,  and  the  animal  approaches  to  that 
of  the  Chiton. 

Carinaria.  A  univalve  shell,  very  thin  ; 
its  form  a  cone,  flattened  on  its  sides ;  its 
summit  rolled,  spirally  and  very  small ; 
the  back  covered  with  a  dentated  keel ; 
the  opening  entire,  oval,  oblone,  and  con- 
tracted towards  the  angle  of  the  keel, 
linmeus  had  placed  this  shell,  vrhich  is  ex* 
ceedingly  delicate,  and  as  transparent  as 
ghus,  among  the  Patellse,  by  the  name  of 
Patella  cristate,  but  Dargenville,  Martini, 
and  Oroelin,  have  ranged  it  under  the  Argo- 
nauts by  the  name  of  Argonauta  vitrea. 
Bruguiere  appears  to  have  been  disposed 
rather  to  have  replaced  it  among  the  Pa-  . 
tellas ;  but  Lamarck  has  thought  it  right 
to  consider  it  as  a  species  of  a  distinct 
genus. 

Haliotis.  A  flattish,  ear-formed  shell ;  the 
spire  much  sunk ;  the  openii^  very  hu-ge  ; 
much  longer  than  wide ;  pierced  with  holes 
disposed  in  a  line.  No  change  is  proposed 
in  this  genus  of  linnseus  by  the  French  tes- 
taceologists. 

Sigaretus.  An  oval,  depressed,  neariy 
ear-formed  shell,  with  a  short  spiral  colu- 
mella; the  opening  entire,  very  Urge, 
widened  near  the  top  of  the  right  lip,  and 
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loDf^T  tlian  wkle.     This  8hell  liad  been     «ig*>t  genera.  1.  BuUmus,  an  oval  or  oblong 
placed  by    Linnvns  among   the   Helices,     »*>e^>  the  opening  whole,  longer  thaiT  wide ; 


nnder  the  name  of  Helix  haliotoidea;  and 
by  Mnller  among  the  BnU»,  nnder  the  name 
of  Bulla  velntina  ;  but  Lamarck  seems  very 
properly  to  have  disposed  of  it  nnder  a  dis- 
tinct intermediate  genus  between  the  Ne- 
litea  and  the  ear-shells. 

Stomatia.  Is  a  genus  which  has  been 
formed  by  Helblins  and  Lamarck  from  a 
shell,  which  had  been  placed  nnder  the  ge- 
nus Haliotis,  but  which  wanted  the  boles, 
which  exist  u  the  sliells  of  that  genus. 

Argonauta.  A  very  thin,  single  chambered 
univalve  shell ;  the  spire  concealed  in  the 
internal  part  of  the  shell. 

Concholepas.  An  oval  univalve,  convex 
in  its  superior  part,  with  its  summit  ob- 
liquely inclined  upon  the  left  edge  ;  the  ca- 
vity simple  ;  two  teeth  and  a  sinus  at  the 
base  of  the  right  edge.  Dargenville  and 
others  had  placed  the  shell  of  this  genus 
among  the  Patellae  ;  but  Bnisniiere  having 
seen  several  with  tendinous  opercula,  dis- 
poned them  under  the  genus  Buccimm. 
Lamarck  has  however  thought  6t  to  consi- 
der it  as  forming  a  genus,  connecting  the 
F^tells  with  the  other  spirt  valved  shells. 


the  columelk  smooth,  wiihout  folds,  tnm- 
cature  or  widening  at  the  base  ;  as  in  Bnlima 
hieroastoma.  2.  Lymnsea,  an  oblong  sub* 
turriculated  shell,  louj^er  than  wide  ;  open- 
ing entire,  tlie  inferior  part  of  the  right 
edge,  turning  up  and  pasKing  into  the  open- 
ing, and  forming  a  very  obliqne  fold  on  the 
columella;  as  in  Helix  stagnalis.  3.  Mela- 
nia,  a  turriculated  shell ;  the  opening  entire^ 
oval  or  oblong,  widened  at  the  base  of  the 
columella  ;  Helix  amaruhi  is  of  this  genus. 

4.  Ampullaria,  a  globular  bellied  shell,  nm- 
bilicated  at  its  base,  no  callosities  on  the 
left  lip;  the  opening  entire,  longer  than 
yride,    Hehx  ampullacea  forms  this  genus. 

5.  Planorbis.  A  discoid  shell,  tfa^  apjre 
flattened  or  sunk,  not  prominent,  the 
opening  entire,  longer  than  wide,  and  filled 
up  laterally  by  the  convex  projection  of  the 
last  turn  trat  one.  The  type  of  this  genus  » 
Helix  planorbis.  6.  Haliotidea.  7.  Ion- 
thina.  8.  Helix,  a  globular  shell,  with  m 
convex  or  conoidal  spire ;  and  particniarty 
with  the  opening  diminished  by  the  projec- 
tion of  the  last  turn  but  one  :  but  as  tbfa 
last  character  is  common  to  die  Planorbis 


Nerita.  A  semiglobnlar  univalve,  flattish  i^>  these  two  genera  are  evidently  con- 
beneath,  not  umbiUcated  at  the  spire ;  the  founded.  The  separation  which  is  hereafter 
opening  semicircular  the  columella  or  par-  nuule  of  some  shells  which  originally  were 
tition,  nearly  transverse.  Lamarck  has  '  ^  the  genus  Helix,  in  agreement  with  the 
retained  in  thb  genus  only  the  imperforated  ideas  of  Bruguiere,  will  be,  therefore,  more 
Nerites ;  the  others  be  transfers  to  the  next     correct. 


genus.  Tlie  Nerites  have  not  only  n,o  um- 
bilicfis  but  no  true  columella,  having  in  its 
place,  a  simple  partition ;  which  is  flat, 
thin,  and  longitudinal,  originating  In  the 
groove  of  the  first  spire,  and  generally 
dentated. 
Natica.  This  genus  of  Lamarck's  is  cha- 


Volvaria,a  cylindrical  shell,  twisted  On 
itself,  without  a  projecting  spire ;  the  open- 
ing narrow,  as  long  as  the  shell ;  one  or  more 
folds  on  the  base  of  the  columella. '  This 
genus  was  formed  by  Lamarck  from  a  sheB 
which  is  fignred  and  described  by  Pennant, 
vol.  iv.  Plate  LXX.  fig.  85.  He  considers  it 


racterized  by  a  nearly  globular  shell,  umbi-  w  intermediate  between  BuUa  and  Bnlima. 

Ucated  at  the  left  lip  with  a  callosity  at  the  BulhL   A  tumid  shell,  the  spu^  not  pro- 

nmbilicus ;  the  opening  semicircular ;  the  jecting ;  the  opening  as  long  as  the  shell ;  no 

coliunella  oblique,  and  not  dentated.  ombilicns.  This  genus  of  Linneus  has  been 

Helicina.  This  genus  is  founded  by  La-  much  reduced  by  Bruguiere,  who  placed 

marck  op  a  shell  figured  by  Lbter  (Plate  several  species  under   Bnlima,  and  esta<- 

LXXL  fig.  59)  and  wliich  he  describes  as  a  blished  his  genus  Ovula.    Lamarck  has  still 

globular  shell ;  the  opening  entire,  semioval ;  further  reduced  them,  by  forming  the  genera 

columella  with  a  callus,  compressed  infe-  Terebellom,Pynila,  Ampulla, and  Achatina. 

riorly;  an  operculum.    The  propriety  of  lanthina.  This  genus  is  formed  by  Loh 

this  adoption  cannot  be  judged  of,  from  marck  on  a  single  shell  described  by  Lister, 


merely  the  figure  of  this  shell  ia  Listeils 
work. 

Helix.   An  orbicular  or  elongated  uni- 
valve, with  an  obtuse  or  concave  spire;  the 


Bro¥m,  Forskal,  and  other  natnndists; 
which  derives  its  claims  of  distinction  firom 
Helix,  not  so  much  from  the  character  of 
the  shell  as  from  that  of  the  animal,  which 


opening  entire,  forming  a  half  moon.  La-  differs  in  its  structure  materndly  from  the 
marck  divides  the  shdls  which  have  been  animal  of  the  Helix,  since  it  is  famished 
bitherto  disposed   under  this  genni  iato    with  a  carious  appanuus,  being  an  inhabi* 
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tent  of  the  sea,  for  swimming,  instead  of  Lamarck  bas  divided  this  genus  'into  fonr; 
tint  for  crawling,  with  which  the  Helices  l.Trocfaos.  2.  Solarimn,  with  an  open,  om- 
«re  provided.  It  is  nearly  globolar,  and  al-  bilicus,  or  crenulated  opening  on  the  inside 
most  diaphanous;  the  opening  is  nearly  of  the  spiral  turnings,  as  in  the  Trochus  per- 
triangohur,  with  an  angular  sinuS  at  the  right  spectivus.  3.Monodenta.  The  opening  round- 
edge.  c»d,  and  furnished  with  a  tooth  formed  by  the 

TVirritella.   This  genus  was   formed  by  truncated  and  projecting  base  of  the  colomel- 

Lamarck,  for  the  reception  of  those  shells  la,  as  in  Trochos  labio,  Linnssus.  4.  Pyrami- 

which  Linnseus  had  placed  in  the  last  sec-  delbi;  the  columelbi  projecting,  perforated 

tion  of  htt  genus  Turbo,  as  Towers ;  and  at  its  base,  and  possessing  three  trausvene 

which  Dargenville  and  Favanne  had  consi-  folds,  as  in  Trochus  dolabratus,  Linnsus. 

dered  as  screws.    The  characters  of  the  Cerithium.    A  univalve  turriculated  shell, 

genus  are,  a  turriculated  shell;  the  opening  the  opening  terminated  at  its  base  by  a 

round,  whole,  but  having  a  sinus  at  the  short,  narrow  canal,  either  suddenly  turning 

right  edge.  backwards  or  truncated,  but  never  grooved 

Cydostoma.    This  genus  was  formed  by  out    lu  this  genus  of  Bmgulere  are  com- 

Lamarek  for  the  reception  of  the  Wentle-  prehended  several  shells  from  the  fenera 

trap,  and  other  shells  of  the  same  character.  Troehns,  Strombus,  and  Murez  of  Linnaeus. 

The  propriety  of  thus  formmg  a  new  genus  The  shells  differ  from  tliose;of  Mures  by  their 

is  rendered  evident  by  the  doubts  which  turricutated  form ;  and  from  the  screws,  in 

had  arisen  respecting  the  placing  of  it  m  not  having  the  groove  at  the  base-  of  the 

any  old  genus.    Linnaeus  having  considered  canal. 

it  a  Turbo ;  Rumphius,  a  Buccinnra ;  Dar-  Pyrubu    A  subpyriform  shell,  canalicu- 

genville,  a  Screw;  and  Davila,  Gualteri,  lated  at  its  base;  without  any  projections, 

Guettard,  and  Favanne,  merely  a  Tube,  uid  having  the  belly  part  nearer  to  its  sum- 

from  its  not  possessing  a  coliunella,  which  ^^^  ^ban  to  its  base ;  the  spire  sliort ;  the 

they  considered  as  essential  in  a  univalve  columelbi  smooth ;  the  right  edge  without  a 

shell.     The  shells  of  this  genus  difier  in  groove.    Lamarck  founding  the  distinction 

their  forms ;  thttr  openings  are  neariy  round,  on  the  situation  of  the  bellied  part  of  the 

and  their  sides  connected  circulariy.    The  sbell,  and  on  the  greater  or  less  length  of 

aheU  is  formed  of  seven  spires,  separated  the  spu-e,  bas  formed  two  new  geneia;  one 

by  a  void  space ;  with  ten  or  twelve  lougi-  with  those  shells  possessmg  this  character 

tndinal  ribs,  which  unitmg,   form  a  rim  of  the  genus  Bnlh^  and  the  other  of  the 

round  the  lip.  These  ribs  externally  supply  genus  Murex,  calliiig   the  former  PyniU 

the  pkice  of  a  columella.  and  the  latter  Fusus. 

Bulimiis.    A  globular,  oval,  or  turricu-  Murex.    An  oval  or  elongated  univalve 

lated  shell,  the  opening  of  which  is  entire,  shell,  generally  foliated,  phuted,  spinous,  or 

not  grooved  at  the  base,  and  always  longer  tubcrcuUted ;  the  opening  always  prolonged 

than  wide.    This  genus  of  Brugniere  com-  into  a  canal^  running  straight,  or  tummg 

prises  some  of  the  shells  considered  by  Lm-  directly  backwards,  and  always  entire.    In 

■sens  as  Helices  and  Bullai ;  and  the  genera  the  earlier  stages  of  their  growth  it  is  diffi- 

Attficah^  Pyramidella,  Mebuiia,  Lymnani,  cult  to  separate  the   Murices   from   the 

Agathina,Mailh>t,andBulima,  of  Lamarck.  Strombi.    Lamarck  divides  this  genus  of 

lie  essential  character  distinguishing  this  Linnaeus  into  five  genera.    1.  Murex,  with 

genus  fit>m  Helix  is  the  opening  being  km-  tuberculated  or  spinous  projections,   and 

ger  than  it  is  wide.  channelled  at  the  base,  as  M.  ramosus. 

Turbo.  A  conoidal  or  turriculated  sheU',  ti.  Fusus ;  fusiform,  without  projections, 
the  openmg  entire,  round,  without  any  with  the  bellied  part  either  equally  distant 
tooth;  the  edges  disjoined  on  the  superior  from  the  extremities  or  nearest  to  the  base ; 
part.  Several  shells  which  were  reckoned  spire  elongated;  columella  smooth;  right 
by  Linnseus  of  this  genus  have  hetn  remov-  edge  without  groove,  as  M.  colus.  S.  Fus- 
ed from  it  by  Bmguiere,  and  phiced  under  ciolaria ;  neariy  fosiform ;  no  projections ; 
hb  genus  Bulima,  and  others  have  been  with  two  or  three  very  obhque  folds  on  the 
taken  from  it  by  Lamarck,  and  disposed  coldmelhi ;  and  channelled  at  the  base,  as  in 
Older  tlie  genera  Cydostoma  and  Tur-  M.  tnlipa.  4.  Pleurotoma:  fusiform  or 
ntella.  turricnlated,withoot  projections,  and  having 

Trocbitf .    A  conical  univalve  sheU ;  the  a  groove,  or  sinus,  near  the  summit  of  tha 

opening  abnost  always  qoadrangufatf,  fiat-  right  edge,  as  m  M.  bab^lonicus.    5.  O 

tcned  tfansveraely ;  the  cohunalla  obliqve.  ritfaiiun;  alrcMiy  described. 


SHELL. 

RofeteUarhi.     Lamarck  has  formed  this  in^  of  these  shells  is  raih(>r  lar^,  oval, 

genos  OD  Strombus  fusus,  (linnasus)  and  on  round,  upwards,  and  more  contracted  in 

some  fossil  species  fonnd  at  Conrtagnon.  the  inferior  part ;  the  right  lip  has  but  lit- 

The  characters  of  the  genos  are :  a  fasiform  tie  thickness,  and  is  grooved  or  notched  ;  ' 

shell,  terminating  interiorly  by  a  canal  with  the  left  expands  with  a  wrinkl^ed  ridge, 

a  pointed  beak ;  the  right  edge  entire  or  which  terminates  in  the  groove. 
dentated ;  dilated  more  or  less  in  a  wing,        Voluta.    A  cylindrical,  or  oval,  univalve 

according  to  age,  and  having  a  sinus  conti-  shell,  grooved  out  at  the  base,  but  without 

goous  to  the  canal.  a  gutter ;  the  opening  longer  than  wide  t 

.  Strombus.    A  bellied  nnivalve,  terminat-  and  the  columella  plaited.    The  division  of 

ing,  at  its  base,  by  a  canal,  accompanied  tliis  genus  by  Lmnaens  is  very  clear  and  use- 

witb  a  distuact  sinus ;  the  right  lip  dilating,  ful ;  but  Lamarck  proposes  a  still  nicer  dis- 

or  spreading  itself  ont,  with  age,  in  a  simple  tinction  of  the  shells  of  this  genus,  by  dv- 

or  digitated  lobe.  Lamarck  divides  the  genus  viding  them  into  eight  genera.    1.  Voluta, 

Strombos  of  Linmens  into  three.   1 .  Strom-  an  oval  shell,  more  or  less  bellied,  summit 

bus;  tennlnating  ui  a  short  canal,  truncated  obtuse  or  mammillated;  the  base  grooved, 

or  grooved  out;  the  right  edge  dilating,  vrith  but  without  a  gutter;  the  coUimdhi  with 

age,  into  a  simple  entire  wing  or  lobe ;  with  several    plaits,    of  which  the  lowest   are 

a  sinus  distinct  Irom  the  groove  at  the  base,  largest  and  longest ;  as  in  Voluta  mnsica. 

as  in  &  pugilis.    2.  Pterocera;  a  bellied  f.  Oliva,  sulM^ylindrical,  grooved  at  the 

shell,  terminated  inferioriy  by  an  elongat-  baise ;  the  turns  of  the  spire  separated  by  a 

ed  canal ;  the  right  edge  dilating,  vnth  age,  channel ;  the  columella  striated  obliquely, 

in  a  digitated  wing,  and  having  a  sinus  near  as  in  Voluta  oliva.    5.  Ancilla,  oblong,  a 

its  base,  as  in  S.  Iambus.    3.  Rostellaria,  short  spire,    base  of  tlie  opening  hardly 

the  genua  last  described.-  grooved ;   a  swelling,  or  oblique  roll,  at  ' 

Bocdnom.  An  oblong  or  oval  shell,  the  the  base  of  the  columella.  4.  Mitra,  fusi- 
openiog  of  which  is  termmated  at  the  base  ibrm  or  torriculated,  spire  pointed  at  the 
by  an  oblique  groove,  vrithout  any  sensible  smnmit,  the  base  grooved  out,  without  a 
canal,  or  external  border.  Bmguiere  has  gutter ;  the  columella  with  plaits,  the  low- 
divided  the  Buccina  of  Linnaeus  into  the  est  being  the  least,  as  in  Voluta  episcopalis, 
geneaa  Bncdnom,  Terebra^  Cassidsea,  and  5.  Colnmbella,  marked  by  a  swelling  on  . 
Purpura.  Under  the  genus  Buccinum  are  the  internal  iace  of  the  right  edge ;  as  in  Vo- 
thenefore  here  comprised  tumid  shells,  with  Inta  mercatoria.  6.  Marginella,  the  right 
from  three  to  ten  spiral  turns ;  a  summit  edge  emarginated,  as  in  Voluta  vespertilio. 
generally  flattisb;  a  surface  rarely  even;  7.  Cancellaria,  the  right  edge  grooved  in- 
the  predominating  coloula  dull ;  the  lip  ex-  temally,  and  the  base  of  the  opening  al- 
tended  mare  or  less  in  a  bow,  and  rarely  most  entu-e,  as  in  Volnta  reticnhita.  8.  Tor- 
jagged,  bmella,  sub-turbinated,  eanalicuhited  at  its 

Cassidsa.  A  tnmid  shell,  the  openmg  base,with  transverse  plaits  on  the  columella, 
longer  than  wide,  terminated  at  its  hue  by  Ovnia.  A  tumid  shell,  more  or  less  elon- 
a  short  canal,  recurved  tovrards  the  back  gated  at  the  extremities ;  the  edges  rolled 
of  tlie  shell ;  the  columella  plaited  in  the  inwards ;  the  opening  longitudinal,  not  den- 
lower  part,  lliis  genus  of  Bmguiere  is  in-  tated  onr  the  left  side.  This  genus  is  form- 
tended  to  comprise  the  helmets  (casques)  of  ed  by  Lamarck  from  shells,  which  had  beenr 
Gualteri,  Klein,  and  others.  comprised  by  Linnsns  in  his  genus  Bulbil 

Terebra.    A  turriculated  nnivalve ;  the  The  shells  of  tlie  genus  Ovula  dider  from 

opening  grooved  in  the  lower  part ;  the  base  those  of  Cypneai)  chiefly  by  the  absence  of 

of  tlie  columella  twisted  or  oblique.  teeth  from  the  leA-side.  Bulla  volva,  ovum. 

Purpura.    Au  oval  shell,  generally  with  spelta,  verrucosa,  and  gibbon,  of  Linnaeus 

spines,  or  tuberculatcd ;  the  opening  termi-  are  placed  andcr  this  genu:*, 
nating  in  a  very  short  canal,  the  extrepiity        Terebellum,  a  shell  nearly  cylindrical^ 

of  the  canal  grooved  out,  the  base  of  the  co-  pointed  at  fhe  summit ;  the  opening  longt<* 

hunella  finishing  in  a  point.    The  shells  in-  tudinal,  narrow  upwards,  and  hollowed  out 

eluded  in  this  genus  by  Bmguiere,  are  not  at  its  base  *,  the  columella  tmncatcd.   This 

those  species  which   have  been  hitherto  genus  is  formed  by  Lamarck,  of  the  Bulla 

considered,  as  Purpurae,  by  Dargenville  and  terebelnm  of  Linnaeus,  which  he  has  re^ 

others,  and  which  belong  to  the  genus  Mnrex ;  moved  from  the  genus  Bulla,  and  has  placed 

but  those  species  which  appear  to  connect  in  this  genus,  as  intermediate  between  the 

the  genus  Baccinam  and  Morex.  The  opeo-  Ovulsc  and  the  Olives. 
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SHELL. 

Cypnea.    A  convex,  univalve  aliell,  the  Ammonites.    A  discoidal  spiral  shell,  the 

edges  tamed  inwards ;    the  opening  long  tums  contiguous  and  all  visible,  the  sides 

and  narrow,  and  toothed   on  each  side.-  articulated   by  foliated  sutures^   and   the 

Tlie  shells  of  this  genns  are  so  distinctly  transverse  septas   terminating  m  winding 

characterised  as  to  have  escaped  that  con-  processes,  and  pierced  by  a  marginal  tube. 

fusion  which  has  taken  place  in  many  other  These,  like  the  shells  of  the  preceding  ge- 

genera.  nus  are  only  with  certainty  known  to  exist 

Conus.    A  conical,  convoluted  univalve ;  as  fo&sils. 

the  opening  of  the  length  of  the  shell,  linear,  Planulttes.    A  discoidal  spural  shell,  with 

without  teeth,  and  hollowed  out  at  the  top ;  contiguous  and  visible  tums,  with  smooth 

the  columella  smooth.    The  generic  cha-  sides,  and  transverse  septse,  not  foliated, 

tacters  are  here  so  determii^te,  as  not  to  Tliese  shells  are  supposed  to  bear  the  same 

have  left  any  opportunity  for  changing  the  relationship  to  the  Ammonites  as  the  Nautili 

acceptation  of  this  genus,  as  estabUshed  by  do  to  the  Ammonites ;  but  the  difference 

linmeiis.  between  them  and  the  Ammonites  is  so  lit- 

Vermicularia.    A  tubular  shell,  twisted  tie  ^  as  must  often  be  with  difficulty  disco- 

in  an  irregular  spiral,  in  general  adhering  to  verable. 

some  body  -,  and  furnished  with  an  opercu-  Camerina.    A  sliell  witli  a  single  valve, 

lated  opening.    Tlie  shells  with  which  La-  witliout  any  external  spire,  the  internal 

marck  has  formed  this  genus,  were  blended  part  divided  into  numerous  chambers  by 

by  Linnatus  witli  the  Serpnlse;  but  the  ani-  imperforated  septa.  This  genus  was  formed 

mals  which  inhabit  these  shells  are  very  dif-  by  Bruguiere  for  the  reception  of  the  fossil 

ferent  from  the  Terebrellv,  which  are  the  shells  long  known  as  Lapides  lenticnlares 

only  inhabitants  of  tlie  trae  Serpulae.  and  Nummulites. 

Silicaria.  A  tubular  shell,  spirally  convo-  KotaUtes.  A  depressed  orbicular,  discoi- 
Inted,  and  laterally  divided  through  its  dal  chambered  shell,  smooth  on  the  upper, 
whole  length  by  a  narrow  fissure  i  the  radiated  on  the  under  side,  with  tubercular 
mouth  roundish.  Linnaeus  himself  consi*  and  unequal  points  in  the  centre ;  the  edge 
ders  it  as  doubtful  whether  the  shell  which  carinated,  amd  having  a  small  trigonal  mar- 
forms  this  genus  (Serpulaanguioa)  should  be  ginal  opening.  The  fossil  shell  on  wliich 
.placud  under  the  genus  Serpula,  or  not ;  this  genus  was  formed,  is  figured  and  de- 
but Bruguiere,  Lamarck,  and  Daudin,  have  scribed  by  Guettard  in  his  Memoirs  ou 
thought  it  necessary  to  establish  for  it  this  Fossils. 
new  genus.  Tnrrilites.  A  spiral  turbinated  shell,  with 

Penirellus.  A  long  tubular  conical  sliell,  contiguous  and  visible  tums,  the  sides  arti- 

the   sn|>«>ri«r  extremity  closed  by  a  disc,  cnlated    by   winding    sutures ;    transverse 

beset  with  numerous  sliort  tubes,  and  sur-  pierced  septa,  witli  foliated  terminations ; 

rounded  by  a  projecting  coronet ;  the  infe-  tlie  opening  round.    The  shelb  belonging 

rior  extremity  having  been  fixed  to  some  to  this  genus  are  all  fossil,  and  even  the 

solid  body.    Linnaeus  had  doubted  whether  fragments  of  their  casts  are  very  rare.   The 

the  shell,  of  which  Braguiere  has  formed  cluiracters  of  the  sliells  of  i\m  genus  are 

this  genus,  ought  not  to  be  placed  under  very  striking,  their  internal  stnicture  being 

the  genus  Teredo,  rather  tlian  under  that  similar  to  that  of  the  Ammonites,  wliilst 

of  Serpula^  where,  however,  he  left  it.;  they  possess  a  tnrricuhited  or  wreathed 

Nautilus.  A  spiral  and  nearly  discoidal  form, 
shell,  the  hut  turn  of  which  envelopes  the  Baculites.  A  straight  cylindrical  and  ra- 
rest, and  the  sides  of  whidi  are  smooth:  ther  conical  shell;  tlie  sides  articulated  by 
numerous  chambers  formed  by  transverse  winding  sutures ;  the  transver^  septa  ter- 
sroooth  septa,  perforated  by  a  tube.  This  rainating  in  foliaceons  forms.  This  genus  is 
genus  is  divided  by  Lamarck  into  three,  founded  on  a  fossil  sliell  described  by  Fan- 
1.  Nautilus,  2.  Spirafai,  S.  Orthoccra.  jas  St.  Fond  m  his  Natural  History  of  St. 

Orbulit^s.    A  spiral,  and  nearly  discoidal  Peter's  Mountain    near    Maestricht,    and 
'  shell,  the  last  spire  enveloping  the  rest ;  the  whidi  he  considers  as  a  straight  Ammo- 
sides  articulated  by  winding  sutures ;  the  nite. 

transverse  septde  being  pierced  by  a  margi-  Spimla.    A  shell  partially  or  completely 

nal  tube.    Tlie  shells  wbidi  Lamarck  nas  in  a  discoidal  spire ;  the  turns  separate,  and 

assumed  for  this  genus  have  been  hitherto  the  last  extending   into    a    straii^ht  line ; 

contbund^  witli  the  Ammonites:  they  are  transvcrKe  smooth  septa,  pierced  by  a  tube  j 

only  koowD  as  fossils  and  as  casts.  the  opening  roond.    This  genns  compriscir 
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■bo  (be  Lituitn,  a  fossil  shell,  bearing  a  nilhafuie-holeor  aboutaninchi 

very  elosc   resembancp,  in   forni,    to  Ibe  to  land  Ibem  with  powder,  and  to  receive 

recent  ihells  of  thin  genus,    but  very  far  the  fiiie  :  the  bottom,  or  pari  opposite  tLe 

exceeding  them  in  isize.  fuie,  ii  niide  heavier  ihati  tlie  lesl,  tlial  the 

Belcmniles,  a  maoy- chambered  itraigtit,  fuze  niay  fall  uppermost;  but  in  small  ele- 

Ion;,  conical  poiated  iliell,  full  at  ib  ■iim-  vationi  this  i«  not  always  Ibe  ci*e,  nor  is  it 

mil,  and  pouesaing  a  Literal  clel>.    TUcse  necnsaiy  ;  for  let  it  fall  as  it  will,  tlie  fiat 

are  only  known  in  a  mineral  slate.  sets  5re  to  the  powder  within,  wliich  huratl 

Shku.,  in  clieoiisliy.    Shelli  of  marine  the  shell,  and   causes  great   devastation. 

animals,  aud  of  all  tgsn,  cunsiit  chiefly  of  Tlie  ahells  bad  much  belter  be  made  of  an 

oarbomite  of  lime,  and  yield  a  very  pure  equal  lliickoeu,  fur  then  ibey  bnrst  into 


bms,  for  wliich  they  aie 
voaaL  TTiey  afford,  liltewise,  a  imall  pur- 
lion  of  plie*phiie  of  lime.  Tliere  are  two 
great  claraei  of  maiioe  shells,  Ibe  testaceous 
and  cnistaceous.  Tlie  former  are  by  much 
the  most  numerou*.  and  ini:lude  all  tlie  ma- 
rine shell  animali  tliaC  have  not  legs,  and 


Shells,  mtasage,  are  nolhing  mote  tLan 
howilz  stiells,  in  the  inside  of  which  a  letter, 
or  otiier  papers,  ate  put.  TUe  fuie-bole  ii 
Slopped  up  with  wood  or  cotk.  and  the  sbella 
are  fired  ont  of  a  royal  or  howitz,  cither  in- 
ll  is  supposed  that 


the  power  of  transpurling  themselves  from  'be  peisoo  to  whom  the  letter  is 
place  to  place.  The  tiustaceous  shells  are  ""  ' 
those  of  the  lohkter,  crab,  prawn,  &c.  who 
carry  their  shell  as  a  protection  from  exter- 
nsl  injiiiy,  and  not  as  a  place  of  residence. 
Mr.  Halcltet  has  maite  many  experiments 
on  shells,  and  he  obherves,  Ihul  marine 
(belts  for  the  most  part  are  either  of  a  por- 
cellaDeuus  aspect,  with  an  enamelled  sur- 
face and  fibrous  teiture,  or  they  are  com- 
|M)sed  of  tite  substance  called  nacre,  or  mo- 
ther uf  pearl.  The  first  kiol  dissolved  in 
acids  with  sltouG  elt'cTTceceiicr,  and  their 

BulutiousaHuitled  DO  trace  ol'llie  phoipliale      tiplied  by  7,  gives  13754. 
of  hme  :  they  contained  OLiy  carbonate  of    off  two  places  in  whole 


lime,  and  the  animal  matter,  wliich  i 
a  cement  to  this,  and  which  he  supposes  to 
be  albomea  in  vniioui  slates  of  induration : 
tliis  is  in  small  proportion  ;  hence  shells  ex.- 
jKwed  to  Ileal  eiliale  but  little  empyreuma- 
tic  animal  odour ;  thry  emit  no  smoke,  and 
wlien  dinolved  10  acids  no  vestige  of  it  can 
be  diMovered.  In  shells  of  lh»  other  de- 
scription approaehing  to  nacre,  the  eartliy 
mailer  israrbonaieofhme,  but  ina smaller 
proportion,  while  ihe  animal  matter  is  in 
coiisiJcrahle  quootity.  These  give  out 
smoke  and  an  empjieumatic  odour  when 


ind  accordingly  appoints  a  guard 
m  luui  um  fiir  its  arrival. 

"  To  find  the  weiglit  of  a  SheD."  Enle. 
Double  the  difference  of  diameters  of  the 
sbeti  and  hollow  sphere,  and  seven  timei 
the  i-csult  gives  Ihc  weight  in  poimds,  cut- 
ting off  the  two  right'faand  figures  of  whole 
mimben.  Ex,  Let  the  diameter  of  the 
shell  be  13  inches,  and  that  of  the  hollow 
sphere  9.5.  ITieii  the  cube  of  13  is  2197, 
and  that  of  9.5  is  S,i7.3&7  ;  the  difference  is 
l.'tid.li^S,  iu  double  is  S6T9.!5,  which  mol- 
,  and  cutting 
the  result 


1  act.  1  qrs.  2llb.,  the  weifbt 


187  Ii. 
of  the  sliell. 

SuELL,  ■  particular  part  of  ■  sword, 
which  serves  as  a  shield  to  the  hand 
it  grasps  the  bilt.  The  regiUau'on  (won!, 
wbidi  it  direcleil  lo  be  worn  m  a  rrois  bdt^ 
has  its  shell  so  conitructcil  that  one  side  can 
fall  down,  by  which  means  Ibe  hilt  liaii|a 
more  conveniently, 

Shell,    a    short  jacket  without 
which  was  worn  by  light  dragoons,  and  i4, 
by  the  infantry,  before 
took  place,  respecting  Uw 


a  acted  npon  by     clothing  of  the  British  army.    At  the 


It  less  carbonic  add  gas,  and 


of  the  present  war,  i 


leave  a  large  quantity  of  a  membranaceous  )■'■■    colonels    derived   no   incoosiderabla 

or  cartilaginous  residuum.    This  substance  emolument  from  tliis  mode  of  dresi. 
often  coustitntesalarge  part  of  theshell,as         SHELVEfl,  in  naval  aSsirs,   a  general 

in  that  of  the  oyster  or  muscle,  and  is  so  name   given   to   any  dangerous  shallows, 

mueh  induiBled  ai  to  be  no  hlngcr  gelali-  sandbanks,   or  rocks,    lying  immadiately 

nons)  and  io  all  shells  of  this  division  it  under  the  surface  of  the  water, 
appears  lo  br  deposited  in  layers,  each  h«v-        smiRAKUIA,  in  botany,  to  named  in 

i'  r  a  corresponding  coat  of  carbonate  of  hoiionr  of  William  Sherwd.  LL.D.  consul 

l'"ie-  at  Sniyina,  a  genus  of  the  Telrandrta  Mo- 

Shelu,   b  gunnery,   are  hollow   iron  nogynia  class  and  ordrr.     Natnial  onJer  of 

Mb  la  tbnn*  out  «f  mortan  or  bowitters,  StelUtie.  Rubiacec,  Junieii.  Essential  cba- 
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ticter:  corolla  one-petaUedy  fmnel-foriD, 
snperior;  seeds  two,  three-toothed.  There 
wet  three  species. 

SHERIFF.  As  keeper  of  the  Ring's 
peace,  the  sheriff  is  the  first  man  iti  (lie 
county,  and  superior  in  rank  to  any  nobfe- 
roan  therein,  during  his  office.  He  may  ap- 
prehend and  commit  (o  prison  all  persons 
who  break  the  p€ace,  or  attempt  to  break 
it,  and  may  bind  any  one  in  a  recognizance 
to  keep  the  King's  peace.  He  may,  and 
is  bound  ex  ejfldoy  to  pursde  and  take  all 
traitors^  mnrderers,  felons,  and  ofliefmis- 
doersy  and  commit  them  to  gaol  for  safe 
ensfody.  He  is  also  to  defend  bis  coolitry 
against  any  of  the  King's  enemies,  when  they 
come  into  the  kind ;  and  for  Uiis  purpose, 
as  well  as  for  keeptttg  (he  peace  and  pursu- 
ing felons,  he  maiy  conunand  all  the  people 
of  hb  county  to  attend  him,  ^Hiich  is  caUed 
the  jMCM  cMRtlof  «#,  or  power  of  the  connty ; 
which  summons  every  person  ifbove  fifteeif 
years  of  age,  tfnd  under  the  degree  of  a 
peer,  is  bound  to  attend,  upon  waitiitag,  on 
pain  of  fine  and  imprisonment  Yet  he 
cannot  exercise  the  office  of  a  justice  of  the 
peace,  for  then  tliis  incooYenienoe  would 
arise,  that  he  should  cctmniand  hhnself  to 
execute  his  own  precepts. 

The  sheriff  has  a  joiisdictioD  both  in  cri- 
minal and  civil  cases,  and  therefore  he  liaa 
two  courts :  his  town  court,  for  criminal 
causes,  which  is  the  Ring's  court;  the 
other  is  his  comity  court,  for  civil  causes, 
and  this  is  the  court  of  the  sheriff  himself. 
When  tlie  new  sheriff  is  appointed  and 
sworn,  he  ought,  at  or  before  the  next 
county  court,  to  deliver  a  vrrit  of  discliarge 
to  (he  old  sheriff,  who  is  to  set  over  all  the 
prisoners  in  the  gaol,  severally  by  their 
nunes  (together  with  all  the  writs),  pre- 
cisely, by  view  and  indenture  between  the 
two  sheriffii ;  wherein  most  be  comprehended 
til  the  actions  which  the  old  sheriff  has 
a^^in8t  every  prisoner,  tliough  the  execu- 
tions are  of  record ;  and  till  the  delivery  of 
the  prisoners  to  the  new  sheriff,  thry  re- 
main in  the  custody  of  the  old  sheriff,  not- 
withstanding the  letters  patent  of  appoint- 
ment, the  writ  of  discharge,  and  tJie  writ 
of  delivery.  Neither  is  the  new  sheriff 
obliged  to  receive  tlie  prisoners,  but  at  the 
gaol ;  but  tlie  office  of  the  old  sheriff  ceases 
when  the  writ  of  discharge  is  brought  to 
bjm. 

By  S  George  L  c.  15,  it  shall  not  be  law- 
ful for  any  person  to  hay;  sell,  let,  or  take 
to  farm  tlieoffice  of  under  sheriff,  or  deputy 
sheriff,  or  seal  keeper,  county  clerk,  shire 
deik|  gaoler,  bailiffi  or  toy  other  office  per- 
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taining  to  the  office  of  high  slieriff,  or  to 
contract  for  any  of  the  said  offices*  on  for- 
feiture of  dO(){. ;  one  moiety  to  his  M^ijesty, 
(he  other  to  $och  hs  shall  siie  in  any  court 
at  Westminster,  within  two  years  after  the 
offence. 

Provided  that  nothing. in  tliis  act  shall 
prevent  any  high  sheriff  from  constituting 
an  under  sheriff,  or  deputy  slieriff,  as  by  law 
he  may ;  nor  to  hinder  the  nnder  sheriff  in 
any  case  of  the  high  sheriff's  death,  when 
he  acts  as  high  itberiff,  from  constituting  a 
deputy ;  nor  to  hinder  such  sheriff,  or  under 
sheriff,  fi-om  receiving  the  lawful  perquisites 
of  his  office,  or  for  taking  security  for  the  due 
answering  thesame ;  nor  tohin.dersnch  sheriff 
or  under  sheriff,  deputy  sheriff,  seal  keeper, 
&e.  from  accounting  to  the  high  sheriff  for 
all  such  lawful  fees  as  shall  t>e  by  them 
taken,  nor  for  giving  security  so  to  do,  or 
to  hinder  the  high  sheriff  from  allowing  a 
salary  to  his  under  sheriff,  &c.  or  other  offi- 
cers. And  if  any  sheriff  shall  die  before  the 
expiration  of  his  year,  or  before  he  be  su- 
perseded, the  under  sheriff  shall  neverthe- 
less continue  in  his  office,  and  execute  the 
same  in  the  name  of  the  deceased,  till  an- 
other sheriff  be  appointed  and  sworn ;  and 
the  nnder  sheriff  shall  be  answerable  for 
(he  execution  of  the  office  during  such  in* 
terval,  as  the  high  sj^riff  would  have  been; 
and  the  security  given  by  the  under  sheriff 
and  his  pledges  shall  stand  a  security  to  the 
Ring,  and  all  peraons  whatsoever,  for  the 
performing  his  office  during  such  interval. 

There  is  no  particular  qualification  in 
laiids  required  for  the  office  of  slieriff,  but 
a  sheriff  cannot  be  elected  to  serve  in  par- 
liament for  the  county  of  which  he  is  she- 
riff. The  under  sheriff  performs  nearly  all 
the  duties  of  the  sheriff.  He  is  not  to  hold 
his  office  above  one  year,  mider  the  penalty 
of  tool.  And  no  under  sheriff  or  bailiff 
shall  practice  as  an  attorney  ;  but  this  is  so 
openly  evaded,  that  no  person  is  appointed 
under  sheriff  except  an  attorney. 

SHIELD,  an  ancient  weapon  of  defence, 
in  the  form  of  a  light  buckler,  borne  oo 
the  arm  to  turn  off  lances,  darts,  &c. 

Shield,  in  heraldry,  the  escutcheon  or 
field  on  which  the  bearings  of  coats  of  arms 
are  phiced. 

SHILLING,  an  Englbh  silver  coin,  equal 
to  12  pence,  or  the  ^th  part  of  a  poond 
steriing.  This  vras  a  Saxon  coin,  being  the 
48th  part  of  their  pound  weight.  Its  value 
at  first  W&4  5  pence ;  but  it  was  reduced  to 
4  pence  about  a  century  before  the  con- 
quest. After  the  conquest,  the  French  so- 
Udus  of  It  pence,  which  was  io  use  among 
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im  railed  bj  tbe  EogliA 
•liilling  -,  and  Uie  Suoa  shilling  of 
4  pence  took  a  Norm'ui  name,  and  was 
railed  the  groat,  or  great  coin,  beeanae  it 
ma  the  latf^t  Englj^  coin  tlien  known  in 
EngliDd.  Proni  tliui  time  tlie  sbilling  lui- 
derwput  many  aherationj.  In  the  linte  of 
Edward  I.  the  ponnd  troy  wa*  tbe  same  at 
the  ponnd  Merling  of  ailver,  conuitiiii;  of  !0 
diillines ;  to  that  tfie  ihilling  weit^td  the 
^i1i  port  of  a  ponnd,  or  more  than  lialf  an 
ounce  troy.  But  Htme  are  of  opinion  tliere 
wp.re  DO  coiiM  af  Ihii  denoiniiiatian  till 
Hpnry  VII.,  in  the  jeat  1604,  tint  cuinH 
lilvcr  pieires  of  1!  pence  vnlue,  whiidi  we 
call  fhillinics  Since  the  reign  id'  Elizabetb 
a  shilliug  weiihi  Bte  6td  pari  vf  n  paiind 
irej,  or  3  dicfi.  !0{f  gn.,  the  pound  weight 
t>f  lilver  miking  6t  ihilling*.  And  henre 
(be  ounce  of  tUver  it  worth  5*.  fd.  or  5^ 
(hilhngs. 

SHINGLBM.  in  buHding,  nnill  piccei  of 
wowl,  ui  quartered  oaken  boarda,  sawn  to 
■  eeruin  scantling,  or,  a*  a  more  luual, 
cleft  to  aboni  an  inch  tliick  at  one  end,  and 
made  like  wecl;ea  fonr  or  live  incbea  broad, 
and  eight  or  aine  inchei  long.  Siunu'cs  are 
alio  used  instead  of  tilei  or  atates,  especially 
for  churches  and  Btecples.  However,  thin 
rovering  is  dear ;  yet  where  tiles  ate  very 
scarce,  aitd  a  light  covering  is  rEc|tiired,  it 
it  prcfcnblc  to  tbatcfa ;  and  wbeic  they  ar« 
made  of  good  oak,  cleft,  and  not  lawed, 
and  well  uaioned  in  water  and  the  ion, 
(liey  make  a  Hire,  light,  and  diinlile  cover- 
iag.  I1ie  building  is  litBl  lo  be  covered  all 
over  Hitb  boards,  attd  the  sUinglet  miled 
npi>n  Ihcm* 

SHrP  AuUia;.  The  aaan  of  icicnce  and 
,  thcpnclical  ib^iwrigfal  have  long  Umeoled, 
that  in  till:  theory  of  the  art  of  aliip-bmldiog 
there  are  >o  few  fixed  and  positive  princi- 
ples etiabtitbed  by  deoianslrstJoD,  or  con- 
tirmed  by  pnclice ;  thui  the  artist  being 
left  to  ilw  eaercne  of  lii<  own  opinion  In 
general,  re»i<I»  Iheoiellcal  propoailiaan, 
liowcver  ipedoiuly  found,  to  hard  liai  it 
ever  bceo  Ibaitd  to  overcome  habitual  pre- 

TTie  great  neglecl  of  the  Ibrory  of  ilup- 
bailding  ia  much  to  be  deplored  ui  a  coun- 
try like  this,  where  the  practical  p^rl  It  ao 
well  und erst ooil  and  elrcuted.  Mathema- 
tics, eBgineeriiij;,  and  civil  or  house  arcbi- 
(fct,  ar«  sciences  nourished  and  tanghl  in 
out  nniveitities  and  oUier  H.'haolt,  aod 
liowcver  auperior  tcbolir*  may  arrive  in 
those  art*,  and  celebrated  for  Ibeir  abilities, 
allow  tbem  skipping  draughts,  or  talk  to  them 
iJ\ht  science  of  ship-balMing,  and  Itey  ap- 
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pear  at  mndi  at  a  losa  as  tlMUgb  lliey  bad' 
never  heard  of  such  an  art;  neve  rtlie  less, ' 
may  bebnt  josliee  toadd,tliat  some  mcnuf 
differeut  profetiions  have  felt  themselves 
interested  in  its  pro^reiis  to  perfection,  and 
lately  we  have  seen  tbe  endeavoars  of  men 
conversant  in  tbe  practical  parts  of  ship-' 
huildiug,  publisbioe  their  ideas,  aiid  this  in 
hopes  UutI  gentlemeo  of  more  scientific 
abilities  may  be  induced  to  add  to  their  la- 
bours, Hnd  make  the  theory  of  ship-biiilding 
miirli  more  familiar  in  this  country,  as  few, 
very  few,  professional  sbipwrighiB  luve  Ju- 
Iherto  bad  it  in  their  (lower  to  employ  lh«r 
talents  to  improve  this  science  by  theory,   I 

Ships  are  bodies,  which  when  to  be  put  ia 
motion,  have  water  for  their  resisting  tbrce|r  | 
and  a  contrary  element,  as  air  or  wind,  be 
their  impelling  force,  therefore  the  ilieoiiat 
tad  {tractical  ship-bnilder  should  ever  V.eep 
particularly  in  view  to  improve  himself  a- 
theknonlcdge  of  floating  badiex,  and  FDde». 
vonr  to  ^lin  a  complete  kuowledge  of  tiM 
reiutance  of  Huids,  add  to  this  afroslati(> 
and  aiatLematica  in  general.  Ttiiis  tangb^ 
the  man  of  practice  would,  lliough  CMT- 
tionsly,  add  the  specnlation  of  tlie  theorirt, 
as  there  is  a  great  deal  to  be  risked,  and 
much  to  be  su^red  ;  but  could  tlie  ideas  of 
tbe  theorist  and  tbe  man  of  practice  be  as- 
umilaied  and  weU  weighed  tugetlier,  much 
beoelil  to  the  art  of  sblp-bnildinf;  might  bs 
■ctiiiired,  and  their  most  Direful  ideas  be  re- 
duced ID  the  test  of  expennieot. 

When  experience  tivDUrs  Iheni^,  llieo  wa 
arrive  at  the  desired  jioint ;  Ijut  the  <£& 
ficully  and  expense  of  accaritely  making  ■ 
Butbcielitiiiimlierof  uperimenli',  is  a  great 
bindranfc  to  its  asaumption,  and  haa  Krealb 
hindered   that  denired  knowledgi'  in   ihh 
branch  of  science.    Notwi|tiB landing  tIteM  J 
obstaclrs,  many  opportunities  offer  of  iar  j 
iroducing  well  digested  theory,  though  eai 
tiously  and  by  degrees,  into  tlie  many  m. 
lions  ships  and  vessels  building  in  this  kia^  1 
doni,  and  thus    we   would    hope,  by  l' 
nuited  rAortl  of  the  tlieoriit,  ship-buildvyj 
and  muriner,  who  should  psrefully  nutfc*.^ 
and  report  every  observation  in  his  power  jl 
of  tJie  vi'ttelacting  in  her  various  tiiuationa,,^r 
ilms  tlir  diBercnt  rrsnits  lieing  accurate^* 
stated,  desirable  data  may  he  teasonaUjr  J 
estahlirfjed.  -  ^ 

It  is  well  known  that  bodies  of  any  in 
nitude  could  not  bu  built  or  put  tfigetlMr  •' 
wilhuul  deiigns  or  di^wlnga  on 
icalea,  pArlicularly  tliat  complex 
sldp,  therefore  an  accurati-  delinealioii  of'  ^ 
the  wiiole  veswl,  with  reaped  la  it*  varions 
lengtlis,  hei^lith>,  breadtha,  and  deptbs,  la 
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carefally  represented  by  a  drawing,  called 
tlie  sheer  draogbt,  tlie  comtruction.  of 
which,  with  its  several  lines,  &c.  we  shall  en- 
deavour as  familiarly  as  possible  to  describe 
to  oar  readers. 

The  principal  dimensions,  as  they  are  ge- 
nerally termed,  most  be  first  decided  upon, 
and  they  are  the  following,  vii. 

The  length  at  the  gon  deck  in  ships  of 
war,  or  distance  between  the  extreme  per- 
pendiculars in  merchant  ships. 

The  extreme  breadth,  which  is  the  thick- 
Bcss  of  the  bottom  plank  on  each  side, 
added  to  the  moulded  breadth,  or  broadest 
part  of  the  ship  in  midships. 

Length  of  the  keel  for  tonnage,  which  re- 
tnlts  fVom  the  extreme  breadth  and  a  length 
berealler  given. 

Depth  in  hold,  which  must  be  always 
regulated  by  the  properties  required  of  the 
▼esseU 

Burthen  in  tons,  resulting  fiom  the  ex- 
treme breadth  and  length  of  the  keel  foe 


tonnage,  being  jnultiplied  into  each  other 
by  a  rule  given  hereafter. 

Now  these  are  called  the  principal  di- 
mensions, which  we  will  endeavour  to 
describe,  with  their  concomitant  circum- 
stance^, in  their  above  order:  and,  firsts  the 
length  on  the  gim-deck ;  this  in  ships  of  war 
mu^t  ever  contain  sufficient  distance  be- 
tween the  perpendiculars  for  all  the  ports, 
and  room  between  each  port  for  working 
the  guns,  and  what  may  be  required  at  the 
extremities,  such  as  the  manger  at  the  fore- 
part, and  abaft  rooip  for  the  alfter-port,  to 
come  clear  of  the  wing  transom  knee,  &c 
It  will  also  appear  evident  that  the  distance 
between  each  port  in  the  dear  must  con- 
tain space  sufficient  for  two  frame  timbers 
and  the  filling  timbers  between,  and  the 
room  or  openings  between  the  timbers. 
Thus  we  |ind  by  estabHshed  practice  the 
distance  between,  auid  size  of  the  ports,  in 
the  foUowmg  class  of  ships  m  the  navy,  are  as 
follow: 


On  the  main  deck, «« 

Foreside  of  the  foremost  port 
abaft  the  foremost  perpendi- 
cular  

^Aft-side  Of  the  after  port  afore 
the  after  perpendicular 

Ports  ..« deep 

fore  and  an 

In  distance  from  port  to  port  *... 

In  number  on  each  side «.. 

Thus  we  may  find  the  most  ap- 
proved length  on  the  gun- 
deck  


OuDt. 


110 


Ft.    In. 
11     6 

13  *0 
H  9 
5  6 
7  9 
16 


193    0 


98 


Ft.    In. 
11     4 

15     6 
t    9 

3  5 
7  9 
15 


74 


Ft.    In. 
7     0 

16    6 

2  8 

3  5 
7  6 
15 


188    8180    0 


50 


Ft.    In 
17     6 

13  0 
«  7 
3    4 

7  10 
11 


146    0 


36 


Ft.    In. 
10    6 

4     9 

2  6 

3  0 
7  0 
13 


Sloop. 
18 


Ft.    In. 
6    9 

It    0 
t     2 

«  5 
6  11 
10 


137     0110    0 


Foreside  of  the  foremost  port 
abaft  the  foremost  perpendi> 
colar 

Aft  side  of  the  after  port  afore 
the  after  perpendicular 

Ports dec» 

fore  and  aft 

In  distance  from  port  to  port*... 

In  number  on  each  side 

Thus  we  may  find  the  most  ap- 
proved lencth  between  tfie  per- 
pendiculars of  merchant  ships 


Tonnage  of  Merdianl  Ships. 


1157 


Ft.    In. 
2f     61 

14     6 
S     f 

2    5 

8    3 
13 


1000 


Ft     In 
U    01 

13    6 
2    2 

2  5 
8  3 
12 


165    6159    0 


818 


5i4 


Ft.    In 
22     01 

13  4 
2  2 
2     5 

8    3 
12 


146    0 


Ft.    In. 

14  6 

12  6 

2  0 

2  4 

7  6 
11 


441 


Ft.    In 
31     0 

Foreside 
well. 

2     0 

2     4 

6    0 
10 


329 


Ft.    In. 
6     6 


124    9120    9 


103 


*  SomttimfB 


m  additioDal  timber  ii  added  between  the  ports  at  the  gaog-way,  to 
aake  it  tba  »are  CMf€iii«t  Igr  the  ftepty  Acb 
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The   DFXt    dinimaion    it    tUe   extreme     ^ive  Ihe  eitceme  breadtbt  o(  the  ahove 

breidlb,  >ad  willtout  repeittiiiE  tb«  proper-     itiips,  viiiich  upoii  trial  liave  been  fuund  lu 

timu  wliichnrioiuHothonliaviiinriitiannJ.     annwer  their  intended    pnrposes  by   Ihal 

■II  liike  erroijeons  u  lo  fixed  dawj,  we  will 


Gu.. 

110          98 

74 

50 

3S 

'st  111    -Kl  10 

*8     0   39  11 
48     U    40     t 

11 

19     0 
99     6 

Brfiidtli,  exireme 

T....,.,..„„.„.„„. 

issr 

lUOO 

81  a        .S44 

441 

si   6 

S!7     Ij 

■li      :' 

4i    n 

;!7    4 

.tH     0 

36     (•    Si     0 

The  leiiglh  of  the  keel  for  tonna^,  aa 
was  before  obtfrved,  is  producrd  from  ilie 
former  diruension,  and  ■  luigth  pven  by  ■ 
rule,  althonf^  Ion;  ealBbliihed.  ■■  very  de- 
fective, uid  the  tonnage  or  bdrthea  of  tlie 
ve*tel,  ai  it  it  sometimei  called,  ii  wiid  to 
be  produced  tberefrom.  Il  may  be  there- 
fore readily  seen  th»t  those  two  diiTieu«ioii» 
only  cannot  pouibly  jjive  any  true  bnrtht^n. 
for  tliote  two  dimeiuions  may  be  alike  in 
t\ta  ie»sr]t  of  tlie  ^catest  difference  in 
their  rotulnictioii  imaginable,  lor  one  vessel 
raay  be  to  conttmcled  train  the  same  di- 
ruetuioni  u  lo  be  very  ibarp  under  her 
load  draiif^t  of  water  with  a  very  quirk 
riting,  lo  potspu  the  requiwte  qualities  for 
tail  sailing,  ai  the  sloop  of  war,  while  an- 
other veucl  keeping  the  diioepsiom,  the 
•ame  may  be  coiulructed  as  liill  under 
water  oi  the  mutt  burtlieniome  inerchaiil 
shipi.  Sometime*  the  production  of  thip 
role  ia  ealied  bailden  taniia|e,  as  a  contra- 
distinction (o  tfae  tme  tonnage,  and  by  this 
reiult  bnildcrs  are  paid  a  cerlain  price  per 
ton  for  building  any  veuel. 

IHt  SULE  FOR  CilSTINC  TB8  TONNloe. 

lu  the  rO)al  navy,  is  to  take  Uie  length  on 
a  •ttal^il  line  alone  the  lower  side  of  the 
rehbit  of  tlie  keel  from  a  perpendicular  or 
■qiure  from  the  back  of  tlie  main  irem 
pott,  at  ilie  hvifhtof  the  wing  traosam,  lo  a 
perpeudicnlar  or  tqnare  at  the  lietght  of  the 


npper  deck  (and  middle  deck  of  three.  ' 
decked  ships)  from  the  fore-port  of  the 
stem.  The  only  difference  in  merchint 
sliip)  ii  to  take  this  length  as  before  iVom 
the  back  of  the  main  post  at  the  height  of 
the  wing'trantom  to  the  same  beiglit  fot- 
wBid  to  the  fore  side  of  the  stern  j  then 
from  the  length  between  tlione  perpendicu- 
lars subtract  Ihree-fiftlis  of  the  extreme 
breadtli  far  the  rake  forward,  and  Ino 
inches  and  a  lialf  for  every  foot  the  wing- 
traniom  ia  high  above  the  lower  purt  of  The 
rabbit  of  tlie  keel  far  the  tnke  ibafl.  The 
remainder  is  the  Icogtb  of  the  keel  for 
tonnage. 

Alihongh  this  is  the  dimension  sought, 
yet  to  show  the  tiiltucy  of  aciguiring  tliis 
tonnage  the  whole  of  the  rule  shall  be  here 
subjoined. 

Then  multiply  the  length  of  the  keel  for 
(onnige  by  tlie  extriune  breadlb,  and  t!ie 
product  by  half  that  breadth,  and  divide  llie 
whole  by  94 ;  the  quotient  will  be  llie 
tonnage. 

Tills  CKlreme  breadth  to  be  taken  from 
tlie  oDiaide  to  tlie  outiide  plonk  or  thick- 
stuff,  in  the  broadest  part  of  tfae  ship,  eitlicr 
above,  on,  or  below  the  walea,  deducting 
from  tlie  said  thicksluff  or  filank  all  tlial  it 
exceeds  Itie  thickness  of  the  plank  of  the 
bottom,  which  shall  be  accounted  the  eiL- 
trenfe  bieodih  ;  lo  that  ibe  moulding 
breadth,  or  breadth  of  the  frame,  will  tlien 
be  leu  than  tb«  extrcne  breadlb  so  found. 


J 
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The  UiickooM  of  (be  bottom  plank,  see  Ibe 
foregoion;  dimeiisioiift. 

By  tbia  rule,  the  following  lengths  of  the 
keel  for  tonnage  of  the  tame  class  of  ships, 
are  found,  of 


Oucf.  Ft.   In. 

110 158  10 

98 156     6 

74 148     ^ 

50 119    9 

36 lis    3 

}8 90    8 


Tons.             Ft.  In. 

1257 134  0 

1000 131  0 

818. 118  8 

544. 100  0 

441 98  8 

S99 8t  0 


Also  their  ))nrthen  in  tons : 


Oana.  Toos. 

no 2358 

98 2067 

74 1873 


Qdns. 
50.. 
36.. 
18.. 


Too*. 
.1044 
.  877 
.  419 


Tods. 

'    East  India  ships 1257 

Ditto 1000 

Ditto 818 

West  India  ships 544 

Ditto 441 

Pitto 329 

Hence,  it  is  obvious,  had  the  length  and 
breadth  of  the  ships  in  the  royal  navy,  and 
those  in  the  merchant'seryice,  bHaing  the 
same,  the  tonnage  would  also  have  been 
the  same,  although  the  cpnstrnction  under 
wliter  is  so  very  different  $  therefore  no  de- 
pendance  can  be  placed  on  those  rnles  for 
the  confinnation  of  the  real  burthen  of  ves- 
sels. And,  MM  to  builder's  tonnage,  it  is 
equally  as  fidlacioos,  because  depth  is  not 
taken  at  all  into  consideration,  and  it  is  easy 
to  imagine,  that  two  vessels  may,  by  thi^ 
rule,  be  the  same  tonnage,  and  one  some 
feet  deeper  than  the  other ;  consequently, 
what  results  to  the  builder,  is  to  re|[nhite 


his  price  accordingly.  Hence,  there  re- 
mains scarcely  one  nndeviatiog  method  in 
the  construction  of  shipt.  We  will  allow, 
It  is  not  to  be  expected  to  obtain  any  nile, 
in  this  particular,  that  would  be  quite  ex- 
act;  becaiuie  the  true  burthen,  or  tonnage, 
a  ship  should  carry,  not  only  depends  upon 
the  cubical  dimensions  of  the  ship's  bottom, 
but  her  own  gravity  with  respect  to  the 
whole  of  the  hull;  and,  in  short,  on  the 
weight  of  every  article  which  makes  a  part 
of  the  ship.  Therefore,  the  nearest  rule 
that  approximates  to  the  burthen  different 
built  vessels  are  found,  by  experience,  to 
carry,  should  be  adopted ;  as  the  fallacy  of 
the  rule  in  present  use  discovers  no  one 
thing  whatever,  as  may  be  easily  seen  by 
jany  petaon,  though  a  novice  in  the  art  of 
^p-building. 

liUtly,  the  depth  in  hold,  which,  in  naval 
slilps,  must  be  always  governed  by  the  height 
which  the  gnns  are  intended  to  be  above 
the  water,  and  load-water  line.  As  the 
depth  is  taken  firom  the  upper  side  of  tlie 
Itmber-strake  to  the  upper  side  of  the  lower 
deck  beam  in  midships;  In  merchant-ves- 
sels, the  depth  in  hold  is  reguhited  for  the 
different  cargoes  that  each  may  be  designed 
to  carry ;  and  here,  again,  as  there  can  be  no 
Vertaui  rule  observed,  we  will  give  the 
depth  in  hold  of  the  tame  acknowledged 
superior  vessels. 


Oiaofl. 


98.. 


74.. 
50.. 
36.. 
18.. 


Ft.  In. 

.22  9 

.21  0 

.19  6 


.17 
.13 
.  8 


6 

4 
6 


Tops. 

1200. 

1000. 

800. 

544. 


Ft.  In. 
.17  0 
.14  9 
.14  9 
.14    9 


440.. 12    2 

330 12    0 


To  these  dimensions  we  shall  add  tht 
loadjdianght  of  water  of  the  same  ships* 


Afore  1 
Abaft  5 


Guns. 
110 


1 


Ft.  I. 
^  0 
24  0 


Tons. 
Abaft  J  ^^^"^l  23  9 


23  9 


Guns. 
98 

Tons. 
1000 


! 


Fi.  I. 

22  0 

23  0 


521  0 

^21  0 


Guns. 
74 

Tons. 
818 


1 
i 


Ft.  I. 
20  0 
20  6 


20  0 
20  0 


Guns.  Ft.  I. 
18  0 
18  9 


50 


Tons. 
544 


is 


Guns. 
36 

Tons. 
440 


¥1.  1. 
18  0 
20  0 


16  0 
16  0 


Guns.     Ft.  r. 
0 
14  6 


18 


li 


Tons. 
330 


i 


14  3 
14  3 


Thus,  having  gained  a  few  of  the  first 
tending  principles,  we  vnll  proceed  tp  show 
their  utility  in  constructing  what  is  called 
the  »beer-drangbt]  and  the  necessity  of  di- 
viding the  sheer-draught  into  three  distinct 
pfams  will  be  evident  by  infpection. 

Furst.  The  sheer-plan,  called,  in  general 
mrcbitecture,  the  pfam  of  elevation.  This  is 
ii  section  of  tht  ihipi  w^  by  «  yertical  9f 


perpendicular  plane,  passing  through  the 
middle  line  of  the  keel,  stem,  and  stem- 
post,  throughout  the  whole  length  of  the 
ship. 

-Secondly.  The  half^breadth  plan,  called 
by  architects  the  ground-plan.  This  phin 
consists  of  an  horiaontal  view  of  the  half- 
breadths  of  the  vrater-Unes,  ribbands,  main 
iMKi  lop-breadths,  half  breadth  of  the  rising, 
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'^tto,  by  loBgitudinal  cnnres,  by  i^^hlch  the  mentioned  ships ;  and  as  only  One  ran  be 
sevenl  breadths  are  limited,  and  as  they  selected  to  form  t!ie  sheer  draught,  the  74 
would  appear  to  the  eye,  placed  directly  gun-ship  is  made  choice  of,  as  being,  of  all 
over,  and  looking  down  on,  the  aforesaid  vessels,  the  most  handsome,  and  arrived  to 
sections,  whether  cutting  the  solid  (snp-*  tjie  greatest  perfection  in  the  construction ; 
p<ising  a  ship  a  soUd  bod>>  either  by  hori-  therefore  set  aft  180  feet  from  the  foremost 
Eontal,  diagonal,  or  sheer  planes.  perpendicnlar,  and  square  up  another,  call- 
Thirdly.  The  body-plan,  or  plan  of  pro-  ing  it  the  after  perpendicular,  which  gives 
jection,  are  the  transverse  sections  of  the  the  length  of  the  gun-deck,  or  first  pri|[i- 
ship,  at  the  joint  of  every  frame-timber,  ^»pal  dimension.  Then  square  up  another 
shovring  the  half  breadth  of  each  frame-tim-  perpendicnlar,  69.0  tect  abaft  the  foremost 
ber,  as  it  stands  perpendicularly  to  the  two  <>oe,  which  is  the  midship  perpendicuhu: 
Ibrmer  pUms :  hence,  the  frames  contained  marked  0  thns,  and  called  dead  flatt.  Much 
between  0,  or  the  midship,  that  being  the  bas  been  said  concerning  the  situation  of 
broadest  frame,  and  the  stem,  are  repre-  ^^  transverse  section,  it  being  the  broad- 
sented  on  the  right-band  side,  and  the  est  part  of  the  ship,  aiid  contaimng  the 
frames  at  aft  0  on  the  left  hand  of  die  mid-  greatest  area  of  s^urface  ;  its  judicious  dis- 
dle  line  In  the  body  plan,  are  respectively  Po^a*  wiU  certainly  facilitate  the  velocity  of 
called  the  fore  and  after  body.  ^e  vessel.-  All  have  agreed,  and  expc- 
It  may  be  necessary  to  add,  that  in  all  rience  has  confirmed  it,  that  its  position 
these  pbns  only  one  Imlf  of  the  ship  is  re-  ^onld  always  be  before  the  middle  of  the 
presented,  as  each  side  must  be  supposed  vewel's  length,  or  its  centre  of  gravity. 
ilo  be  exactly  alike,  and  that  they  must  be  The  French  say,  about  -^  the  length  of  the 
very  accurately  drawn  to  the  dimensions  yessel  from  aft,  and  nearly  there,  may  be 
given,  which  hava  all  been  exannned  by  ''^  ^^^^  position,  as  vessels,  in  general,  have 
proper  calcniationi,  submitted  to  the  most  ^^»  found  much  better  constructed  since 
precise  scrutiny,  and  the  resolts  have  ac-  ^^e  midship  has  been  fixed  nearer  the 
tnally  stood  the  best  test,  that  is,  experi-  stem. 

Bwnt ;  the  said   ship   having  been  really        ^t  up  from  the  upper  edge  of  the  keel, 

boilty  aad  found  to  answer  eveiy  expecta-  oi*  rabbit,  the  height  of  tlie  under  side  of 

tion.    Now,  in  the  clearest  BMuiner  poa-  tlie  gundeck,  at  the  middle  line,  or  middle 

aible,  we  will  endeavour  to  point  out  the  o^  l^e  ship,  which  is  24  feet  5  inches  at  the 

utility  of  these  plans,  hi  the  construction  of  foremost  perpendicuUr,  22  feet  at  0,  and 

the  various  curves  that  form  the  body  of  a  ^^  ^eet  4  inches  up  the  after  perpendicular  • 

ahip,  in  their  different  points  of  view,  whe-  having  these  three  heights,  tlie  hang,  or 

ther  transverse  or  longitudinally,  at  on  the  sheer  of  the  deck  may  be  obtained,  all  fore 

several  plans  they  will  present  themselves  ^>d  aft,   by  a  drawing-bow,  the  kith  of 

in  very  different  durections ;  for,  although  which  is  pressed  by  its  screws,  until  it  in- 

the  horiaontal  water-lines  are  represented  tenects  the  said  heights  set  up,  as  this  i^ 

by  curves  in  the  half-breadth  phin,  they  are  supposed  to  produce  the  arch  of  a  circle 

itimight  lines  in  sheer  and  body  plan,  and  equal  to  the  sheer  of  the  deck ;  the  upper 

so  likewise  the  appearance  of  the  timbers ;  tide  of  the  deck  is  then  sliown,  by  a  line 

for,  although  they  present  themselves  as  drawn  4  inches  above,    and    parallel   to 

vertical  curves  in  the  body  plan,  they  ap-  its  under  side.     Then,   when   the  nnder^ 

pear  as  straight  lines  in  the  sheer  and  half-  ride  of  tlie  gun-deck  interstortM  the  foremost 

breadth  plan  ;  these  premises  being  well  perpendicular,  svt  fjrwar«i  4  imUrn  for  the 

understood,  we  may  proceed  to  the  eon-  rabbit  of  the  stem,  anil  7  indici  ufore  the 

atruction  of  these  several  pUns ;  and  first,  rabbit,  for  the  fore- side  of  tlie  atem,  and  T 

in  the  inches  abaft  the  aft-i>ide  of  the  rubbit,  for 

Sheer  plan,  draw  the  stem  keel,  stem-  tlie  aft-side  of  the  stem,  the  whole  making 

post,  &c.  thus:  draw  a  straight  Une  that  18  inches,  the  moulding- of  the  stem ;  then 

shall  represent  the  upper  edge  of  the  rab-  with  a  radius  equal  to  24  feet,  half'  the  ' 

bit  of  the  keel,  more  than  the  main  half  moulded  breadth,  sweep  an  arch  tyhich  will 

breadth  of  the  vessel,  above  the  lower  edge  form  the  aft-side  of  tlie  stem  below  the 

ofthepaper,  then  to  your  right-hand  square  gun-deck,  intersecting  the  line  drawn  for 

■p  the  foremost  perpendicular,  allowing  tlie  upper  edge  of  the  rabbit  of  the  keel  • 

room  to  represent  the  head.    Now,  as  the  then  lengthy  the  radius  to  the  fore-side  of 

fimits  of  our  design  will  not  admit  of  our  the  stem,  and  sweep  a  circle 'piarallel  to  the 

fioptinoinf  tbe  dimenBions  of  «U  the  befofe*  afUide ;  then  aweep  id  the  ttfteide  of  the 
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nbbil.  by  the  rxliu;  14  Tvct,  kcriiiiig  Ihe 
centre  (lie  »voe  h«i^lil  ibove  Ihe  upper 
edge  of  the  nbbit  oii  the  keel,  u  there  tlie 
aft->ide  of  Ihe  nibbiton  Hjotemat  thegUD- 
deck,  and  llic  rabbit  of  tlie  keel,  iiitenent 
Mch  Other,  by  earrying  tlie  cenlro  7  inrbeR 
befare  the  first ;  Iben  describe  the  kR  side 
oftbc  rabbit,  and  by  opening  the  ndiii>4 
incben  men,  llie  rure-iideoftlie  tabbit  will 
be  parallel  to  llie  nft-vidr,  nnd  tbe  ilem  and 
rabbit  ilinwn  below  llie  lowrr-derk,  except 
the  baxiuf!.  or  keel,  vhicli  will  be  deter- 
mined on  heteaOer  ;  tlicn  ttt  np  from  Hie 
upper  edge  of  the  rabbit  of  tbe  keel,  ou  tb« 
forenioil  perpend irular,  S6  feet,  the  licight 
of  Ibe  npper  part  of  t)ie  stem,  and  draiT  > 
horiiDDlal  line  tipoa  lhi>  line  before  tlie  per- 
pendicular ;  Ml  off  16  inches,  which  is  what 
the  stem  Tikei  forward  at  tlie  head,  thence 
draw  a  itrsight  line,  or  one  a  httle  curving, 
to  break  in  lair  with  the  back  of  the  fore- 
moBt  awpep,  at  gua-decks,  and  the  Ibreiide 
ofthe  stem  ii  complete)  then  draw  diid- 
tber,  IB  incbei  from,  and  pirallel  to,  the 
fare-side,  and  tbe  aft-side  will  be  draHii  ; 
then  by  tlie  name  enne  tbe  rabbit  may  be 
continued  up  on  the 'fore-aide,  to  the  tirad 
ofthesletn,  as  the  an-oide  of  tjic  mbliil 
may  not  be  drawn  higher  than  tlie  undtr- 
aide  ofthe  wall. 

Proceed  to  <ltaw  in  the  stern-post  tbin: 
befote  the  aft^r  perpendicular,  pn  the  up- 
per edge  of  tliv  kcel,sel7  incliea^  then  set 
np  tbe  afler  perpeiidtctdar  S7  feet  fioin  the 
npper  edf-e  of  ttie  keel,  and  draw  a  bori- 
■aulal  line,  whieh  ii  the  npper  side  uf  Ihe 
wing  tranioin  on  that  line  abaft  the  per- 
pendicular, set  otf  13  inches  i  then  a  atraigbt 
line,  drawn  lhraiii;i>  those  two  spots,  will 
replcsent  the  nil  side  of  tlie  atem-posl ; 
llien  from  the  af)-*ide  of  the  stprn-post.  set 
forward  on  Ihe  upp*r  side  of  ihc  keel  -i  feet 
t  inch,  and  at  (he  npper  side  ol'  the  *iajs 
tninsoiD  13  in  dies ,  a  ttraiel'l  lUie  drawn 
tlltough  tlii^e  tMU  ipota  will  be  the  an-side 
of  the  rabbit,  and  another  line,  4  incheii  pa 
rallel  before  11,  will  be  tbe  fore-tide  of 
Ihe  mbbit,  (ihich  will  rnicrtect  the  per- 
pendicular at  llie  Eundcck.  The  stem- 
post  tbns  far  described,  woold  be  sufficient 
at  present  -,  bnt,  to  complete  it.  set  up  ! 
feet  8  inches  aboie  llie  upper-iide  of  the 
wins  traiuom,  and  conlinue  upwards  the 
nn-siile  ;  Uicn,  on  a  line  parallel  lo  the  iin- 
dei-side  of  the  deck,  at  tlut  heif;1it  irl  for- 
amrd  to  inches,  and  from  the  aft-side  3  feet 
upon  tlie  upper-side  of  the  keel ;  a  line 
drawn  Ibrungh  those  ipolaaiid  the  stem-post, 
will  be  retvaaentcd  horn  the  bead  down- 


wards. Draw  anolhcT  hue  before  Ihc  fore- 
side  of  tbe  pwt,  on  tlie  keel,  16  indies,  and 
at  the  uoder-iiide  of  the  deck  transooi  1.1 
inches,  and  tlie  fore  side  of  the  inner  post 
will  be  likewise  represented,  Thoa  we 
bate  the  entreniities  of  the  ship  below  the 
main- breadth. 

Tlie  height  of  breadth-Unes  are  next  to 
be  drawn  on  tlie  sheer  plan,  and  there  thr'y 
determine  tbe  heifthi  of  Ilie  broadest  part 
of  tlie  ship,  at  each  transverse  section  or 
timber  ;  that  nearett  Ihe  keel,  is  called  the 
lower  beighl  of  breadth,  and  the  one  above, 
the  upper  beij-ht  of  breadth.  The  lower 
hei^t  of  breadth  in  Uie  midships  generally 
is  placed  midway  between  Ibe  porta  and 
tlie  load'Waler  line  in  natal  ships,  and  ra- 
ther abore  the  load-water  line  in  merchant- 
ships;  its  (]iiirj[  rise  forward  and  aft  is 
highly  requisite  for  preserving  a  greater 
breadth  above  the  hmd-water  tine,  to  assist 
and  relieve  the  ship  in  her  pitching  and 
rolling  motions  in  a  heavy  sea,  blUn|;  her 
forward,  and  making  her  lively,  as  the  sea- 
men call  it.  In  order  to  set  up  the  height 
of  breadth-lines,  it  is  necessary  that  the  sta- 
tions  of  several  ofthe  timbers  sliould  he  set 
off  between  the  perpendicular  at  0,  and 
the  stem  forward,  and  stem  post  abaft : 
here  tlie  timber  and  room,  or  room  and 
■pace,  must  be  determined,  which  is  Ihe 
distance  between  the  moulding  edges,  or 
jointa  of  every  two  timbers,  and  an  interval 
of  two  or  more  inches  between  tliem  ;  for 
here  it  may  be  observed,  that  in  moulding 
the  timbers,  eitlier  before  or  abaft  this  joint 
or  statian,  the  mooldi  are  made  lo  Ihe  fame 
line,  as  they  are  supposed  to  adjoin  each 
other ;  Imt  this  method  could  not  be  inie, 
supposing  (he  timbers  to  be  separated  some 
distance  apart ;  and  it  must  be  here  also 
rortber  observed,  it  being  of  Ihe  utmost 
roliscquence  to  the  str^igth  of  the  «hip, 
iliat  all  tlip  fnmr  timbers  should  be  pre- 
served vriuiif,  and  not  cot  or  wounded  by 
Ihe  por1v*l  the  tirobers  appointed  to  make 
the  sides  of  ports  should  run  up  to  tbe  top 
of  llie  side,  and  are  to  be  united  or  flamed 
(agcther  into  liends,  before  they  are  gotten 
op  into  their  places  in  the  ship  :  lhu>,  Uiose 
intended  lo  make  the  sides  of  ports,  ore 
called  frame-timbers ;  and  those  cut  off 
under  the  port*,  ot  between  'he  fraine>, 
ure  cullecl  Ulliiig  timber),  tlie  third  futlocka 
ofiAicb,  to  increase  the  strength,  should 
run  up  to  tlic  nnder-sides  of  the  ports,  if 
pnisibk. 

The  room  and  ppace  of  lliis  ship  is  t  feet 
9  Inches,  coiuei|nenlly  ttie  distance  of  cwrj 


mam 
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frvnt  jnint  it  S  feet  6  inchn;  and  it  \i  hI  >t  IB,  II  feet  6  inches;  at  H,  Si  feet  4 

earli  of  llieie  tlltians  tliat  perpend iculare  ioches ;  at  30,  {3  fret  9  inclies)  at  36,  °G 

from  tlie  keel  are  drawn  in  Uie  slircr  plan:  feet  5  inches;  and  the  afler  perpendiniUr, 

the  timhen   bcfarc  ®  are  alphaheiically  vr  Tcet  10  inctici.    Tbenan  elliiilicnlFuivc 

Dauied  A,  B,  C,  &c  ;  and  those  abin  ®,  drawn  tlirougb  Ibose  lieighli  will  nhow  Die 

or  dead  flat,  nnmecatly,  1,  i,  5,  &e.    Tlie  lower  height  of  breadth  all  fare  and  ufl. 
timben  adjoining  (Q,  which  have  no  rliinci        The  riling  line  is  the  next  enrve  to  br 

■re  diilinenishrd  Ihn*  (A)  (B),  or  (1)  (XJ,  dmwn  in  ilie  sheer  plan,  which  in  a  ihlp  of 


s  cgniiruction  gives  the  height!  of  the 
cenlru  of  the  floor  sweeps,  by  Ihe  which 
curves  Uie  shape  of  the  IJmberi  at  nod  ne^r 
■he  floor  head)  are  formed  in  the  body  plun  ; 
tllii),  set  up,  as  before,  at  K  It  feet  4  in- 
chest; at  F,  14  feet  finches;  at  $,  II  feel 
■  1'.',  l*fcet;  Bt 
I  24,  t*  feet  11 


e  likewise  called  fla1^ 

In  this  ibip  0  is  a  single  timber,  allliaiig 
!l  lias  been  bel'urc  observed  tliii  single  tin 
ber  is  somelimes  plared  neat  the  steps,  < 
gangway.  Observe,  (his  siiii^le  timber  is  ii 
trodnced  to  c)iang:e  the  bodies,  as  that  he- 
fare  it  is  called  Ihe  fure-body,  lo  ibal  abalt  it 

is  called  tbe  after-body;  bnt  ibis  is  not  all,  IB,  17  feet  6  iuclici;  and  a 

the  flnon  in  the  fore-body  are  placed  on  inches, 
the  fore-iide  of  the  joint,  coiueqnenlly  Iheir        Then  an  elliptical  eurve  drawn  throagh 

moidding  edge  is  on  tlieir  aft-side,  and  tlie  those   heights    will  deleimlDe    the  centre 

floors  in  tbe  after  body  are  placed  ou  the  heighls  of  Ihe  floor  sweeps,  and  altlioiigh 

•Aside  tbe  joint,  and  their  moulding  eilgeis  thnc  liito  nay  be  termed  iniaginary  line*, 

on  their  fureude;  therefore  in  bolli  bodies  and  not  wanted  in  finialiing  tlie  I'ahrir,  the 

t^«y  become  onder  bevellings ;  hence  the  necefilty  of  drawing  these  lines,  with  their 

necessity  of  this  tingle  tiniber  to  tfect  Ibis  connrcted  half  breadths,  A:e.  will  appear, 

change,  or  two  floors  would  come  lot^Uier  when  we  insist  npon  the  mcety  required  in 

at  tlie  lam  of  tbe  body,  and  tlie  joint  at  Ihe  fornuition  of  every  line  u>ed  in  ship- 

their  heads  not  strengthened  by  lliis  inter-  buildlof!!   and  by  thai  representing  them, 

mediate  uliin  of  timber.  the  dralbman,  or  Ronstructor,  avails  liimaelf 

Now,  as  we  do  not  mean  to  square  up  of  an  opportunity  of  observingthal  the  said 

perpendiculars  at  the  joint  of  every  frame  Unes  nuke  fair  curves.   Wcsajd  above^tliat 

timber,  ure  shall  make  useof  asmanyas  will  the  rising  line  in  a  ship  of  this  conilruclivn 

mil  our  purpose  iu  detiaeating  the  sheer  gave  the  heights  ot  tlie  centres  for  forming 

plan.    Therefore  set  before  the  peqieudicu-  tlie  floor-sweepR ;  but  in  full-hnilt  ships,  or 

Ur  0  19  feel  S  incbet,  and  tlien  nqnare  np  merchant  ships  in  general,  Iliis  rising  tine 

Irom  tbe  upper  edge  of  the  fcec)  a  perpcu-  gives  tlie  rising  or  liiling  of  the  floors  to- 

dicular,  and  under  it  mark  P,  as  that  is  Ihe  wards  tlieir  heads,  above  which  one  radiiij 

station  for  frame  F  i  tlien  before  F  square  is  given  for  limiting  their  curves,  and  from 

up  tieiT^ndidilais  at  11  feet  diilanl,  marking  this  very  line  tbe  Whole  constmcliun  or 

under  that  nesil  F,  K,  the  next  O,  and  the  form  of  the  body  at  this  place  is  given* 

fotemnsi  one  H.    Tben  abaH  tlie  perpendi-  Now,  in  liie  formition  of  tliis  line,  no  uode- 

cular  0  set  oS*  t4 feel  9  bdiei,  ami  tlien  vinlin^rulo  iigiren;  therefore, la  construct 

cquarc  up  a  peipendicnUr,  and  tntrk  under  it,  a  general  knowledge  of  the  formalion  nf 


is  that  will  be  tbestatii 
than  abaft  this  perpendicular 

dirulan  at  ea 

•baft  6,  1^,  Uie  otiien  in 


bodies  of  difiereni  vessels  is  abio- 

off  16  feet  luiely  necessary.     But  what  follows  may  be 

and  square  up  perpen-  unvariably  ob8Gr*ed,  tliat  is  the  lifting  of 

marking  that  next  this  line  on  the  ^cer  plan,  and  narrowing 

S4,  it  on  tlie  half-breadth  plan,  will  procure  ve- 

3U,  and  the  after  one  36.    These  perpendi-  locily  and  leu  capacity  ;  while  lowering  it 

cnlan,  or  station?,  arc  always  referred  to  by  on  the  sheer  plan,  and  continuing  its  mid- 

those  names  hereafter.  sliip  part  parallel  vtitli  the  keel,  and  ang- 

Above  the  upper  edi;e  of  Ihe  rabhil  of  the  uienting  its  breadtli  on  the  half  breadth,  and 

keel  set  up  upon  tbe  foremost  peipendicu-  continuing  it  in  midsliips  parallel  Willi  Tbe 

lar  19  feet,  the  heicbt  of  breadth  at  the  stem,  middle  line,  will  produce  a  full,  or  biirtheo- 

•s  both  beights  of  breadliu  are  tenuinatcd  some  vessel ;  but  then  a  vessel  on  this  con- 

atoM  place  quite  forward  and  aft;  next  stniclion  will  not  iail;  hence  the jndgnieni 

•el  up  at  S  Si  feet  t  inches ;  al  O,  St  feet  required  in  conslrnctiiij;  tliis  part  of  tbe  ship 

S  indie* ;  at  K,  ft  feet  lO  inches  ^  at  F,  3t  can  only  he  acquired  by  piBctice. 

fe«i  3  mches;  at  0,  ^1  feet  3  inches:  at  Now  tbe  main  half  breadth,  and  Uie  balf- 

6,  llfeet  SJinshcii  at  it,  91  feet  4  inches;  breadth  of  the  rising  of  tliis  ship,  may  ba 


iSHlP  BUILDING. 

^wn  in  the  ludf-breadth  plan :  thin,  draw  and  parallel  to  the  middle  line  of  the  half- 
a  straight  line,  parallel  to,  and  as  much  be-  breadth  plan  under  timber  O,  and  from 
-low  the  npper  side  of  the  keel,  in  the  sheer  timber  O  set  forward  20  iuclies,  and  square 
plan,  as  will  admit  of  the  depth  of  the  keels  it  down  to  the  line  last  drawn,  and  its  inter- 
a  scale  of  feet  and  inches,  by  which  the  section  will  he  the  centre  required ;  tlten, 
whole  is  to  be  drawn,  and  rather  more  than  ^'th  radius  26  feet  6  inches,  sweep  the  seg- 
the  main-half-breadtli  at  0,  and  this  line  ment  of  a  circle  from  timber  8  till  it  will  in- 
will  represent  the  middle  line  of  the  half-  tersecr  the  back  of  the  arch  at  the  thickness 
breadth  plan,  and  Is  so  called :  then  square  of  the  bottom  plank ;  thus  the  main  half- 
down  upon  this  line  the  several  perpendico-  breadth  line  is  completed,  except  the  after 
Ian  from  the  sheer  plan,  and  it  will  also  end,  which  must  be  finished  hereafter. 
there  represent  tlie  several  timbers  as  sec-  Next  set  off  Hie  half-breadth  of  the  rising 
tioos  crossing  the  timbers  in  the  sheer  plan  which  limits  the  distance  of  the  centres  of 
at  right  angles.  tlie  floor  sweeps  from  the  middle  line  ou 

Then  ^for  the  main  half-breadtfa  set  np  tlieir  respt- ctive  heights  ^in  the  body  plan, 

ftmn  the  middle  line,  for  S,  20  feet  4  in-  Set  up  from  the  middle  line  of  the  half 

cbes ;  at  O,  23  feet;  at  K,  2S  feet  10  in-  breadth  plan,  at  timber  K,  2  feet  9  inches 

cbes ;  at  F,  23  feet  11  inches ;  at  0,  24  at  K,  7  feet  2  indies  ;  at  0, 8  feet  6  inches 

feet;  at  6,  23  feet  11}  inches;  at  12,  23  feet  at  6,  8  feet  5  inches;  at  12,  7  feet  6  mches 

11  mches;  at  18,  23  feet  8  inches;  at  24,  at  18,  5  feet  3}  indies;  and  at  24,  9  inches 

22  feet  9  incbes;  at  30,  20  feet  10  iucTies;  then  drawing  a  cor^e  through  those  spots, 

and  at  36, 17  feet  9  inches.    Draw  a  curve  the  half-breadth  .of  the  rising  will  be  seen, 
'throogh  these  several  half-breadtlui,  and  the        We  may  now  proceed  to  drawing  the 

main  half-breadth  line  will  be  described,  vertical  curve    appearance   those  several 

except  the  fore  and  after  parts.    Permit  ns  timbers  vrill  fonn  below  the  lower  height 

bere  to  observe,  the  best  method  for  draw*  of  breadth  line  in  the  body  plan.    Continue 

iQg  this,  and  all  other  lines  partikmg  of  the  alt  the  upper  edge  of  the  rabbit  of  the  keel 

nature  of  curves,  is  by  elliptical  moulds ;  or  line,  and  on  it  square  up  a  line  about  40  feet 

what  is  better,  when  they  are  of  any  len|[th,  abaft  the  after  perpeadicnlar,and  call  this  Hie 

if  l&y  a  thin  pliable  battep,  confined  down  nyddle  line ;  then  at  24  feet  /distance,  which 

to  file  several  spots,  of   dunensioiis,    by  is  the  mam  half-breadth  at  midships  on  each 

square  pieces  of  lead,  about  three  or  four  side  the  middle  line,  square  up  a  side' line; 

oonees  in  weight;  because  by  this  last  nie>  then,  within  the  boundaries  of  0,  ou  the 

thod  the  draughtsman  has  an  opportunity  of  right  band,  will  be  detineated  the  several 

observing  the  fiumess,  or  correctness,  of  the  timbers  which  compose  the  fore-body ;  and 

line  before  he  draws  it.    Our  readers  will  within  0,  on  the  left,  those  of  the  after- 

ezcnse  this  particular  description,  because  body. 

H  need  not  be  repeated,  u  all  lines  hereafter        Now  transfer  the  several  heiglits  of  the 

are  supposed  to  be  drawn  in  the  same  man-  lower  height  of  breadth  line  from  the  sheer 

ner.  plan  at  and  before  0,  and  set  them  up  the 

Now,  to  end  the  main  half  breadth  for-  Ude  Ime  in  the  fore-boSdv  plan,  drawmg  ho- 

ward  proceed  as  follow :  when  the  height  of  riionml  lines  across  at  those  heights  to  the 

breadth  cuts  the  fore  (Mut  of  the  rabbit  on  middle  line ;  then  take  the  several  main 

the  stem,  square  it  down  to  the  middle  line  half-breadths  from  0,  and  forward  from  the 

of  the  half-breadth  phm,  by  takin|^  its  near-  middle  line  of  the  half-breadth  plan,  and  set 

eft  distance  from  die  adjoining  perpendicn-  them  oflT  from  the  middle  Une  on  their  cor- 

far,  and  setting  off  that  distance  fai  the  same  responding  heights  of  breadth  last  drawn  in 

auinner  from  the  same   perpendicohu'  on  the  fore-body  plan,  and  the  utmost  limits, 

the  middle  line  m  the  half-br^th  plaii,  and  or  main  breadth,  of  each  tunber  will  be 

there  square  up  a  line ;  then  set  np  on  it  10  shown. 

inches,  the  half-siding,  or  thickness,  of  the  '    Now  draw  another  curve  in  the  half 

stem  at  that  place ;  from  the  middle  line  breadth  phm  which  shall  be  the  radius  or 

then,  with  compasseii  opened  to  4  mches,  length,  wbereby  portions   of  circles  are 

the  thickness  of  the  pUnk  of  the  bottom,  swept  to  form  the  shape  ,of  the  body  some 

sweep  aft  fh>m  ttie  half-thickness  of  the  distance  below  the  mam  breadth.    Set  np 

stem  an  arch ;  then  with  a  radios  equal  26  from  the  middle  Une  at  0  in  the  half  breadth 

feet  6  mches  will  finish  the  lore-part  of  the  plan  1 8  fee 1 9  mches ;  at  F,  1 8  feet ;  at  K,  17 

main  half-breadth  Une;  fh>m  the  foUowing  feet;at  0, 15  leet  8  inches;  atS,  18  feet  11 

tentje  draw  a  Une  at  4  fcot  4  uMbes  below  hKhei ;  at  6, 18  feet  9  uMbei;  at  12, 18  feet 
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^  inches ;  at  18^  17  feet  %  inches ;  at  24*  15 
feet  S  inches ;  at  SO,  12  feet 3  inches;  and  at 
36f  7  feet.  Draw  a  £ur  corve  through  these 
spots,  and  the  length  of  all  the  sweeps  may 
be  obtained,  then  transfer  the  length  at  0 
and  the  tunbm  before  it,  and  set  them  off 
with  the  half  breadth  of  their  respective 
timbers  on  their  corresponding  height  of 
breadth  lines  in  the  fore-body  plan,  sweep- 
ing ardi  about  9  feet  below  each  heiglit. 

In  the  same  manner  transfer  the  heights 
for  the  centres  of  the  floor-sweeps,  from 
the  sheer  to  the  body-plan,  and  on  those 
heights,  from  the  middle  line,  set  off  the  cor- 
responding  rising  half  breadths,  their  inter- 
sections  being  the  centres  from  which  each 
floor  may  be  swept  by  tlie  following  radii, 
without  its  rising  half  breadth,  the  radins  at 
®  is  11  feet,  and  what  this  is  above  the 
upper-edge  of  the  keel  is  called  the  dead 
rising.  The  radios  at  F  is  13  feet  7  inches; 
at  K,  20  feet,  3  inches.  Then  witir  a  curved 
monld,sometimes  called  a  reconciling  sweep, 
(as  in  some  bodies  it  might  be  a  portion  of 
a  circle),  placed  so  as  to  cut  the  back  of 
the  lower  and  floor-sweeps,  the  timber  0 
will  be  represented  almost  to  the  keel,  and 
so  may  the  other  timbers  as  flir  as  K ;  then 
to  complete  them  to  the  keel,  set  off  the 
half  siding  of  the  keel,  which  is  9  inches,  on 
each  side  the  middle  line  in  the  body  plan, 
below  the  line  for  its  upper  edge,  and  draw 
a  line  on  each  side  parallel  to  the  middle 
line;  then  with  compasses,  opened  to  4  inches, 
make  two  arcs,  on  each  side,  from  the  upper 
side  of  the  keel,  to  cross  each  other  towards 
the  middle  line ;  draw  a  straight  from  the 
upper,  and  anotlier  from  the  lower,  side 
of  Uie  rabbit,  to  intersect  the  arcs  at  equal 
angles,  and  the  rabbit  of  tlie  keel  will  be 
shown.  Then  a  straiglit  line,  or  a  mould 
a  little  hollow,  (sometimes  called  floor- 
hollow),  pUiced  to  the  siding  of  the  keel 
at  the  upper-edge  of  the  rabbit,  and  to  cot 
the  back  of  the  floor-sweep,  the  timbers 
as  far  as  K  may  be  completed  as  tkr  as 
the  keel. 

Now,  as  the  other  timbers  approach  the 
stem  in  the  fore  body,  and  those  towards 
the  stem  post  in  the  after  body  differ  in 
sliapc  materially  from  those  timbers  near 
the  midships,  it  will  be  necessary  to  draw 
in  several  horizontal  or  water  lines  as  they 
are  called  ;  for  supposing  tlie  ship  was  float- 
ing on  an  even  keel,  and  in  an  upright  posi- 
tion, sections  from  side  to  side  would  thus 
be  formed  by  the  water.  Here  also  we 
would  show  that  every  attention  has  been 
|Mud,  and  notice  to  oor  readers  tdftt  vessels, 


in  general,  afe  fomid  in  their  best  saiiin|* 
trim  when  they  incline  abafl  from  one 
to  two  feet,  and  sometimes  more,  partico-  • 
lariy  sharp  constructed  bodies,  and  that  the 
npper  one  being  the  load- water  line,  u  draws 
to  this  inclination,  and  that  the  several 
water  lines  below  it  have  beeir  kept  parallel 
thereto ;  thos  in  the  common  mode  of  repre- 
senting the  water  lines,  in  the  half  breadth 
phm,  their  colrect  shape  at  those  placet 
was  not  accurately  ascertained,  and  as  it 
is  not  necessary  they  should  be  to  drawn, 
horizontal  lines  are  more  preferable,  and 
more  useful ;  therefore  draw  in  the  sheer- 
plan  Ave  horizontal  lines,  above  the  npper 
edge  of  the  keel,  3  feet  8  inches  asunder. 

Now  as  these  lines  are  parallel  to  the 
keel,  they  will  be  shown  by  straight  lines 
parallel  to  each  other  across  the  body  plaii; 
otherwise,  were  they  inclined  lines  in  the 
sheer  phm,  they  would  form  corves  at  their 
heights  in  the  body  plan,  but  in  either  case 
they  form  curves  in  tlie  half  breadth  plan, 
limiting  the  half  breadth  of  the  ship  at  the 
heii^it  of  their  corresponding  lines  in  the 
sheer  plan,  and  these  being  the  lines,  we  are 
now  about  to  represent,  let  their  formation 
forward  and  wft  be  very  nicely  considered,  for 
it  Is  easy  to  conceive  as  they  approach  the 
keel,  and  finish  into  the  stem  and  stem  post, 
or  %*anish  there,  we  may  s^  they  must  taper 
very  suddenly  at  those  places,  yet  let  not 
their  form  partake  of  hollow  concave  in- 
flected curves,  but  as  little  as  possible,  and 
not  at  all  forward,  as  it  has  been  prov* 
ed  a  mistaken  notion  of  giving  velocity. 
Proceed  then,  as  before  directed,  to  set  off 
on  each  corresponding  timber  from  the 
middle  line  of  the  half  bread tii  plan  the  fol- 
lowing half  breadths,  and  first,  for  the  upper 
or  fifth  water  line,  set  off  at  S,  19  feet;  at  O, 
22  feet  7  inches ;  at  K,  23  feet  6  inches ;  at 
F,  23  feet  10  inches ;  at  0, 23  feet  1 1  inches ; 
at  6,  ^3  feet  11  inches.  Observe  between 
6  and  F  the  water  lines  are  kept  parallel,  i 
or  nearly  so,  to  the  main  half  breadth  line : 
set  off  at  12,  23  feet  10^  inches;  at  18,  23 
feet  4  inches ;  at  24,  22  feet  3  inches ;  at  SO, 
19  feet  7  inches ;  and  at  36,  8  feet  5  inches. 
Now  to  end  the  aft  part  correctly,  square 
down,  from  the  nearest  perpendicular,  where 
the  aft  side  of  the  rabbit  tst'  the  post  is  cat 
by  the  fifth  or  upper  water  line.  In  the  sheer 
plan,  down  to  the  middle  line  of  the  half 
breadth  phm, from  whence  square  up  aline, 
on  which  set  op  the  half  thickness  of  the  stem 
post  from  the  body  plan  j.  but  in  order  to 
do  tills,  set  off  the  half  thickness  of  the  stem 
post  from  the  middle  line,  in  tfitr  body  pfayi. 
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tlimMt  offll  iuckei  at  the  beaJ,  nod  con-  IsreetjalSO,  It  reel;  iiidarSe,  1  Toot  5 

tiuue  H  parallel  lo  the  middle  Iidf,  ai  low  inchet.    We  must  here   rciiiaik,  tliat  to 

down  ai  the  deck  Uansom,  whicb  ii  1  feet  complete  tlii)  line  lorwurd  willi  an   arch, 

£  niches  beluw  tlie  upper  side  af  lli«  wing  llie  radius  would  be  too  lone  Tar  practice,  it 

transom ;  from  llieuce  it  ia  to  taper,  witli  a  ninii  therefore  be  GnMbed  by  a  mould  or 

atcaiglit  line,  to  T  Incbea  on  Ibe  upper  lide  thru  batten. 

of  the  keel.    Then  the  half  Iliickneu  of  the         Proceed  lo><e(  off  the  several  hairbrpadtb* 

pml  loay  be  taken  at  each  \tater  line,  in  the  and  endin^ti  of  the  sccoud  water  line.  Set  up 

bod;  plaii,  and  set  np  from  tlie   tniddin  at  S,7  leet  3  inches;  atO,  13  feet  6  inches  ^ 

tine,  ID  tlie  Inlf  breaddi  plan  to  iti  corre-  at  K,  17  feet  ?  indie* ;  at  F,  IS  feet  II 

■ponding  endiD)!,u  aquared down,  from  the  iucliei;  at  ^,  isfeet  S  iucbea;at  6,19  feet 

slieer  plan,  wlieiT  the  water  lines  intersect  SJ  inches;  at  13,  IS  feet  II  inclies-,at  IB,  17 

the  atl'Side  of  the  rabbit  on  the  stem  puM ;  feet  8  inches :  at  14, 14  feet  Z  inches ;  at  30, 

tlicn,  with  ■  radios  of  4  incliei,  sweep  an  6  feel  i  incbes  ;  aad  at  36,  S  inches ;  draw 

arch  within  tlie  batf  tliickncss  of  the  post,  it  as  tlie  ln.<t. 

on  the  half  breadth  plan,  and  tbe  water         Lastly,  for  the  Rrst  or  lower  water  line : 

line  end),  intersecting  tlie  back  of  the  arch,  set  np  at  8, 3  feet  i  atO,sfeetiatK,  itfeet 

and  a  line  squared  out  from  llie  hack  of  the  6inches;atF,  15  feet3iodies;ai  1$,  I6feet 

water  liue  tu  cut  the  balfsidingof  ihcpotl,  I  inches ;  at  6,  16  feet  i  inch;  at  \t,  15  feet 

wtiiild  tbow  Uie  thickness  of  tlie  boltom  Sinehei;  at  IS,  ISfeetOt  inch;  ati4,7  feet; 

plank,  in  that  direction.    Proceed  to  coin-  at  3o,  2  feet  1  inch ;  and  at  36, 4  bchea. 
plete  the  fore  part  of  the  upper  water  line.         Now  all  tlie  water  lines  beiuf:  drawn,  in 

with  a  33  fvel  6  inches  radius,  and  ending  the  half  breadUi  plan,  and  their  delicacy  of 

of  it  similar  ni  the  main  half  breadth  was  i  iliape,  if  we  may  so  term  it,  well  ciamined, 

and,  for  the  centre  of  the  radius,  draw  an  we  may  proceed  to  thuw  wlielher  they  utill 

liurizonial  line  at  II  leetdinehea,  under  tlie  hkewise  make  fair  timben  in  the  body  planj 

middle  line  of  the  half  breadth  plan,  with  thus  transfer  the  several  half  breadths  of  the 

llie  above  radiua  extended  from  tlie  half  water  lines,  aa  taken  at  ^,  and  »et  them  off 

breadlb,  or  spot,  given  at  timber  S  gives  Ihe  from  the  middle  line,  on  their  correi ponding 

centre,  wbvt^  it  cuts  tbe  line  loil  drawn;  water  lincK,  iu  the  fore  body  plan,  which  will 

then  twecp  an  arch  from  S,  to  tlie  rabbit,  be  found  to  answer  wiili  the  sliape  of  ^, 

will  complete  Ibe  opper  water  line.  ulready  drawn  ;  then  proceed  in  llie  same 

Proceed    to   set   off    the    several   lialf  manner  witli  the  other  timbers  before  ®, 

braidtha  and  endings  of  the  fonrtb  water  drawing  curves   through  tlie  seteral  hjlf 

line  a*  belure  ;  set  op  at  S,  16  feetBinclio;  breadths,  and  ending  them  at  the  keel  to 

at  0,71  feet;  at  K,  It  feel  H  inches;  at  K,  the  inside  of  the  lalihit,  but  as  timbers, 

SI  feet  10^  inches ;  at  ^,  IS  teet ;  at  6, 12  comes  upon  the  sti-m  in  llie  sheer  plan,  tha 

teet  lljinchcii  at  IS, 'Jlleet  10  inc]iei;ai  keeling  will  also  come  od  the  stem,  in  the 

18,  tt  feet  S  inches;  at  t4,  fOleet  Hinches;  body  plan,  therefore  its  heiglit  must   be 

at  30, 16  frets  inches;  and  Ml  36,  V  leet  ii  taken  above  tbe  line,  at  the  upper  edge  of 

laches.     To  sweep  the  lore  part  draw  a  the  rabbit,  aa  continued  before  tlie  stem,  to 

line    under  Ihe    middle   line,   in  tbe  half  where  timber  3  iuleniecia  Ibe  fore  side  of 

bresdth  plan,  and  parallel  loit,  at  tl  feet  9  Ibe  rabbit  on  the  stem,  and  transfer  that 

incbet ;  ttien  witli  a  radius  of  47  feet,  from  lieight  to  tlie  fore  body  plan,  to  intersect 

the  half  breadth  at  S,  sweep  in  the  fore  the  half  thickness  of  the  stem  above  the 

part  to  Ihe  rabbit,  aa  the  p^per  on  which  base  line,  or  upper  edge  of  the  rabbit;  in 

tbe  draught  is  drawn  will  not  eatcnd  so  tuidahips  then,  with  a  tmdius  of  4  inchu, 

low  at  ihis ;  iu  this  case  of  sweeping  in  Ihe  sweep  an  aicli  from   that  height  within  the 

fore  part  of  lialf  breadth  lion  au  additional  halfihickneu  of  Ihe  item,  then  a  line  dravm 

ilicci  is  pUced  underneath  for  this  purpose,  through  tlic  several  half  brcadtli*  of  S,  and 

Ending  of  tlie  water  lines  bemg  all  the  ending  over  the  back  of  the  arch,  at  lli« 

same  abaft, refer  lo  Ihe  ending  of  Uic  upper  keeling  timber,  S,  will  be  drawn;  and  to 

walfr  luie.  complete    the   keel,   draw  a  square  line 

Proceed  losel  afflheieverallislfhreadlhs  from  the  back  of  Ihe  timber  to  intersect 

•nd  eniiiii^Df  Ihe  third  water  bur ;  at  8, 1  :f  Ihe  height  of  Ihe  keeling  at  Ihe  half  Ihick- 

feet  4incheaiatO,  lifeetS  inches;  at  K,  ness  of  tlie  stem,  and  the  timlirr  S  will  b« 

fnf;eeiainche:i;alF,flfFei;«t0.;l  fcrt  complete  below  the  breadth.   ThiK,  having 

i  inches ;  at  6,  VI  leet  4^  inclio ;  at  I '.',  II  Ihe  perpendicular  fore  and  aft  appearance 

lett  1  inch  i  at  IS,  10  feel  3  inches ;  at  Hi,  of  the  several  Umbcta  in  the  fore  body,  they 
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t  be  ilrictly  exanuoed,  ami  any     Iliron^h  thew  hc'i^ti,  utd  Ibat  wiU  be  the 


itnlainiru  rradJIy  pointed 
fntlher  ptoof,  iqaare  np  perpendicular  lines 
elui«  forward,  about  V  feet  ainuder  or  leu, 
(Ilie  aame  muy  be  done  cleae  aft  livrealtpr, 
for  the  proof  of  tbr?  Ininieas  of  Uic  water 


(Op-timber  line  in  Uie  tUeer  plan,  llien 
let  off  tlie  several  top-limber  lialf  breadtbs, 
in  the  balf  breadlli  plan,  l>y  tettint!  op  at  S, 
(DIeei4iiiclies;atU,  VI  feet;  at  K.SlfMt 
II  indiis;  atF,  SSfect;  at®,  M  feet  8 


lines  aban),  then  Iramfer  tbo  leveraliialf  inches;  at  6,  ii  feet  Ij  incb -.  at  IS,  n 

brndllis,  as  before,  from  tlie  half  brradlli  feel^atiB,?!  feet  T  mcbc«iatS4,20feet  a 

to  llic  body  plan,  and  if  they  make  hand-  inches ;  at  30,  13  feet  10  inches  ;  at  36,  le 

Knne  curves  in  the  body  plan,  when  draun,  feel ;  and  at  Ihe  after  end,  12  ftel;  and  at 

die  naler  liocs  may  be  said  to  be  construct-  tlie  fore  cod,  or  heak  head,  IT  feet.     Draw 

«tl  witti  exactness.  a  enrve  ttirougli  tliese  several  lialf  breadths. 

Bat  it  may  be  necessary  here  just  lo  andlhotop-tiniberhalf  breadtliwill  berepre- 

describe  to  our  readers  wligE  is  meant  by  sented.    Tmnsfer  the  several  hei|hts  of  Ihe 

the  term  fair,  as  it  often  occurs  in  the  for-  top-tiinbpr  line  from  the  nheer  to  the  boily 

malion  of  the  several  tinesi  which  is,  Ihat  plan,  Bud  It  those  heights  draw  liorizontil 

all  the  lines  should  please  Ihe  eye,  having  lines;  llirn  from  the  balf  breadth  plan  tiani- 

no  inequalrties,  but  produce  a  bcatilif'it  line  fcr  the  several   lop-timber  half  bresdtlii, 

(one  seme  of  Ihe  word  ftir).  and  tliis  is  not  and  ret  them  off  from  the  middle  line  in 

tin  incongruous  term,  for  Hofnrth  calls  a  lie  body   plan  upon   Iheir  corresponding 

curve,  or  seipcniine  line,  the  line  of  beanty,  heighls;   then  wilh  a  mould,  about  three 

of  which  no  nrchi lecture  has  such  a  variety  iuches  cnrte(called  the  top- timber  hollov 

■s  llialofa     *_  ' '        ■ 

Now  complete  Ihe  topudes,  or 


of  Ihe  body  and  sheer  phu,  above  Uie  lower 
lieij;bt  of  breidtb.  Tfans,  set  off  the  upper 
lieifiht  of  breadth,  in  the  slieerptanl;  at  S,  S5 
feet  to  inches;  at  O,  !4  feet  6  inches;  at  K, 
}3  feel  10  inches;  at  P,  !3  feet 5  inches;  at 
®,t5  (eel  4  inches;  at  6. 93  feet  4  inches;  at 
1«,  tS  feet  4)  inches ;  at  IS,  S3  feel  6  inches ; 
*l  H,  -2*  Icet  1  inch;  at 30,  V5  feet;  and  al 
36,  !7  feel  1  inch;  and  al  the  ofW  perpen- 


filled  well  at  the  top-timber  half  b 
and  back  of  tbe  upper  sweep,  at  ^,  draw  t, 
line  to  tbe  top  of  the  side,  and  0  on  the 
niidsliip  timber  will  be  found  from  tbe  keel 
lo  the  gunwale. 

Mike  a  mould  to  0,  from  the  upper 
breadth  upwards,  sDme  length  above  ilie 
pmwale,  by  which  mould  moat  of  Ihe  tim- 
bers in  the  top-side  may  he  drawn,  by  keep- 
ing them  nearly  parallel  to  each  other,  by 
'  :ing  the  mould  as  to  iuleiiect  llie  iip- 


dirular  IS  feet  3  indiei    Then,  by  drawing  per  breadth  sweep,  and  top  liniher  half 

a  curve  throng  those  lieiehu  inttrreclitift  breadth.     But  observe  the  top-timbers  as 

Ihe  lower  height  of  breadth,  forward  and  they  approach  Ihe  beak  head  ia  tlie  fore- 

aft,  the  n|^r  hel^t  of  breadth  line  will  be  body,  ihey  Hair  onl,  or  curve  tbe  reverse 

represented,    llicn  Iranslcr  these  heights  of  the  midship  timbers,  and  considerably  so 

:o  the  body  plan,  and  thereat  in  sliips  with  a  beak-head;  this  not  only 


from  the  il 

draw  hotitonlal  hoes  across  Ihe  body  plan, 
then  sijnaic  up  the  several  limbers  from 
the  lower  to  the  upper  height  of  hreadth, 
■s  between  those  lieights  the  timbeis  are 
straight,  and  of  one  breadth.  Then  with  b 
13  feet  rjdiiis.  called  tlie  length  ef  Itie  up- 
per bre.idtfi  sweep,  dtaw  arches  upwards, 
lioin  Ilie  bteudtli  tqiured  np, 
centre  in  each  nppcr  breadth 
in  tbe  sheer  phin  Ihe  top-timber  line,  for  it 
is  al  this  heiiihl  that  the  topside  ia  limited 
to  ■  certain  breadtli,  called  the  lop-timber 
1>readth.  Set  op  above  the  upper  edge  of 
the  keel,  in  the  slieer  phin,  at  limber  S,  37 
feci  3  inches  ;  al  O,  36  feet  9  inclies  ;  at  K, 
SCfeet  t  inch.al  F,  35  feet  8  inches;  at  0, 
Si  feet  G  Inchea ;  at  6, 35  feet  9  Inches ;  a[  1 1, 
3£feet«  inches;  atlS,  36  feel  It  incliesj  at 
»4,  37  feet  10  inc1ie«;  at  30,  3B  feel  lO 
Inches ;  and  at  3^,  -to  I'eel.     Draw  a  curve 


I  on  tlie  forecastle,  but 
catheads  lo  cull  the  ancliors 
e  bow,  and  thisflairing,  though 
other  >hi]»,  has  a  tendency 


I  keep  off  the  rpray  of  Ihe  sea 
diy  forecaslle. 

Above  the  lop-timber  line  i 

that     and  sometimes  at  tlie  pliink  sliei 

Draw     the  top-side  is  perpendicular,  ci 


this  ship, 
isequenlly 


csiled  the  knuckle,  i 

I,  and  as  many  of  the  fore- 
most tiuibeis  as  partake  of  this  shape,  be- 
fore they  can  be  broken  in  fur  with  the 
others,  are  called  knuckle  limbers. 

Forward  and  all  at  tlie  top-sides  ran 
higher  than  Ihe  rop-Lmber  line,  set  up  their 
greatest  heights  to  prove  tlial  their  breadths 
at  that  place  may  make  a  fiiir  line  in  the 
half  breadth  |>lan.  St- 1  up  from  P  to  for- 
ward, in  the  sheer  pljn,  -i  feet  10  inchet 
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iityove^  and  draw  a  line  para^el  to  the  top-  20  inches  below  tlie  floor  head,  and  paitife^ 
timber  line ;  and  from  12  to  S4,  in  the  after-  thereto ;  then  the  next  or  first  fiittock  rib- 
body,  4  feet  6  inches ;  and  from  24,  quite  bapd  about  midway  betweien  the  floor  and 
ait,  6  feet  6  inches  -,  Uiese  risings  above  the  first  fiittock  heads,  and  so  with  the  others^ 
gunwale,  or  the  midships,  are  called  drifts,  keeping  their  beigiits  forward  and  aft,  the 
Tranfer  those  heights  from  the  sheer  plan  to  inoAt  conTenient  for  supporting  the  heads 
intersect  their  corresponding  timbers  in  the  and  heels  of  the  timbers  before  they  need 
body  plan,  as  they  are  then  limited  by  be  disturbed  by  working  the  planks  outr 
cttrres  parallel  to  the  top-timber  line,  then  Mde. 

tnutsfer  theur  several  half  breadths  to  their        Now  these  are  called  ibt  nbband  lines^ 

corresponding  timbers  in  the  half  breadth  and  only  appear  as  diagonal  lines  m  the 

plan,  and  if  curves  drawn  through  those  body  plan,  but  they  take  their  names  from 

breadths  should  prove  fiiir,  the  top-side  is  the  ribbands,  which  are  pieces  of  oak  or  fir 

rightly  constructed^  if  otherwise,  each  most  timber,  about  6  inches  square,  the  longer 

be  altered  until  they  agree.  the  better ,  but  tliose  close  forward  and  aft 

What  remains  to  be  described  relates  are  called  harpins,  and  are  trimmed  by 
equally  to  both  the  fore  and  after  bodies ;  moulds  and  bevellings  to  the  form  of  the 
for  their  being  thus  far  completed,  we  •  ship  at  those  places.  Ribband  lines  form 
have  an  opportunity  of  shifting  the  seve-  curves  on  a  ship's  bottom  by  the  intersec- 
ral  timbers  to  the  various  lengths  that  com-  tion  of  a  plane  inclined,  or  canted,  as  ship- 
pose  them  firom  the  keel  upwards,  suqfi  as  wrights  term  it,  to  the  plane  of  elevation^ 
the  floors,  fnttocks,  and  top-timbers.  First  and  their  curves  on  the  half  breadth  plan 
the  length  of  the  floors  fo^  a  ship  of  this  are  denominated  by  them  canted,  or  level/ 
oiagnitiide  is  26  feet  long  at  0,  or  midships,  according  as  their  several  half  breadths  are 
and  the  lengths  of  tliose  forward  and  aft  taken  off  from  the  body  plan,  whether  di»> 
may  be  determined  by  a  diagonal  line  thus  gonally,  or  in  a  direction  square  from  the 
drawn  in  the  body  plan ;  set  up  tlie  middle  middle  line,  which  is  a  level,  or  perpendi- 
line  above  the  upper  edge  of  the  keel  14  feet  ciilar  to  the  plan  of  elevation,  and  although 
6  inches,  and  on  the  base-line  14  feet  on  each  they  agree  in  one  and  the  same  line  on  the 
side  the  middle  line,  draw  lines  to  those  ship's  bottom,  they  represent  very  different 
spots,  and  the  length  of  eadi  floor  is  limit-  curves  in  the  half  breadth  plan, 
ed  between  those  lines.  Then  to  deter-  .  Draw  the  ribband  line  at  the  floor  head, 
mine  the  beads  or  lengths  of  the  lower  or  in  the  half  breadth  plan,  by  taking  these 
first  fiittocks,  set  up  the  middle  as  before  several  half  breadths  from  the  middle  line 
22  feet  10  inches,  and'  along  the  base  line  of  the  body  plan,  in  the  direction  of  the ' 
on  each  side  24  feet,  drawing  diagona]  lines  ribband  line ;  thus,  we  shall  find  0, 16  feet  ^ 
as  for  the  floors,  and  the  length  of  the  lower  F,  15  feet  1  inch ;  K,  i:i  feet  11  incites ;  O, 
futtocks  are  limited  from  tlie  side  of  the  10  feet  4  inches;  and  S,  8  feet  6  inches  ;  in 
keel  to  the  diagonal  line  at  their  heads,  the  fore  bod^  \  and  6,  15  feet  9  inches;  12, 
Then  for  lengths  of  the  second  futtocks,  set  15  feet  1  inch ;  18, 14  feet ;  24,  11  feet  7 
up  the  middle  line  28  feet  8  inches,  and  inches;30, 7  feet6inches;and36,  ifootll^ 
up  each  side  line  from  the  base  10  feet,  inches.  Then  set  up  these  several  half 
and  draw  the  diagonals  and  the  lengths  of  tlie  breadths  on  their  corresponding  timbers 
second  fnttocks  as  limited  from  their  jiinc-  Irom  the  middle  line  in  the  half  breadth 
tion  at  the  floor-head  called  the  heel,  to  plan ;  hut  what  their  endings  differ  from 
the  diagonal  last  drawn  or  head.  Then  for  the  water  lines  we  will  next  explain.  Take 
the  lengths  of  the  third  futtocks,  set  up  the  height  where  the  diagonal  line,  or  rib- 
the  middle  line  34  feet  8  inches,  and  up  bund,  cutR  the  half  thickness  of  the  stem  in 
each  side  18  feet  5  inches,  then  diagonals,  the  body  plan,  and  transfer  that  height 
when  drawn  to  these  spots,  will  limit  the  to  intersect  the  fore  side  of  the  rabbit  of  the 
length  of  tiie  third  futtocks  from  its  heel  at  stem  in  the  sheer  plan,  from  whence  square 
the  first  head.  Tlie  fourth  fiittocks,  when  down  the  fore  side  of  the  rabbit  to  the  mid- 
they  can  be  gotten,  are  in  one  length  from  die  line  in  the  half  breadth  plan,  and  then 
the  second  fiittock  head  to  the  top  of  the  square  np  a  line,  then  take  the  half  thick- 
side,  and  the  top-timbers  from  the  third  ness  of  the  stem  from  the  middle  line  in  the 
fnttock  head  to  the  top  of  the  side.  body  plan  in  the  direction  of  the  ribband 

The  heads  of  the  timbers  being  shown  in  line,  and  set  it  up  from  the  middle  line  in 

the  body  plan,  direct  the  stations  for  the  the  half  breadth  phm  on  the  line  last  drawn, 

ribbands  thus;  place  the  floor  ribband  abdnt  then  with  compasses  take  the  breadth  af 
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the  nbbil  in  the  direction  of  Ibe  ribltand     tiau  uoleu  they  ue  moved  to  make  Ihc 


■Tch     aide  afa  port. 

The  cant  timber*  in  the  ifler  body  may 
uiiikl  be  deicribed  in  the  half  breadth  plan, 
in  order  to  whicb  the  caot  of  tlie  l^tliiou- 
piece,  or  nftei'  timber,  must  lirM  he  deter- 
mined, otuerving,  la  in  tbe  fore  body,  to 
let  it  cant  as  neirly  as  prusible  aqoore  IVnin 
tbe  body  at  that  place.  Now  aa  thetviiion- 
piece  cornea  ligauut  the  fure  side  of  the 
trBDionu,  the  win;  ttaatDia<  uimt  be  drawn 
iD  the  half  breadth  plan,  thoa  iirt  olT  Ii'oiti 
the  middle  line  in  the  halt  breailth  plan  at 
the  half  breadth  plan,  timber  36,  16  feet  6  inchea  tfaehalfbreadlh 
all  the  ribband  lioeimay     of  the  wing  tmnaom,  rrom  thence  ic 


line,  in  tbe  body  plan,  and  rweep 
from  the  half  thickneu   of  the  ateui,   in 
the  half  breadth  plan,  and  the   back  of 
llie  arch   will  be  its  ending  rotwnrd ;  the 
ending  abaft  ia  lo  nearly  th"  snnip,  only  lliat 
llie  btighta  are  taken  np  the  linlf  ihirkin-ss 
of  the  poal  in  the  body  plan,  and  lianilVr- 
red  lothc  aft  aide  of  tbe  rabbit  of  the  po»t 
in  the  ihcer  plan;  proceed  as  bifere,  nnn 
draw  a  curve   line   tbrou^U    all  Uie  half 
bieadtlia,  and  interacting  the  back  of  each 
arch,  the  ribband  line  at  tbe  floor  Imd 
be  represented 
Id  the  aame  man 


be  [FprcseDted.  These  liaea  will  alio  proie  a  line  all,  then,  from  the  aheer  plan,  aqaare 

the  fairneu  of  the  bodtea,  bat  hnriionial  down  the  aft-aide  of  the  wing  tranaoni  at 

milrr  linra  ahould  alwaya  have   the  pre-  the  poit  to  the  tnidille  line  in  the   half 

Terence,  ai  they  cnt  the  body  in  a  more  breadth  plan,  and  at  the  aide,  on  to  the  line 

acDte  din'etion,  and  ila  nnfiUmeu  would  laat  levelledoul.thenanarehdi'awn  through 

be  more  readily  discovered,  for  it  ia  possi-  these  two  spots,  wboae  centre  of  radius  is 

ble  to  have  lair  ribband  luies  to  appeannce,  in  the  middle  line,  will  represent  IheaO- 

■nd  the  body  ibelf  remain  unfair.  aide  of  the  winf  transom.    T}ieii  draw  in  a 

Hitherto  tlie  limbera  have  only  beeq  can-  bomanlal  line,  in  the  half  breadth  plan,  from 

eidered  as  perpendicular  to  the  upiirr  aide  a  line  at  the  aide  of  tbe  wing  tranaom  irans- 

of  the  keel,  and  square  from  the  plane  of  ferred  Irom  the  aheer  ID  the  body  plan, 

elevation,  or  sheer  plan,  and  hence  called  which  is  similar  to  a  water  line,  then,  from 

aqoare  limbers.    But  lorward  and  aft  in  theaft-sideof  the  transom,  aet  forward  upon 

Ibe  turn  of  the  body,  they  are  ranted,  that  the  line  lait  drawn,  abont  16  inches,  aod 

is,  they  incline  aft  towarda  the  middle  line  that  is  the  alt-side  of  Ihc  faahiou  piece  at  tliat 

in  llie  fore  body,  and  forward  in  the  after  place;  then  let  tlie  heel  of  it,  setting  off  the 

body  in  the  half  breadth  pkin,  or  form  ob-  lialf  thickness  of  the  dead  wood  aa  before, 

tuae  angles  to  llie  plane  of  elevation)  the  be  aetoff  before  timber  3(),  6  feet  I  iuchet, 

utihty  of  this  is  to  stiai^tcn  the  form  of  a  line  diawn  through   those  tpots   is  the 

the  limbers,  and  reduce  the  bevellings,  both  aft-aide  appearance  of  tlie  cam  lashion  piece ; 

hif^ly  essential  in  the  convenion,     Now  then  set  off  the  caul  of  llie  foremost  cant 

to  delermine  the  aituation  of  Uie  cant  tim-  limber,  whicli   is  9<),   thos,  abaft  sqnare 

bers  in  the  fore  body,  the  foremost  cant  timber  !S,  set  off  z  feel  9  inchea  on  the 

timber,  which  ie  Y,  Aould  be  >a  canled  as  main  breadth  line,  and  it  inches  at  the 

Id  stand  square  with  the  main  breadtli  line  side  of  the   dead  wood,   drawing  a 


as  poatihic,  therefore  it  wilt  1 
beforetimbertJ,!:,  feet  2  inches  on  astiaight 
line,  and  at  the  aide  of  the  deadwood,  which 
is  Q  inches  from,  and  parallel  to,  the  middle 
line  of  llic  lialf  breadth  plan,  4  feet  iCl  tncbcs 
before  S  ;  then  the  after  cant  timber,  which 
is  P,  is  before  O  at  the  maui  breadth,  I 
feel  9  inches,  and  at  the  aide  of  the  dead- 
wood,  f  feet  4  inchea,  draw  alraigfat  lines 
to  those  spots,  andihecant  of  the  foremoit 
cant  timber  V,  and  the  after  one  P,  will  be 

repreaented  on  the  half  bieadth  plan,  the  by  shorteniDg  those  below  the  deck  tr 
utermediate  ones,  which  ate  T,  may  be  which  are  six  in  namber,  by  introducing 
drawn  by  cqnally  dividing  them  at  the  &ahion  pieces  abaft  that  already  described, 
dead-wood,  between  tlioae  alrcndy  diann.  Now,  to  complete  the  sheer  plan,  lellh« 
to  where  tbey  shall  intersect  their  reip«c-  aterii  timber,  or  shape  of  (he  alem  at  Ih4 
live  square  timbers  at  the  main  breadth  aft-side,  be  described  thus,  draw  aft  an  h*i  j 
line,  as  here  they  renuin  at  Ihe  same  sCa-  rizootal  line  at  die  upper  tide  of  the  w 
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will  represent  tlie  foiemoat  cant  tim- 
ber, it ;  then  eqoally  diiide  the  heela  of 
leren  more  on  the  dead  wood  between 
those  already  drawn,  and  likewise  on  the 
main  breadth  line  and  the  joints  of  all  the 
cant  timbers,  will  be  represented  in  the 
half  breadth  plao. 

It  was  observed,  above,  that  the  wing 
transom  was  limited  by  llie  aft-side  of  tte 
fashion  piece,  and  so  are  all    the   other 
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tnnMom  at  the  post,  and  above  it  set  up  wing  transom  in  the  sheer  phw,  and  draw 
4  feet,  and  draw  another  horizontal  ,Kne,  an  horizontal  line ;  tlien  take  7  inches  tlie 
which  will  be  the  height  of  the  lower  conn-  round  aft  of  the  wing  transom,  and  set  it 
ter ;  then  set  up,  from  the  wing  transom,  forward  from  the  aft  side  of  the  wing  tran- 
7  feet  6  inches,  drawinn^  another  horizontal  som  upon  its  upper  side,  and  square  it  down 
line,  whicli  will  be  the  bright  of  the  npper  to  the  line  last  drawn,  and  the  intersection 
counter;  then  set  off  abaft  the  aft-side  of  will  be  tlie  aft-side  of  the  side  stem  timber; 
the  wing  transom  6  feet  10  inches,  and  then  a  curve  drawn  similar  to  that  at  tlie 
square  it  up  the  line  at  tlie  height  of  the  middle  from  the  side  lower  counter  knuckle 
lower  counter,  and  the  intersection  with  to  the  aft-side  last  set  off,  will  represent  the 
the  knuckle  of  the  lower  counter;  then,  lower  counter  at  tlie  side.  But  as  tlie 
from  tlie  said  knuckle,  draw  a  curve  line  straight  line  for  the  upper  part  of  the  side 
about  5  indies  hollow  to  mtersect  tlie  up-  timber  will  not  be  parallel  to  that  at  the 
per-side  of  the  wing  transom  at  the  fore-side  middle,  owing  to  the  stern  narrowing  up- 
of  the  rabbet  on  tlie  stem  post,  and  the.  wards,  its  rake  must  be  determined  as  fol- 
lower counter  will  be  represented  at  the  mid-  low :  upon  any  straight  line  set  off  26  feet 
4]e  line;  then  set  off  abaft  the  aft-side  of  the  8  inches,  ihe  breadth  of  the  stem  at  the 
wing  transom  8  feet  10  inches,  and  square  npper  counter,  and  at  tlie  middle  set  off 
np  a  tine  to  the  height  of  the  upper  conn-  16  indies  the  round  aft,  then  let  an  arch 
ter,  and  their  intersection  will  be  the  knnc-  pass  through  tliis  point  and  the  half  breadths 
kle  of  the  upper  counter;  then  to  the  two  of  the  stem  on  tlie  line;  this  may  be  per- 
knuckles  draw  a  curve  about  t  mches  hoi-  formed  by  a  small  drawing  bow  or  a  mould 
low,  and  tliat  will  represent  the  upper  conn-  swept  with  a  radius  equal  to  that  segment, 
ter.  Both  counters  being  formed  at  the  Now  set  off  12  feet,  tlie  half  breadth  of  the 
middle  line,  the  npper  part  of  the  stem  stem  at  the  top  timber  line  on  each  side  the 
timber  most  be  thus  finished:  set  up,  as  middle  to  intersect  the  ronnd  aft  at  the 
before,  14  feet  7  inches,  the  height  of  the  npper  counter,  and  through  these  intersec- 
top-tiinber  line  aft,  draw  a  horizontal  line)  tions  draw  a  line  parallel  to  the  other,  and 
then  set  off  abaft  the  aft-side  of  the  wing  the  dbtance  from  tlie  line  last  drawn  to 
transom  11  feet,  and  square  it  np  to  the  arch  in  the  middle  ii.  tlie  distance  tliat  the 
top-timber  line,  a  straiglit  line  now  drawn  tide  stern  timber  is  ftom  the  after  timbeni, 
from  the  upper  counter  knuckle,  and  throtigfa  at  the  height  of  the  top-timber  line ;  then  a 
the  mtersection  at  the  top  timber  line,  and  line  dranyi  througli  tliis  spot  to  the  knuckle 
the  stem  timber  at  the  middle  Ime  is  com-  of  the  npper  counter  at  the  side,  completes 
plete.  the  side  counter  timber. 

Then  observe,  as  die  stem  in  its  breadth  Ndw  tlie  fore  and  aft  view  of  tlie  side 

rounds  two  ways,  that  is  both  np  and  aft,  comiter  timber  may  be  drawn  in  the  body 

the  stem  timber  at  the  side  will  alter  firom  plan,  representing  the  half  breadth  of  the 

that  at  the  middle  line,  and  must  be  thus  atero.    Draw  an  horizontal  line  across  tlie 

drawn :  take  tlie  round  top  of  the  upper  after  body  phin,  at  tlie  height  of  the  upper 

counter,  which  is  10  inches,  and  set  it  side  of  the  wing  transom  at  the  middle, 

below  its  knuckle  at  the  middle  timber  in  thereon  set  off  tlie  lialf  breadth  of  tlie  wing 

tiiesheer  plan,  and  draw  an  horizontal  line;  transom  from  the  half  breadth  plan,  and 

then  take  the  round  aft,  which  is  16  inches  there  sqnare  down  a  line,  and  on  that  line 

(on  a  level),  and  aet  it  forward  from  the  set  down  5  inches,  or  what  is  the  same 

lOinckle  of  the  middle  timber,  and  square  thing,  transfer  the  height  of  the  wing  tran- 

it  down  to  the  line  last  driiwn,  and  where  it  torn  at  the  side  from  the  slieer  plan ;  then 

iBtersects  will  be  the  knuckle  of  the  up-  sweep^anarch  to  cut  the  upper  side  of  tlie 

per  counter  at  thC'Side.    In  tlie  same  man-  wing  transom  at  the  side  and  middle,  tlie 

ner  set  down  8  inches  for  tlie  ronnd  np,  and  centre  of  the  radius  bemg  found   in    tlie 

forward  1.3  inches  for  the  ronod  aft,  and  middle  line  of  the  body  pUin ;  then  draw  a 

that  will  be  tlie  knuckle  of  the  lower  couo-  horizontal  line,  as  before,  at  the  height  of 

ter  at  the  side ;  then  a  carve  being  drawn  each  knuckle  transferred  from    tlie   side 

aimifaur  to  that  at  the  middle  timber  from  timber  in  the  sheer  to  Ihe  body  plan  ;  tlien 

one  knuckle  to  the  other,  will  form  the  np-  transfer  tlie  heights  of  the  knuckles  of  tlie 

per  cooatBr  at  the  side ;  then  to  finish  the  middle  stern  timber  from  the  slieer,  up  the 

lower  counter  at  the  side,  set  down  6  inches  middle  line  of  the  body  plan ;  then  to  oh- 

tht  roand  np,  below  the  upper  side  of  tht  tain  the  half  breadth  at  each  knuckle,  the 
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boriioDUU  lines  should  be  ran  from  their  of  the  stern  at  thoM  places,  and  it  is  com* 

beigfats  in  the  body,  to  the  half  breadth  plete. 

phm  and  their  knuckles,   squared  down  Now  there*  onlj  remains  to  complete  the 
thereon  from  the  sheer  plan,  and  at  those  sheer  plariy  and  the  constraction  of  tbb 
places  tlieir  half  breadth  transferred  to  the  sheer  draught  or  principal  design  will  be 
body  pfam.    Thus  we  should  find  the  half  completed  ;  and  first  set  up  the  heights  and 
breadth   at   the   lower   counter  knuckle  lengths  of  all  the  decks  thus,  above  the 
14  (ett  JS  incliesv  and  at  tlie  upper  counter  upper  side  of  the  gun  deck  already  drawn, 
knuckle  13  feet  5  inches ;  then  set  off  these  set  up  7  feet  1  inch  all  forward  ait,  and 
half  breadths  on  tlieir  corresponding  liori-  draw  a  curve  parallel  thereto,  which  wiU«  , 
lontals  from  the  middle  line  in  the  body  represent  the  under  side  of  the  upper  deck, 
plan,  and  by  sweeping  arches  i|s  at  the  and  anoUier  curve,  drawn  3  inches  above, 
wing  transom,  from  the  heights  at  the  side  and  parallel  thereto,  will  represent  the  up* 
and  middle  line,   the  round  up  of  each  per  side  of  the  upper  deck ;  then  above  the 
counter  would  be  represented  ;  then  draw  upper  side  of  the  upper  deck  set  op  6  feet 
an  horizontal  line  in  the  body  plan,  at  the  7  inches  at  timber  F,  and  forward  to  the 
height  where  the  top  timber  line  cuts  the'  beak  head ;  tlieii    draw   a  curve  tlirongb 
aide  steru  timlier  in  the  sheer  plan,  and  on  these  heights,  pariiUel  to  the  upper  decks, 
it  set  off  the  half  breadtli  of  the  top  timber  and  that  will  be  the  under  side  of  the  fore- 
line,  which  is  ;1^  feet,  as  taken  from  the  castle ;  tlien  draw  another  curve  3  inches 
half  breadth  plan.    Draw  another  horizon*  parallel  above  it,  and  tliat  will  be  the  upper    ' 
tal  line  in  the  body  plan,  at  the  height  of  side.    Again,  set  up  at  timber  6,  above  the 
the  top  side,  and  on  it  set  off  11  feet,  its  upper   side   of   the   upper   deck,  6  feet 
half  breadth ;   then  draw  a  straight  line  7  inches,  and  at  the  middle  stem  tunber, 
from  the  knuckle  at  the  upper  counter  and  6  feet  9  inches,  and  above  those  heights 
the  two  half  breadths  above  it,  and  the  up-  5  inches,  drawing  curves  as  before,  the 
per  part  of  the  timber  will  be  formed,  and  quarter  deck  will  be  represented.    Set  up, 
from  thence  to  the  lower  counter  the  same  at  timber  24,  above  the  upper  side  of  the 
hue  may  be  continued,  only  having  it  to  quarter  deck,  6  feet  5  inches,  and  at  the 
curve  between  the  knuckles;  then  to  com-  midship  stern  timber  6  feet  7  inches,  and 
plele  this  timber  between  the  knuckle  at  above  those  heights  t{  inches,  and  the  round 
the  lower  counter  and  wing  transom,  three  house  deck  will  be  represented  as  well  aa 
or  more  horizontal  liues  should  be  equally  the  before  mentioned  at  the  middle  line, 
spaced  and  drawn  across  the.  body  plan,  The  ports  next  claim  our  attention,  but 
then  several  half  breadths  taken  and  set  off  before  they  can  be  drawn,  the  decks  at  the 
the  half  breadth^  plan,  and  corves  drawn  side  must  be  represented,  and  to  do  thia 
through  tliem ;  then  when  tliese  horizontal  correctly,  the  round  up  of  the  beam  in  mid- 
Imes  intersect  the  side  stem  timber  in  tlie  ships,  or  the  longest,  must  be  represented 
sheer  plan,  they  must  be  squared  down  to  by  the  segment  of  a  drcle,  as  was  lately 
theur  corresponding  lines   drawn    in    tJie  observed  for  the  ronud  aft  of  tlie  stem, 
half  breadth  plan,  and  their  several  half  Transfer  the  height  of  gun  deck  at  0  ui 
breadths  there  taken  and  set  off  on  their  the  sheer,  to  the  body  plan,  and  then  take 
corresponding  hues  m  the  body  plan ;  then  the  half  breadth  of  tlie  midship  timber 
a  curve  passing  through  tliose  spots  from  and  set  it  off  twice  on  some  straiglit  line, 
the  knuckle  of  the  lower  counter  to  tlie  and  in  the  middle  set-up  6  inches,  the 
wing  transom  at  the  side,  completes  the  roundup  of  the  gun  deck,  at  that  place, 
aide  timber  in  the  body  phm.  drawing  an  arch  as  before. 

Now  to  complete  tlie  lialf  breadth  plan  Then  for  the  round  of  the  deck,  or  the 

md  the  main  half  breadth  and  top-timber  deck  at  the  side  in  the  sheer  phm,  set  dowa 

line  abafr,   thus,  sqimre  down  to  the  half  below  the  under  side  of  the  middle;  as  at- 

breadth  plan  where  the  height  of  breadth,  ready  drawn  at  0,  6  inches ;  and  for  tlie 

the  top-timber  line,  cuts  the  side  stem  tim-  ottier  timbers  observe  the  following  metliod : 

her  in  the  sheer  plan,  and  from  thence  transfer  the  height  of  the  under  side  of  the 

transfer  its  height  to  the  stem  timber  in  the  deck  from  the  sheer,  to  its  corresponding 

body  plan,  and  there  take  its  half  breadth  timber  in  the  body  plan,  taking  then  iU  half 

and  set  off  from  the  middle  line  of  the  half  breadtli  and  apply  it  from  each  side  the 

breadth  plan  upon  the  line  last  squared,  middle  to  imersect  the  arch  for  the  roond- 

down  which  is  ita  ending  at  the  outside;  np  of  tlie  beam  at  0,  drawing  parallel  boea 

fiom  thMee  sweep  a  curve  to  the  nrand  aft  toeachintenection,  then  the  distance  takoQ 

I  t 
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in  the  middle,  from  tl^e  Unei  at  the  several  ble,  and  that  they  come  as  near  oo  the 
breadths,  being  set  down  on  thehr  corres-  broadest  part  of  tlie  ship  as  the  foregoing 
ponding  timbers,  from  the  under  side  of  the  eirenmstanoes  will  admit ;  therefore  for  the 
gon  deck  in  tlie  sheer  plan,  and  a  ctirfe  height  of  the  lower  edge,  set  np  above  the 
there  drawn  to  pass  through  these  several  upper  edge  of  the  keel,  at  the  fore-side  of 
spots,  will  represent  the  hang,  or  sheer  of  the  rabbit  at  the  stem,  it  feet  7  inches  ;  at 
the  gon-deck  at  the  side,  and  thus  may  the  8,  fl  leet  S  inches ;  at  O,  30  feet  4  inches; 
round-op  of  each  deck,  at  the  side,  be  at  K,  19  feet  9  inches;  at  F,  19  feet;  at 
shown  in  the  sheer  plan,  according  to  iU  0, 18  feet  B  inches ;  at  6, 18  feet  Sj  ioches ; 
round-up  at  the  broadest  pbice,  at  12,  18  feet  10  mches;  at  18,  19  feet  5 

Now  for  tlie  under  side  of  the  gun  deck  inches  ^  at  t4,  20  feet  4  inches;  at  50,  21 
ports,  draw  a  curr^  line,  2  feet  8  inches  feet  10  inches;  and  at  36, 23  feet  11  inches. 
above  the  gun  deck  line,  at  the  side,  in  the  Then  a  curve  drawn  thrdngh  these  heights 
sheer  plan ;  and  another  paraHel  line,  drawn  will  be  the  lower  edge  of  the  wale,  and  an- 
2  feet  8  inches  above  the  lower  side,  will  other  curve  drawn  4  feet  4  inches,  parallel 
show  the  upper  side  of  the  gun  deck  portsi  above  it,  will  be  the  upper  edge  of  the 
Then  for  the  fore  side  of  the  foremost  port,  wale ;  but  observe  the  lower  edge  of  the 
set  off  9  feet  5  inches  before  timber  S,  and  wale  close  aft,  curves  up  very  quick,  owing 
for  its  aft-«ide  6  feet  5  inches.  Then  for  to  the  sudden  turn  of  the  body  at  that 
the  fora-side  of  all  the  ports  abaft .  the  fore    place.  ^^ 

one,  set  off  4  feet  5^  mches  before  .the  The  heights  and  breadths  of  the  channel 
joint  of  every  other  frame  beginnhig  at  wales  may  be  next  drawn ;  and  as  it  may 
frame  32 ;  then  3  feet  5  huches  set  off  abaft  be  readily  seen  from  their  situation  they 
eachof  their  fore  sides  will  give  the  aft  side;  are  nutended  to  strengthen  the  topside, 
then  s<piare  up  their  sides  between  the  they  therefore  must  be  placed  as  nearly  as 
lines  drawn  for  their  lower  and  upper  sides  possible  between  the  lower  and  upper  deck 
and  all  the  15  ports  for  the  gun  deck  will  ports,  and  their  lower  edge,  along  the  mid- 
be  represented.  ships,  should  be  placed  so  low  as  only  to  pre- 

Then  draw  the  upper  deck,  at  the  side,  irent  theft*  being  cut  by  the  upper  stops  of 
as  directed  for  the  gun  deck ;  and  for  the  the  gun  deck  portSy  to  prevent  the  upper  edge 
opper-deck  ports  two  curves,  parallel  above  being  wounded  by  the  upper  deck  ports, 
the  deck  at  the  side,  the  kiwer  ope  2  feet  afeie  and  abaft,  therefore  for  the  height 
2  inches,  and  the  upper  line  2  feet  8  inches  of  the  lower  edge,  set  np  above  the  upper 
above  that ;  then  set  off,  before  timber  S,  edge  of  the  keeC  at  the  fore  side  of  die  rab- 
4  feet  4  inches  for  tlie  fore-side  of  the  fore**  bit  on  the  stem,  30  feet;  at  S,  29  feet;  at 
most  port,  and  3  feet  abaft  it  for  the  aft-  O,  28 feet  5 hiches ;  atK,27feet  11  inches; 
sid^,  then  continue  to  set  off  3  feet,  exactly  at  F,  27  feet  6  huches ;  at  0  27  feet  3 
midway,  between  each  gun  deck  port,  and  inches;  at  d,  27  feet  6  inches;  at  12,  28 
one  abaft  the  after  gun  deck  port,  and  foet;  at  18, 28 feet  8 inches ;  at24,29feet 
square  up  theur  sides,  and  15  ports  will  be  8  hiches;  at  30,  30  feet  7  mches;  and  at 
represented  for  the  upper  deck.  S6y  32  feet    Then  a  curve  drawn  through 

In  the  same  manner  must  the  quarter-  these  heights  will  be  the  lower  edge  of  the 
deck  and  forecastle  ports,  and  even  those  channel  wale,  and  another  curve  drawn  S 
on  the  round-house,  if  any  be  drawn,  keep-  feet,  parallel  above  it,  will  be  the  upper 
ng  them  at  equal  distances,  as  near  as  pos-  edge,  thus  the  channel  wale  will  be  repre^ 
•ibie,  as  their  situations  must  depend  on    sented. 

keeping  them  clear  of  the  shrouds.  The  Now  to  compljste  the  top  side,  the  several 
quarter  deck  ports  on  each  side  are  7  m  rails,  drifts,  5rc.  remam  to  be  desciibed. 
number,  the  lower  side  23  hiches  above  Therefore  set  forward,  from  the  aft  side  of 
the  deck,  at  the  side  2  feet  7  mches  deep,  the  middle  stem  tunber,  51  feet,  the  length  of 
and  2  feet  10  inches  fore  and  aft,  and  the  the  round-house,  and  this  should  be  no  longer 
tame  on  the  forecastle,  only  3  in  number.  thlm  may  be  just  sniBcient  for  the  neces- 
Now  the  wales  may  be  drawn  in  the  sary  accommodations,  as  the  shorter  the 
sheer  plan,  and  as  the  strength  of  the  shq>  round-house  the  lower  the  top  side  may  be 
depends  much  on  their  situation,  great  care  kept  abaft ;  and  Hkewise  the  stem,  as  a 
should  be  taken  in  not  phusing  them  so  high  low  snog  stem  always  appears  handsome, 
as  to  be  cut  by  the  gun  deck  ports,  and  yet  and  is  best,  as  a  proof  of  this,  and  the  objec- 
■o  placed  as  to  take  as  many  of  the  bolts  as  tion  of  lofty  quarters  abaft,  several  ships  ui 
through  the  gun  deck  kneee  as  pain,    ike  navy  have  their  ronnd-hovaea  taken 
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•way,  and  the  top  sides  cot  down.    Set  ap  to  the  aft  part  of  the  forecastle,  aii<<  ".^ther 

above  the  top  timber  line  6  feet  6  inches,  line  i\  inches  above,  and  p»»  ^ilel  to  the 

and  draw  a  curve  at  that  height,  parallel  to  last,  and  the  forecastle  plan^.  sheer  will  be 

the  top  timber  line,  from  aft  to  the  fore  represented ;  observe  the  after  part  of  the 

tod  of  the  ronnd-hoiise;  then  draw  another  forecastle  is  4  feet  8  inches  abaft  timber  F, 

Kae,  f\  inches,  parallel  above  it,  and  that  and  the  fore  side  of  tlie  beak  bead  \o  feet 

will  represent  the  plank  sheer  as  far  as  the  3  inches  before  timber  S ;  then  draw  the 

iband-house.  under  side  of  the  drift  rail  22  inches  above, 

Then  in  order  to  lower  the  top  side,  in  •  md  parallel  to  the  tQp-tiraber  line,  and  a 

handsome  manner,  as  it  approaches  the  line  4^  inches  above  it  will  complete  the 

waist,  or  lowest  part,  have  a  fall  or  trance  drift  rail,  and  the  drift  is  to  be  finished  like 

at  the  fore  end  of  the  ronnd-honse,  tamed  ^  drift  at  the  fore  part  of  the  quarter  deck, 

off,  with  an  inverted  scroll,  upon  the  plank  Thtu  the  ports,  3  iii  number,  2  feet  10  inches 

sheer  of  the  quarter  deck,  the  underside  of  fore  and  af^  are  represented  by  timt>er 

which  is  4  feet  6  inches  above  the  top-tim-  heads,  as  their  situations  must  be  governed 

ber  line,  and  parallel  to  it,  to  3  feet  6  inches  by  the  fore  shrouds ;  the  height  of  the  tim- 

before  timber  12^  draw  another  curve,  pa*  ber  heads  are  i2  inches  above  the  plank 

lallel  2^  inches,  above  the  under  side,  and  sheer,  one  timber  head  being  left  to  form 

the  plank  »heer  thus  far  will  be  represent-  the  side  of  each  port,  and  one  between, 

cd,  and  house  the  ports  at  the  fore  part  of  and  three  or  four  before  the  foremast,  will 

the  quarter  deck.    Hien  near  the  gang*  be  quite  sufficient,  and  there  may  be  two 

way  let  there  be  another  fall  or  break  at  nmiUr  timber  heads  left  up  abreast  the 

tiie  fore  part  of  the  quarter  deck,  its  ex-  main  nnast. 

tent  11  feet  6  inches  before  timber  12 ;  then  The  sheer  rail  is  represented  by  the  top 
aet  up  3  feet  6  inches  above  the  top  timber  timber  line,  and  a  curve  drawn  to  5  inches 
line,  and  draw  a  line  parallel  thereto,  6  feet  parallel  above  it,  and  the  vraist  rail  by 
9  inches  aft,  and  another  line  ^  inches  pa-  curves  5^  inches  asunder,  drawn  parallel  be- 
rallel  above  it,  and  the  phmk  sheer  will  be  low  the  sheer  rail,  at  22  hiches  in  the  clear, 
completed  from  aft.  Then  set  up  2  feet  11  The  rails  and  drifts  being  merely  omamen* 
inches  above  the  top-timber  Une,  and  draw  tal,  they  are  often  dispensed  with  In  the 
a  cnrve,  parallel  thereto,  to  the  first  break  navy,  as  the  sides  of  the  ship  were  found  to 
before  timber  12,  and  that  will  be  the  under  decay  very  fast  under  them.  Some  have 
tide  of  the  drift  rail,  and  draw  another  Une,  them  painted  only  along  tlie  sides,  but  mer- 
parallel  to  4^  inches  above  that,  and  it  will  chant  ships,  in  general,  have  them  wrought 
complete  the  drift  rail  thus  far ;  then  con-  solid  ih  the  plank  of  the  top  side, 
tinae  the  drift  rail  as  &r  as  the  main  drift,  The  channels  may  next  be  situated  as  the 
by  keeping  its  underside  2  feet  above,  and  shrouds  leading  to  them  were  lately  men- 
parallel  to  the  top- timber  line ;  now  finish  tinned,  witli  regard  to  spacing  the  quarter 
the  main  drift  at  the  fore  part  of  the  quar-  deck  and  forecastle  ports  ^  and  first,  the 
ter  deck  with  a  scroll,  and  the  plank  dieer  centres  and  rake  of  the  masts  most  be 
'  above  it  with  an  inverted  scroll ;  then  com-  drawn  in  tlie  sheer  plan.  The  centre  of  the 
plete  the  drift  rail  and  plank  sheer  at  the  fore  mast  is  22  feet  abaft  the  aft  side  of  the 
next  break,  with  a  quarter  round.  stem  on  the  gun  deck  and  rakes,  or  inclines 

Then  above  the  round-house,  at  the  side,  aft,  from  a  perpendicular,  with  the  upper 

set  up  4  feet  1  inch,  and  draw  a  curve  pa-  side  of  the  keel  |  of  an  inch,  in  every  yard 

rallel  thereto,  which  will  be  the  under  side  of  its  length  from  the  centre  given.    The 

•f  the  rough  tree  rail,  and  a  line  drawn  4§  centre  of  the  main  mast  is  102  feet  abaft 

inches  above,  will  show  the  thickness,  or  the  aft  side  of  the  stem,  on  the  gun  deck 

upper  side,  under  which  four  ports,  on  each  and  rakes  j  of  an  inch  in  every  yard  of  its 

Bde,  about  6  feet  4  inches  asunder,  and  3  length.    And  the  centre  of  the  mizen  mast 

feet  4  inches  fore  and  aft,  may  be  drawn,  is  27  feet  before  the  fore  side  of  the  rabbit 

observing  they  are   clear  of  the   miten  of  the  stem  post,  on  the  gun  deck  and 

shrouds,  and  the  after  port  dear  of  the  rakes  aft  j  of  an  inch  in  every  yard  of  its 

npper  finishing  of  the  quarter  gallery.  length.    Now  let  the  upper  edges  of  all  the 

Now  that  the  top  side  of  the  ship,  forw  channels  be  kept  well  with  the  upper  edge 

ward,  should  bear  a  resemblance  to  the  after  of  the  sheer  rail,  but  in  some  ships  the 

part,  and  in  order  to  give  security  to  the  miien  channel  is  kept  higher  than  the 

fbrecastle,  set  up  above  the  top  timber  line,  others,  the  better  to  station  the  quarter 

1  fi^et  10  iBcbes,  and  diaw  a  curve,  parallel  deck  ports, 

thereto,  from  the  fore  side  of  the  beakhead  Hie  teogth  of  tiie  fbre  diaoael  Is  36  feet 
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1  (on  rixl  fixed  r>  feet  i  between  the  quutU'-d«ck  pons,  "^*t  ■'"A 

inclici  before  ttie  centre  of  the  fofe  iiiast  ■(  the  miieD-mut ;  and  the  otlier  three,  and 

thnr  place.    The  lenglb  of  the  maio  cliannel  miicD-topniut  bickita;  dcad-eje,  is  it>- 

'»  39  Teet  4  iochei,  and  il>  fore  end  S  inchea  tioned  between  tbe  two  oeil  partt,  6\iag 

beforr  Uih  centre  of  the  main  mait.    The  tlie  centre  of  the  fnremoat  dead  eye  about 

leni;th  of  tlie  miiea  channel  u  16  feet  6  4  inchea  abaft  the  centre  of  the  miwnniast, 

inches,  and  iti  fore  end  1  inch  before  the  raking  tliera  as  before  described, 

centre  of  the  miicn  matt.   Tlie  outer  edges  Tlie  keelson  being  lately  menlti)ned,  and 

•f  llie  fore  and  main  channels  la  4^  inches  not  drawn  before,  let  il  be  represented  in 

thick,  and  outer  edge  of  miien  channel  3^  the  sheer  plan  thus  ;  first,  draw  iu  the  cnl- 

inches  thick ;   which  lLickneise«  may  be  tiii);-down  tine,  wbicli  is  a  curve  thai  limiia 

drawn  parallel  their  whole  length  liclow  the  the  hei|;bt  ofevery  Boor  timber,  in  tlie  mid- 

Bpper  side.    Ttie  dead-eyei,  that  is,  their  die  and  the  npper  part  of  ihe  dead  or  rising 

diameien,  which  arc  16  inches  the  main  wood,  fi>rwnr(l  and  abaft,  and  the  onder- 

and  fnre,  and  11  inches  the  mizen,  may  next  side  of  (lie  keetaon.     Set  np  at  timber  S,  4 

be  drawn,  obKrving  to  place  their  centres  fret  6  inches;  at  O,  t  feet  li  inches;  at  K, 

that  ilie  nke  of  the  chains  may  be  cka/  of  g  feet «  inches ;  at  F,  «  feet  J  inch ;  at  ®,  S 

the  upper  derk  ports,  both  chams  and  pre-  feet; at  6,  3  feet  {inch; at  11, > feel  J  inch  ; 

*enler  plates  to  rake  in  the  directiun  of  at  IS,  f  f^t 3  inches ;  at  »4,  3  feet  3  inches  i 

Iheir  shrouds,  which  is  best  done  in  tbe  I'ol-  and  at  30,  6  (eet.     Draw  a  corvR  through 

lowin;:  manner  i  continue  npwards,  IhriHiRh  ihese  spots,  aud  another  at  IS  inches,  pa- 

tbr  cenire,  the  nke  of  the  ma*!  to  the  rallel  above  it,  and  the  keelson  will  be  t^s 

nppcr  side  of  Uie  Iressle  dees,  which  for  far  shown;  but  u  the  fore  part  srarphs  io- 

Ihe  fore  mast  u  87  feel  above  tbe  keelson  ;  to  the  stemson,  that  must  likewise  be  re- 

tlien  dnw  a  line  about  2  inches  more  llian  presented  ;  and  tirEt,   by  drawing:  a  curve 


half  their  diameter  above,  and  piirallel  to 
(he  tippet  side  of  the  fore  channel ;  tlien  on 
this  hne  fix  the  centre  of  the  fore  dead  eye 
10  inches  abaft  the  centre  of  the  fore  masi, 
and  the  centra  of  the  second  dead  eye  :i  feet 
9inche*abal)  the  foremoM  one's  centre,and 
IheeeuEre  of  the  third,  fourth,  and  fifth, S  fe 
I  incbes  asunder;  then  fines drai 
their  centres,  and  crossing  the 
up  the  mast,  gives  the  proper  rake  of  each 
dead-eye,  chains,  and  preventer  pble ;  and 
allfaongh  there  are  eleven  dcad'Cyes  in  the 
fore  channel,  Iheir  rakes  and  centres  mii»[ 
be  KOverned  by  the  porls.    The  same  rule 
must  be  observed  in  rakme  thi 


parallel,  abaft  the  aft  side  of  the 
stem,  from  the  head  lo  liiiiber  O,  we  show 
tlic  aptOD  or  inner  stem;  then  another  curve, 
drawn  abaft  the  apron.  III  inches,  at  the  un- 
der side  of  the  upper  deck,  and  to  break  in 
fiiir  with  the  upper  tide  of  llie  keelson,  will 
represent  the  stemson.    The  after  end  of 

itraiglit     the  keelson  scarplu  into  tbe  knee,  against 

(.•III  set     the  Ibreside  of  the  transoms. 

We  may  now  proceed  to  draw  in  tliat  or- 
namental and  useful  part  of  the  ship,  called 
Ihe  bead  j  and  here  beauty  and  lightness 
should  be  niDSl  considered.  Draw  in  the 
under  side  of  the  bowiprtt,  a*  that  confines 
the  height  ol'   '      ' 


for  rhe  top  mnst,  backslay,  Are.  adding  the     upper  side  of  the  upper  deck,  at  tbe  aft  li 
height  of  the  top  mail  lo  the  lower  pail  of     of  the  stem,  Sfeel  11  inches  ^  and  then  draw 


the  head. 

la  Ilie  main  channel  are  13  dead-eyes, 
the  centre  of  the  foremut  deid  eye  lo  he 
filed  at  If  indies  abaft  tlie  reiitre  of  the 
main-nwst,  aqd  the  eenlrra  of  the  remain- 
ing Head  rye*  may  M  stationed  four  be- 
tween earh  prfit,  raking  them  by  the  same 
process  of  Ihose  in  the  fare-channel. 


perpendicular,  at  16  feet  B  inches  before 
the  fore  Kide  of  the  stem,  at  tlie  upper 
part,  which  will  Uniit  the  fore  tide  of  the 
filture ;  sel  up  thereon,  above  tbe  upper 
aide  of  the  keel,  49  feet  3  inches ;  then  draw 
a  atraight  line  through  these  two  heights, 
and  it  will  represent  the  tinder  tide  of  the 
wipril ;  and  another  line  drawn  paraliet 


Here  Ilie  mHin-lop-maat,  anil  top-zallant  aliove  il,  at  3  litel  dislance  u 

tiaeksUy  dead-eyes,  had  muoh  het(er  he  will  slinw  tbe  diameter  or  upper  tide  of  tlw 

fixed  on  a  alool.  kepi  the  height  of  the  bowsprit.    Now  draw  tlu:  kniglttheads,  and 

drdt-sail  abate,  as  Ihry  will  not  only  dear  lei  thcni  he  Hifliciently  in  height  at  to  ad- 

lUe  purl!  belter,  bnt  save  a  greil  and  on-  mit  a  ihnck  over  the  twwspril,  so  as  to  se- 

neceiMry  cootaniptioii,  in  lenglheuing  Ihe  cure  ii  firm  in  iii  bed  ou  Ihe  stem :  to  do 

main-ebnoiel.  iliis,  we  must  first  draw  half  the  diameter 

Lastly,  the  miien-channel,  having  7  dead-  nf  the  bowsprit,  parallel  lo  tbe  middle  lina 

■yes,  Ibe  fiiiir  liitenioit  ones  ai*  stationed  of  the  half  tireadltapbD,  and  thereon  sqiiara 
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r*  £Ie  of  (he  nbbil  of  the  lUat, 
■1  lite  nndenidc  of  thr  bowipnt,  in  (he 
linn  pinn.  and  Itiere  dr.m  ■  icctioD  of  the 
knieJithrad,  about  two  inches  witliio  the 
bovnprit,  as  ihe;  mail  pat  be  cul  aqy  mare 
bf  t!i«  bompnt^  then  lij  Bqnvring  up  the 
fore  iidii  and  ihe  afi  siile  of  the  lectiDn, 
from  the  half  breadlli  plan,  la  and  above 
the  stem  id  the  theet  plan  ;  aud,  drawinj; 
linei  parallel  lo  llie  fore  tide  of  Ihe  rabliit, 
*  f«Et  4  inrhea  aboTc  tlie  head  of  Uie  ateni, 
and  llie  ttarboard  knighthead  wUl  be  repre- 

Tbe  limiti  of  Ihe  beak  head  ahoiild  next 
be  dravD  thui:  in  liie  aheer  phin  drau>  a 
perpcndirqlar,  G  feet  ahatl  the  Bt>  iide  uf 
the  Mem,  at  tlie  upper  parr,  and  thnkwill 
be  the  fore  aide  of  the  beak  head  ;  >et  op 
above  the  upper  aide  of  ihe  upper  lieck  SO 
iochea,  and  draw  a  boriionlal  line  from  Ihe 
foreiide  of  the  back  head  lo  the  item. 

The  cbreka  beitig  Ihe  baeia  of  Ihe  head, 
ibeir  aitualion  demand*  peculiar  ears,  eipe- 
cialljr  aa  Ihe  hawie  boles  come  between 
them  -,  therefore,  befoie  we  can  determine 
(heulualioD  of  the  lower  cheek,  the  liawae- 
bolea  mtiil  be  drawD  in  Ihe  lialf  bread  lb 
plan,  and  aqnared  up  lo  llie  (beer  plan ;  Ihcn 
Kt  lip,  for  their  under  aides,  t  feet  3  inchea 
above  Uh!  upper  tide  of  ihe  upper  deck, 
and  3  feet  S  iDChei  for  Ibeir  iipperiideej 
then  the  outsidea  of  tbe  InwM  liolei  nu; 
be  drawn  in  tlie  sheer  plan,  and  we  sliall 
■ee  tlul  the  ciieeka,  as  here  to  be  drawn, 
are  ligbtly  ailuated:  tbw,  foi  Uie  under- 
•ide  of  the  lower  cbeek,  aet  up  from  tlic 
upper  edge  of  Ihe  keel,  iit  the  afaeer- 
pUu,  i5  I'eet,  on  Ibe  fore  aide  of  the  rabbit, 
on  Ihe  iieiB,  and  from  thence  draw  an  airy 
curve,  rising,  to  break  in  fair  with  tbe  per- 
pendicular, ai  Ihe  fore  side  of  tbe  figure, 
near  lo  tbe  head  or  upper  part ;  and  Ihia 
cnr«e  will  lepreaenl  the  fore  side  or  gel  of 
Ihe  figure.  Abaft  Ihe  item,  tlie  cheek  may 
be  drawn  lo  Ibe  tlieerof  the  wale,  to  4  feel 
4  iache#,  iti  Kller  end.  Tbe  apper  side  of 
the  upper  cheek  may  he  exactly  in  tbe 
middle,  between  the  lower  aide  of  Ihe  low- 
er cbeek,  and  (be  nppri  tide  of  tbe  main  rail, 
Ibe  upper  aide  of  which  ia  kept  on  a  level 
with  (he  beak  bead  at  tbe  ilem ;  iben  ael 
down  on  the  iteni,  below  the  upper  aide  of 
(he  upper  cheek,  11  incliea,  ita  aiding  or 
looer  ed|e.  Tlien  draw  a  parallel  line,  4 
fret  4  incbe*  abaR  the  pHrpesdienlar  Uoe, 
at  ihe  fore  lidcol'  llie  fi^are.  Hut  will  give 
the  booudary  of  the  hair  bracket,  except 
Ihe  acroll,  and  likewiK  (he  afl-aide  of  Ibe 
Gfun;  Ifae  icroU  which  fioiifaw  Ibe  upper 


part  ufthe  bair  bracket,  il 
fuUy  tun*  (I  Oief  into  tbe  lower  part  of  It 
neck,  or  between  Ihe  tboulders  of  the  A-  j 
Kure.    Square  np  n  line  frooi  Ihe  after  mlli' 
of  Ihe  lower  cheek,   lo   the  upper 
and  (hen  draw  another  curve  hnetroi 
under  aide  of  Ibe  upper  cheek  at  tlie 
the  afler  part  kept  qcnrly  parallel  I 
lliglit  of  tlie  lower  clicek,  gradually  riling, 
to  break  in  lair  /with  Uie  perpendicular  lait 
drawn,  and  tbe  under  aide   of  the  upper 
cheek  will  now  be  repretenled.    Then  let 
off  Ihe  beet  uf  ihe  fignre,  or  leogtli  of  (he  .- 
block  from  wbicb  (he  figure  ii  to  be  carved 
bv  >(|iiaring  up  a  line  front  the  nader  aide  aflj| 
Ilie  lower  cheek  (o  Ihe  under  tide  of  (b«  f 
upper  cheek,  r  feel  3  indiet  abaft  (be  ptt4M 
pendictilar,  al  the  fore  aide  of  the  figure.ll 
Then  lo  draw  in  Ibe  aiding  or  opper  BideCi*] 
of  the  cheeki,  ael  up  II  inchea,  the  aidiiyjl 
of  Ihe  lower  cheek  above  ila  luwer»de  m" 
the  stem,  and  9  inchea  al 
figure,  or  Iwemost  end  of  the  lower  rJieekfl 
then  a  curve   diawn  lo  a   re[|:ular  lapel^fl 
through   (hose  apota,  deicrihet  Ihe  npper'T 
aide  of  (he  lower  check.  In  tlicaame,  drawM 
in  Ihe  upper  >ide  of  ihe  upper  cheek,  laper-'i 
ing  re^Iaily  from  it  iachea,  ill  tiding  at'l 
Ihe  alem  to  T  inches,  ill  itding  a         ~     ~ 
of  (he  figure,  or  lower  end  of  (he  hairV! 
hrackel,  ihe  upper  pari  of  which  at  (IwfS 
tcroti,  trny  be  .'>  inchea  ;  (he    hair  bmrket'T^ 
ahoold  be  compie(ed  by  a  pleaaiiig  lerpeil''; 
tine  line,  fintahtng  wilh  (he  scroll  before  s[ 
■erved.    The  he4d  of  (lie  btocL,  or  upper' 
part  of  the  figure,  may  be  completed  b^ 
cDntinning  the  line  at  ilie  breaal  of  Ibe  &•<] 
giire,  rotinding  ii  lu   the  lop  of  Ibe   baff' 
bracket,  which  ia  37  feel  6  inches  above  tba 
upper  aide  of  (be  keel,  obaeiving  lo  keep' 
(he  upper  part  of  the  figure  6  inchea  bclov' 
the  under  aide  of  Ihe  bowaprii. 

Having  fixed  on  Ihe  upper  aide  of  Um' 
main  rwl  at  the  alern,  contiune  Ihe  bag 
upper  aide  of  il  level  with  the  beak  head, 
fiir  out  as  poaaible,  for  the  conveniency 
the  gialinga,  gradually  riaing  the  foremi 
end  nearly  parallel  with  Ihe  lliglil  of  Ibfll 
upper  cheek,  (erminaling  (h*  foienioil  '~ 
into  (he  acroll  of  the  hair  brarJiel;  to  c 
plele  the  after  end,  deacribe  tite  arch  i 
circle  tliat  shall  break  iu  fair  with  the  fim 
side  of  (lie  beak  head  a(  (he  forecaade,  and 
ill  upper  aide  at  the  item  -,  tlie  under  aide 
of  the  main  rail  is  drawn  by  regularly  taper- 
ing it  from  13  incliea,  ita  moulding  a(  tiM' 
forecaallc)  to  7  inchea,  ita  mouldmit  at  iha' 
fore  end;  Iheu  continue  Ibe  head  uf  Um 
nuDiiil.S  feet  0  incbes  above  the  plul»' 
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ibeer,  corresponding  with  tlie  fore  tide  of  breadth  plan,  and  likewise  iti  outer  ends ; 

the  b^ak-bead  and  it  is  complete.  %  then  level  oat  a  line  where  the  ca^bead 

The  stations  of  the  head-timbers  may  cuti  the  upper  side  of  the  forecastle  ;  at  the 

^  next  be  drawn  thus  :  place  the  stem  tim-  side  above  this  line  set  np  3  feet  10  inches 
ber,  or.  that  nearest  the  stem,  which  is  7  on  the  perpendicular,  squared  up  for  the  aft 
inches,  sided  half  its  sidinj;  before  the  stem,  side  at  the  outer  end ;  then  from  that  spot 
apid  |»arallel  to  it,  from  the  upper  side  of  the  draw  a  line  to  intersect  the  aft  side  of  the 
upper  cheek,  to  the  under  side  of  the  main-  cat-head  at  the  forecastle ;  and  that  will  be 
rail;  then  fix  the  fore  side  of  the  foremost  the  under  side  of  the  cat-head,  showing 
head  timber  on  the  upper  side  of  the  upper  what  it  stives  in  its  length  upwards ;  then 
cheek,  well  with  the  heel  of  the  figure,  rak-  draw  a  parallel  I'me  above  that  to  16^  inches, 
lug  it  forward  its  siding,  which  is  5  inches,  and  the  aft  side  of  tiie   cat-head  will  be 
The  middle  timber,  which  is  sided  6  inches,  shown ;  then  join  the  perpendiculars  at  the 
may  be  now  drawn  exactly  between  the  outer  end,  agreeably  to  the  sheer,  and  draw 
former  two.  a  line  at  tiie  fore  side,  parallel  to  the.  aft 
The  two  middle  rails,  between  the  main-  side,  and  the  under  side  of  the  cat-head  will 
rail  and  upper  check,  may  be  next  drawn,  be  represented.    In  the  half  breadth  plan, 
by  dividing  tlie  distance  equally  between  draw  the  supporter  under  the  cat-head, 
the  latter  at  every  head  timber,  curves  then  what  it  is  to  project  the  bow,  which  is  6 
drawn,  regularly  tapering,  as  before,  to  their  leet  6  inches,  and  iU  siding  10  inches,  plac- 
roouldings ;  they  may  be  thus  represented,  ing  it  in  the  middle  of  the  cat-head  ;  then 
as  fiur  aft  as  the  side,  which  terminates  the  square  up  iU  length  and  aft  side  to  the  un- 
after-end  of  the  lower  rail,  about  two  feet  der  side  of  the  cat-head,  in  the  sheer  pbm, 
abaft  the  stem  timbers ;  and  it  may  be  and  draw  a  line  parallel  to  the  aft  side  of 
BOW  said,  the  rail  above  it  also,  as  most  the  cat-head,  from  thence  to  the  side  its 
ships  now  have  the  supporters  under  the  distance  from  the  aft  side  of  the  ca^head. 
cat-heads,  to  hang  plumb,  or  nearly  so ;  and  Then   contmue    upwards  the   under  side 
although  this  may  not  finish  quite  so  hand-  of  the  upper  mkldle  rail,  with  a  curve  . 
•onse  as  the  rail  continuing  aft,  and  making  parallel,  or  nearly  so,  to  the  aft  side  of 
Ike  supporter,  yet  it  is  moch  stronger  for  the  main  rail ;  then  draw  the  outer  end 
sopporting  the  cat-heads ;  but  we  shall  here  of  the  supporter  to  the  shape  of  a  knee,  and 
describe  its  method  of  ending,  as  has  been  finish  thereto  the  after  end  of  the  upper 
wnal,andtbecat4iead  most  bo  shown  hi  the  middle  rail  with  a  pleasing  curve,  resem* 
ilMer  pbm  *,  and  in  order  to  do  this,  it  mnst  bling  the  after  end  of  the  main  raiL 
be  first  drawn  in  the  half  breadth  plan;        The  knee  of  the  head,  or  cutwater,  re- 
thus  square  down  the  aft-side  of  the  main-  mains  now  to  be  described.    Let  it  project 
raD,  or  beak-head  timber,  from  the  sheer  to  from  the  seating  of  the  figure  about  S  inches, 
the  half  breadth  pfam,  squaring  it  across ;  which  is  at  36  feet  6  inches  above  the  upper 
and  another  line,  18  uichcs  abitfl  it,  which  side  of  the  keel ;  then  draw  a  line  across  to 
will  be  tlie  fore-side,  and  the  latter,  the  the  haur  bracket  with  the  sheer,  and  con- 
after  side  of  the  cat-bead,  as  upon  the  fi>re-  tinne  the  upper  side  of  the  knee,  or  its  cut- 
castle  ;  then  from  the  intersection  of  the  ting  down,  alKHit  4  inches  above,  and  paral- 
ibre  side  of  the  cat-bead,  with  the  outside  '  lei  to  the  upper  side  o^  the  upper  cheek, 
plank,  at  the  top-timber,  half  breadth,  or  Observe,  ui  shaping  the  forepart  of  the 
vpper  side  of  the  forecastle,  at  the  side,  knee  downwards,  it  be  not  too  full,  as  it  is 
fcweep  a  curve,  at  9  feet  distant,  or  without  then  liable  to  rub  the  cable  very  much ; 

-  the  bow ;  for  at  this  place  the  qit-head  cuts  therefore  let  it  not  project ;  the  foreside  of 

the  sheer;  then  sqnare  np  a  line  that  shall  the  lower  cheek  only  to  have  suflicient  sub- 

cht  the  arch  Ust  drawn,  at  5  feet  before  stance  for  the  bobstay  holes,  which  are  4 

the  fore  side  of  the  cathead  ;  then  a  line  inches  diameter.    When  the  lower  side  of 

drawn  from  its  intersection,  to  where  the  the  lower  cheek  cuts  the  foreside  of  the 

fore  side  of  the  cat-head  cnis  the  outside  stem,  with  a  radius  of  5  feet  4  inches,  sweep 

|>knk,  shows  what  the  cat-bead  casts  for-  an  arch ;  then  draw  a  handsome  serpentine 

ward ;  then  a  parallel  line,  drawn  at  18  line  from  its  projection,    at  the  seat  of 

inches  atMft  it,  on  a  square,  will  bo  the  aft  the  figure,  downwards,  that  may  cut  the 

side,  and  to  complete  the  cat-head  on  the  back  of  the  arch  last  drawn,  and  its  breadth 

half  breadth  plan,  square  the  outer  end.  at  the  upper  water  line,  which  is  two  feet 

Now  square  upwards  to  the  fi>recastle  on  before  the  stem  at  that  phice,  continumgit 

the  ftheer  pfam,  whertt  the  aft  side  of  the  downwards,  nearer  the  steam,  until  it  forms 

cattaul  coll  the  ovtnde  plank  on  the  half  the  gripe,  whieh  piitakci  of  a  circle  of 
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■  M^It  appmchn  the  fore  end  af     ler-giHeiieii&c.:  fintdnwiiitheS 

tbc  kef\.    Tlierebre  let  (he  kwl  be  earn-     the  quarter-pitee  at  the  oulnde,  wbidi  you 

piloted  :  it!  upper  edge  here  u  reyrrjenled     will  Hnd   b;  Ihe  roimding  of  tlie  ilem,  ) 


ic  uppor  edge  of  the  ralitiitt  but  thi 
not  the  cue  in  all  ihipi ;  for  Eut  Indii     knuckle  of  ibe  tidi 
>)iip>  havelhe  rabbit  io  the  middle  ufthe     ufTaa   before  directed, 
keel  u  well  u  in  tbe  middle  of  the 
but  obeervi',  all  hei|;hti  are  let  up 
Uie  line  tepresentiiig  Ibe  upper  edge  of  the 


13  inches  before  tbe  nppti  cognler 

'  ■■      ' '  limber,  letting  it 

heo  dt«w  a  line 

with  pencil,  far  tbe  pmeiil,  parallel  to  the 

lide  elem  timber  upwards,  a»  Che  projection 

if  the  oulitdc  of  (be  (juarter  gallery  a  nearly 


rabbit,  whether  in  the  middle  of  the  keel  or  parallel  to  the  aide,  except  toward*  (be  up- 
upper  edpw.  Set  down  18  Inches  from  tlie  per  pari  of  the  qnarter  piece.  Then  draw 
upper  ed^  of  the  keel,  and  draw  a  straijchi  tlie  projection  of  the  npper  counter  rail  at 
line  parallel  thereto,  which  repreaenis  the  the  knuckle  of  the  middle  stem  timber, 
nnder  ed|i;e  of  the  main  keel  i  tlieii  below  thua :  draw  a  line,  !j  inches  parallel,  abal'l 
ibat  sel  down  •>  luchei,  and  drawing  auo-  Ibc  upper  counter  at  llie  niiddir,  wliicb  will 
ther  parallel  line,  the  lal&e  heel  will  be  like-  repreaeni  the  Ibickiieu  of  (be  pUnk  of  the 
wite  reprewnted.  To  limit  the  foremoat  upper  countert  then  draw  the  nnder  side 
cod  of  tlie  keel,  aqnare  up  a  line  ai  ibalt  in>  of  the  rail,  aijuare  from  Ihe  upper  counter, 
tenecl  Ihe  fore-ilde  of  the  item,  leading  as  and  to  project  enouKb  to  bury  the  plank  in 
much  of  tbe  keel  below  Ihe  strm  ai  it  is  a  rabbit;  Irom  thence  aet  up  8  lurhes,  tbe 
I   midahifia,   at  least  from   thence  breadth  of  (be  rail,  and  t 


tqnare  a  line  acron  the 
llmiUhc  fbre-foo( ;  and  the  keel  must  thei 
be  that  depth  at  least  to  receive  Ihe 
part  of  the  atem,  which  boxes  into 


will  off  7  inches,  its  thick ueu,  drawing  tbe  up- 
per aide  to  tbe  sheer;  tlten  from  thii  pro- 
jeclioD  draw  lines  parallel  to  Ibe  knneklea, 
till  they  intereecE  (he  line  drawn  for  tbe 


acarph,  aa  foUow  :  set  olf  from  the  fore  end  atuidr.  of  tbe  quarter  piece  ;  thus  the  round 
of  Uie  keel  6  feet  6  inches,  the  length  Ibe  up  of  the  aftside  of  Ibe  npper  cannter  rail 
stem  icarphi  into  the  keel;  and  that  the  will  be  represented  in  Uie  sheer  plan.  From 
stem,  by  keeping  it*  moulded  breadth,  the  iulenection  of  the  npper  side  of  tbe 
should  not  wound  tbe  keel  loo  much  at  i(a  upper  conn(er  rail  with  (be  a^  side  of  the 
lower  ed|^,  lei  Die  under  side  of  the  stem  quarter-piece  draw  a  straiglit  line  forwards, 
be  cut  QtfpurBllGlwilh  the  under  udeof  the  parallel  wi lb  the  ilieer,  or  top-timber  line, 
keel  two  feet  from  ils  aAer  end.  The  false  and  that  will  represent  tbe  npper  edge  of 
keel  ma;  project  tlie  main  keel  about  three  the  lower  (^Uery  rim)  npon  that  line  set 
inches,  (o  wlrich  (be  lower  part  of  the  fcnpe  off  before  the  quarter  piece  16  feet  9  inchet, 
will  unite,  and  be  limited  by  Ihe  fore-foot.  the  length  of  it  on  the  side,  (hen  the  under- 
Tbe  scale  which  is  drawn  between  the  side  of  (fae  rim  will  be  shown  by  a  line 
keel  and  half  breadth  plan  we  shall  here  de-  drawn  parallel  to  a  inches  below  it. 
scribe,  and  very  briefly,  as  mnit  dranglits-  In  ihe  same  manner  draw  a  aection  of 
men  are  arqnainled  with  scales  of  (his  kind,  the  lower  counter  rail,  its  nnder  side  to  be 
Shipping  draoghts,  in  general,  are  drawn  by  square  from  Ihe  knuckle  of  the  lower  coun- 
a  scale  of  one-fourth  of  an  inch  to  every  ter  at  the  middle  stem  timber,  and  to  pro- 
foot,  in  Ihe  length  on  the  guu-deck,  or  be-  jecl  enough  (o  bnty  tbe  pbnk  of  the  lower 
Iween  tlie  perpendicalars ;  and  the  inches,  al  eoaoler,  the  tbirknas  of  which  will  he  ra- 
each  end,  divided  into  twelve  pans,  by  presented  by  drawing  a  line  to  4  incfaea  pk- 
seven  lines  drawn  parallel  lo  each  other  be-  rallel,  ahaO  Ihe  tower  roonter,  at  th«  mid> 
tween  the  under  side  of  the  keel  and  tbc  die ;  from  (hence  set  up  the  breadth  of  it, 


)T  tail  TDimds 
a  draw  a  lini 


divided  each  way  in  (he  middle  by  two  din-  bnes  parallel  to  the  knuckles  of  the  lower 
■lonal  lines,  which  prodoce  it  equal  parts, 
or  inchea.  .Sometimes  this  scale  is  con- 
structed with  five  liimt,  and  Ihe  fool  at  each  as  modi  as  Ihe  lower  ci 
end  divided  into  inclif  b;  llirec  equal  dia-  forward  at  tlie  outiidc ; 
lonil  divisions,  the  lliirk,  dark  line,  repre-  £  fee(  10  inches  below,  and  parallel  to  tbe 
sentingthennderiideofthe  keel,iagenerally  upper  aide  of  the  lower  gallery  rim,  and 
conliiiued  round  Ihe  acale  by  way  of  oraa-  another  likewise  Sj  inches  below  it,  aod  that 
mem.  will  show  the  lower  counter  rail,  as  rontmu- 
Now,  to  proc««d  tofiniah  (he  item,  quar-  ed  round  the  quarters,  called  the  lower  slool 
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I  ill  ift  tiJelfl  ket.  Ilie 
lHn);th  of  Ih'a  rail  on  llie  quarter.  Hipii 
draw  in  the  [qwei  fiiiuliiue;  wliirli  ilioald 
be  ■>  %hl  and  airy  is  poHible:  and  lint 
set  down  10  jncltn  belnw  Uie  nil  U>t 
drawD.  and  dmw  a  line  paralli^l  thereto,  tufd 
■nolliar  nlfu  4  inrliei  bflow  it,  wiiich  is  the 
Uiickoewof  Iheatool.  Draw  a  line  paral- 
lel la  the  nike  of  the  qusitet-piece,  il  7 
feet  11  inehei,  icl  off  aquare  before  il,  and 
Uiii  will  i^ve  the  rake  of  the  quarter  in  the 
Diddle  of  tlie  lower  gallery,  and  likewise 
Ibe  middle  of  Uie  lowerfiniihing.  Set  down 
13  intbei  below  the  modI,  and  in  Ibe  dirrC' 
lion  on  the  line  teal  drawn ;  Iheo  draw  a 
handsome  terpenliue  line  Iroin  tbe  under 
aide  <if  Uie  lower  counter-rail  at  llie  aide, 
lhrau)(b  tbe  iiiot  lail  Ml  oil;  conlinuing  it 
u)iward>  nearly  lo  Ibe  fore  end  of  llie  lower 
itool  rail,  the  lower  finilhini;  will  he  com- 
pleledi  and  Ihcn  ilmw  a  curve  4  inche) 
abafl,  and  parallel  lo  the  biwer  counter  at 
the  »ide,  and  Uie  item  will  lie  fioiibcd  be- 
low llie  luwei  gallery  rim. 

Then  set  up  the  an  side  of  tlie  quarler- 
jMece,  and  wiib  ihe  rake  from  the  upper 
e'ljte  of  Ibe  lower  gallery  tiiu,  5  feet,  and 
draw  a  line  alone  the  qiurlrr  parallel  to  the 
ilieer,  or  lowtr  gallery  rim,  and  another 
line  in  Ihe  tame  dirrrtion  8  inchri  above  il, 
and  111  Icn^,  16  leal  ■)  inches,  from  tlie 
afl  ude  of  tbf.  quarter  pirre.  and  tlial  will 
rcpremt  ibe  middle  iloal  rait,  and  ■  conti- 
imiliDn  of  Ihe  loot-apace  riil  IVoni  afl  round 
the  quAitrn.  Hilherto  the  qnarter  piece 
hai  bern  considered  ai  one  lenglb,  from  ihe 
Upper  part  to  Ihc  lower  lallery  nm  ;  but  aa 
Ibat  would  aaake  il  very  heavy,  aud  of  an 
iiiiiiece»ary  length,  let  its  IkcI,  or  lower 
(lid,  terminate  on  the  middle  itool. 

Now  let  forward  the  aiding  uf  Ihe  quar- 
ter-piece, which  ii  16  inefaei,  on  a  iqiiarc, 
and  draw  a  line  to  thai  aiding  parallel  to  Ihe 
aft-iide,  which  reproenta  the  fore  nde  of 
the  quatler  piece;  con  tin  ne  down  Ihe  fore- 
tide  line  lioiB  Ihe  under  aide  of  the  middle 
tlool  rail  to  Ihe  apprr  aide  of  Ihe  lower  rim 
rail  Then  let  up  Ihe  fore  lide  of  the  qnar- 
ler-piere  on  Ihc  lake,  3  feel  t  inrbei  above 
the  up|>er  ed|e  of  the  lower  rint  nil,  and 
above  that  7J  inrbn,  and  draw  two  linei 
forward,  patnlh'l  to  the  lowir  rim,  lo  ir  feet 
f  iochei  btfore  the  fure  lidr  of  tbe  quarter- 
piece,  and  iboy  will  lepreient  the  upper 
gallery  nm.  I'hen  above  tlie  upper  rim, 
and  parallel  lo  it,  draw  Ilia  upper  atool  rail 
thni:  Ml  np  tlie  fore  title  of  tlie  quartet- 
piece,  and  on  the  nk<  S  trt\  li)  incbea 
ftwn  tlic  upjwi  ed|e  of  the  vgptt  tin,  and 


6j  inrhea,  ill  iTrpth  above  it,  and  draw  IwO 
parallel  linei  from  tlience  to  13  feel  2  inchea 
before  tlie  fore  aide  of  the  quarter-piece. 
Above  the  upper  tlool  draw  Ihe  upper 
fiiiiihini!  thiil;  ael  up  the  ril.e  at  Ihe  fore 
tide  of  Uie  qiiarter-picCG,  13  incbea  from  tbe 
upper  side  of  the  upper  ifool.  and  lictow 
lliat  height  4  inche*;  then  draw  two  linra 
from  thence,  parallel  Id  the  upper  bIooI,  to 
to  feel  6  inches  before  the  fore  tide  of  the 
quarter-piece  in  ibe  aame  manner,  and  from 
Ibe  aame  place  ai  above  aet  Hi  indiei,  and 
tf  incbea  below  it,  and  the  pulpit  rail,  or 
upper  rail  of  the  finiah,  will  be  fouud  lo  an- 
iwcr  with  tbe  heiebt  of  Ibe  plank  theer; 
then  act  forward  Irom  tbe  fore  side  of  tbe 
quatlvr'piece  10  feel  3  inchn;  then  draw 
between  Ihoae  two  raila  a  line  parallel  to 
tlie  rake  of  the  quarter,  about  S  inches 
wilhiu  the  fotwarda  ;  Iheu  (iniib  llie  fore 
part  of  tlie  quarter  from  tl:e  under  aide  of 
Uie  middle  rail  of  tbe  upper  Enisbina  lo  Ihe 
upper  aide  uf  the  upper  alool  rail  a<.  the 
fore  part  by  an  ogee  curve,  and  the  oppcr 
finiabiiig  will  be  complete. 

Now,  ai  tbe  upper  rim  ahorleni  ao  miieli 
more  than  the  lower  rim,  in  order  to  nnke 
tlie  upper  eallery  lighter  and  amaller,  < 


•t  Uie  under  aide  of  the 


mat  tl: 


fore  tide  with  Uie  middle  stool  rail, 
aiiy  raking  carve;  then  Ihe  munionsand 
gallery  lijihia  remain  only  to  be  represented 
to  complete  the  qnnrlera.  And  6nt  draw 
Ihe  fore  aide  of  Ihe  lower  gallery  Iiy  a  line 
set  off  OB  Ihe  ilieer  14  feet  i  inches  before, 
and  parallel  to  the  fore  side  of  tbe  quartT- 
piert,  from  the  spper  aide  of  Ihe  lower 
rim  to  tbe  under  side  of  Ibe  middle  stool 
rail;  Uien  let  aftl^  incbcaon  a  iqiiarefrom 
this  line,  and  draw  anolhrr  parallel  Ihrre- 
lo,  and  lliu  will  ahow  the  foremoit  ninnion 
uf  the  lower  xallery  ;  then  divide  between 
tbe  aft  side  of  Uaii  miinion  and  the  tore  aide 
of  Ihe  quarter-piece,  into  three  lights,  hav- 
ing a  twelve-inch  mnuion  between  each 
light,  and  then  Uie  ligbl  will  be  about  i  feet 
11  inches,  in  Ibe  clear,  on  a  square 
draw  tbe  batlom  of  estch  lifli 
inches  above,  and  parallel  lo  the  lower 
for  Uie  water-table,  and  tbeir  upper  parts 
about  4  inchtt)  below  tbe  middle  slool 
rail. 

llie  light!  of  the  iipiiei  gallery  may  Deal 
be  drawn  in  ■  similar  manuer.  Tfani,  draw 
Ihe  fore  part  aa  before,  which  ii  ltl<»(it 
7  iacfaea  tietbre  llic  fore  tide  of  tbe  i|nan*r- 
piece,  Itaen  acl  afl  10  inchei  on  a  sqmn 
for  the  forenMatmuuioo  aud  apace  iNiwnn 
that  and  the  fine  aide  of  Ihe  qtnrl(r-|Ui*- 


ler  narls  * 


\ 
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» iBcliet  abave  ■heapfO'iM'.  ■■'  ■■  V- 
per  put  of  the  li^Mi*«M  !■  '      "-"~ 


•ten  abaft,  nd  ahM*  *>  4*b  ^^m. 
Ml  abalt  the  miiSe  rim  iBha  w  *< 
upper  side  •flhe  i|— <t»  ***•**■* 
inchM,  anil  dnw  a  be  ^mm^  i^aAd  m 
llie>ri(i<lEt>ftbel(Bba,  oAAiiiaB^ 
he  Uie  projeclioii  of  tke  feakai^  Ch  •• 
line  «t  down,  below  Ifcr  ■*« -fcrf  •■  ^Mi  f  ■.  ^^tf  h^*  ■ 
qiiarirr  Jerk  ibinl  IJ  aA.  *■■  «*»■•  ^  •«  ^^^-^«.  ^  a 
draw  a  ruive  Ihar  ikBH  nt  Ihc  a*  OiW-  ria|l  «l 
timber  al  4  indi  bdvw  Ae  mdu  arir  rf  TW  nrfis  aa«  f^^B  1 
tlieiiiuirlerdeckallWphet^aaJtalank  *eaBr«l'n.  '  .*  ■  >■»! 
in  Willi  Ibe  undei  tide  of  tfae  Bu4At  Meal  a^  kaw  ii  ■  Glided  »  1 
rail,  at  Ihe  all  nde  of  the  i|iuilMpe«  ;  Art  ^  fiaa  ae  afya  c^ 
then  draw  anolhrr  nnre  Marif  fanflel  fccf  <  ■■*(■  fa-  *r  Iho' 
above  il,  from  tlie  opper  ndeoftlieaiMc  ■  ftwnSr  bft  •  ii«e  Aaa 
•tool  nil,  to  projf CI  s  incbn  iMl  Ihe  bal-  hcIm;  AaMtaySfatf 
cony,  and  il  will  repiesent  Ihe  lANde  new  iKBiAaMl  AA*«** 
of  Uie  fool  ipaM  rail,  u  ftrat  Iheaaddte  Mcmfaff.  iMhMadAMAe. 
line.  Dnw  an  luriiomal  lioe  ai  ifac  qipet  ifaetaMtai,  m<  rt  •>  I 
tide  of  Uie  foeiipm  raU  abtf),  ihealake  ftet;  Aa*MaiRWttH* 
the  opper  tide  of  the  middle  rim  »itutt  Ihc  Md  a  paolel  fac  S  acfaa  at 
middle  ilnol-rail,  and  hi  it  np  ia  Ihc  nae  b^k,  md  M*  odds  i*  tmw 
DiwmeraliaietheboriuiiiUlUnelaitdnwn,  la<BcT  imtr,  nevpt  *e  ba 
luenlUwaAwleoftbebaicaiT.aad&oa  MetaHideHirai^wlM 
thence  draw  a  cirre  parallel  to  Ae  faot-  «iMie  if  »C  ^n  had,  B< 
ipaee  lall,  In  ttw  hniile  nf  Ihe  <|M»t«l  |a(W,  •  iae  4  MdM  itatt  <^  MM  « 
which  iaMptaeaudbjaBoediawBpanl-  M>»  wtaA  *  iicd  •  hIc,  e 
lei  10  Ihe  aft  tide  of  (he  qoatlrrfiecc,  M  the  Mm  k«l.  ^t  »  m 
at  aboBI  4  iKhefl  witlaa  k,  ihea  Asw  ^  •tt^Mb  i'  A*  ^^  m^^ 
«tb«T eartc paraOri  hiJaw  Oc  btaer,  U  1lB*w»»art^M^i 
IhedepthoTAeappnnB,  aidAe 
nd  of  Ike  Wa^  wiB  be 

aho.  thai  dw  p»*l  Smt  Smaa  ^^mlp 
abaft  the  wiifc  ihm  iii  l  . fc^ fta  »■  va^^w. 
denidtof  thtfcimii  pafc^Mfc  arikM^K 
Dppcr  oouoei  td,  Mri  Am  *■  1"      ' 

Now  dm  ia  ihetAdMlaffiB  ^B 
of  ih«  qMTUi-piae*,  wttA 

*MW>I  ihcNde.    kttfSI         

upper  tide  a(  the  rwiJIiai,  ■  te  ^ 

die  iletn^timber,  wd  daw  a  fae  to  fa    a^^te 


•hetr,  vliicl>«iUb>iW*vpa  a^tf  b  ^  fa  te^  «  ,J^^^^  ^"* 
l^raiUthendnttaUaeSiHtet^ac  -  iji  ^  7  7^  TT^^*  ** 
middle  liuba,  4*d  HdU  la  it,  wtMk    ^_  -^    *J"  "w*  «^.^(»i 


^ 


^asr 
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tin  wing  trwuom ;  Ibeii  6\  the  nndcr  sid« 
of  the  lower  bnre  ■boiitsinchoaboie  the 
upper  aide  of  the  krcl,  then  the  othen, 
which  ire  five  in  nmnber.  mijr  be  placrd  at 
cqDtl  diiUnru  between  the  upper  and 
tower  brace,  their  lengtha  may  be  repre- 
sented by  MttinK  off,  before  ttte  all  aide  of 
the  post,  the  leni^  of  the  lower  brace, 
whidi  is  T  feet,  aud  Uie  aecond  brace,  whjcb 
if  4  feel  6  inchei ;  thea,  by  drawing  a  line 
to  tbetc  two,  tbe  iDterinediale  outs  will  he 
goweroed  by  it ;  then  ael  np  llie  breadth  of 
the  strapi,  which  a  tl,  incbe«,  drawing  tliem 
parallel  to  the  length!  abote  mentioned, 
■ad  Minare  from  Ihe  ad  aide  af  the  posL 
The  pinllea  art  oeit  iliawu,  ^  inches  the 
breadth  of  tbeir  itrapa,  imnedialely  aboie 
the  bracea,  and  parallel  tliereto.  acroii  the 
mdder,  and  extend  within  3  inches  of  the 
back.  The  pinllea  are  SJ  incltea  in  dinroe. 
ler,  and  iS  inches  long,  except  the  lower 
one,  wbieh  it  15  inches  long. 

Tht  steps  of  lh(  side  being  mentioned, 
we  will  ileacribe  their  siliialion.  Before  we 
can  «ay  the  >heer  dniuglit  is  complete,  the 
steps  tnit-il  be  filed  to  the  side,  at  llie  fore 
part  of  the  main  driR.  and  in  lenglli  what 
the  diHluice  between  the  ports  will  admit; 
they  are  generally  placed  5  inches  asunder, 
and  6  iochei  deep,  and  continued  from  II 
iuchea  below  the  lop  of  tlie  side  to  ibe  up- 
per eiige  of  the  lo»i 


Thfi. 


>e  placed  at  ■  proper  distance  before 
the  main-roast,  for  hanlinjf  home  the  main 
tack  ;  tlierefve  place  It  the  most  conve- 
nient abaft  the  break  of  ttie  forecastle, 
whicli  in  Ihia  ship  is  i  feet ;  it  is  sided  10 
incbej  at  the  upper  part  or  top  of  Ilic  side, 
and  Lipets  to  6  inches  at  the  lower  put  or 
uppeir  edge  uf  the  channel  walea. 

LAilly,  tlie  aacborlining  is  a  birthing  of 
Ihiee-inch  plank,  projecting  from  a  holster 
on  tbc  side,  at  the  up|<er  eil;e  of  tlie  channel 
wales,  to  the  ouUide  of  tlic  lore  channel,  and 
B  to  «on*ey  the  peak  of  llic  anchor  on  to 
Ibe  pliuik  sheer,  to  stow  it  clear  of  ibe  sidei 
and  u  it  detenniues  the  length  of  the  fore 
channel,  it  shuuld  always  be  drawn  on  tlie 
slieer  pbui  by  a  ndius  equal  to  the  length 
of  the  anchor  from  Uie  ring  lo  (he  peak  of 
the  flake,  allowing  for  the  cat-block  at  the 
onlei  eikd  of  the  cat-head ;  and  the  lining 
ahould  be  m  placed  np  the  side,  that  tlie 
peak  of  the  anchor  may  sweep  op  the  mid- 
dle of  il :  the  fore  nde  is  finished  agreeable 
to  Una  iwecp,  and  the  aft  side  is  shown 
perpoidicnlat. 

'llie  cat-block  may  be  likewise  drawn 
ibalt  Uic  main  rail  of  Ibe  be*d,  and  the  tin- 


SHO 
ber-bead  adjoining  npon  the  plank  sheer  of 
the  forecastle,  and  the  sheer  draught  may 
be  said  to  be  completed. 

Shtps.  Wilfully  destroying  ■  ship,  with 
intent  lo  prejudice  the  inauren  ;  phindering 
a  sliip  in  distress  ;  stealing  goods  of  the  va-. 
lue  of  40t.  from  on  ship-board  ;  hitming  or 
deilroyin);  any  of  his  Majesty's  shipping  or 
stores  ;  ate,  by  a  variety  of  statutes,  made 
telouy,  withoal  benefit  of  clergy. 

Ship  mtiuy,  an  impoaiiion  charged  on 
the  ports,  towns,  cities,  boroughs,  and  couii> 
ties  of  this  realm,  in  Ibe  time  of  Charles  I., 
by  writs,  commonly  called  ship-writs,  nrtder 
the  great  seal  of  England,  i»  1635  and  1636, 
for  providing  and  ^miahing  eertain  ships 
for  tlie  King's  service,  dec.  wliich  was  de- 
clared to  be  contrary  tu  Ibe  laws  and  sta- 
tutes of  Ihu  realm,  the  petition  of  riglit, 
and  liberty  of  the  subject. 

.SHIRE,  in  geography,  signifies  the  same 
as  county;  being  originally  derived  from  the 
Saion  fci/ian,  lo  dtride. 

SHIVERS,  or  Sheevers,  in  the  sea- 
language,  names  given  to  the  little  rollers  or 
ronnd  wheels  of  pulleys. 

SHOAD,  amoni;  miuen,  dciioles  a  train 
of  Tnetalltne  stones,  serving  to  direct  them 
in  the  discovery  of  mines. 

SHOAL,  in  tlie  sea- hogiiBge,  denotca  • 
place  where  the  water  it  shallow. 

SHOEy^  on  andiar,  in  a  ship,  the  plae* 
for  the  andior  to  rest,  and  titled  to  receiTe 
the  stock,  &e.  so  ai  to  prevent  the  sheet*, 
tacks,  and  other  mnning-rigging,  from  gall- 
ing, orbeingentangled  with  iIip  flukes. 
SHOOTING.    SeeOuNHEKVandPKD- 

SuooTiNo.    See  Sfobtihc. 

Shooting,  maliciously, at  pelions  in  any 
dwelling  house,  or  other  place,  though  death 
slioiild  not  ensue,  is  felony  withoot  clergy, 
by  9  George  1.  c.  IV,  commonly  called  the 
Black  Act. 

SHOPLIFTERS,  those  who  steal  goods 
pnvalely  ont  of  sliopi.  If  the  goods  are  of 
tlie  value  of  51.  ibou^  ao  peivm  be  ia  die 
shop,  is  felony  witliout  benefit  of  clergy. 
loandii  Williarolll.  c.  M. 

SHORE,  n  place  washed  by  the  sea,  or 
by  same  krge  river.  Count  Mar«igli  di- 
vides the  sea-shore  into  three  portions ;  Ibe 
tirst  of  which  ia  thai  tract  oTIand  which  the 
■ra  jusl  reaches  in  ■tarma  and  high  tides, 
bnt  which  it  never  coven;  the  second  part 
uf  the  shore,  u  that  which  b  covered  in 
high  liclea  and  slonns,  but  is  dry  at  olher 
limes  ;  and  the  third  is  the  descent  froto 
this,  wfaidi  is  always  covered  with  water. 
Tbc  first  part  is  only  a  contioiiatioi)  of  ihc 


SIIO 
Canlinenr,  and  snffen  no  ilteratios  from 
IheiKijttibaniiicKid  of  the  nei,  exMpt  that  it 
in  rendered  fit  for  the  growtli  of  aome 
plant!,  and  wlially  onfil  for  that  ofalhcts, 
b)r  the  lalioe  ateains  and  unpregnaiiuni ; 
.and  it  ■■  §ckrrr]y  to  be  conceived  by  my,  but 
thow  oho  hire  obwrred  it.  how  far  on 
laud  tJie  effecti  of  the  sea  Teach,  so  as  to 
make  the  earlh  proper  for  planls,  which 
will  Ml  grow  withoDi  this  influence  -,  there 
being  «e«eral  plants  frequently  found  on 
h^  hilJs.  anddry  places,  at  three,  four,  and 
more  tnilcs  tram  the  sea,  which  yet  would 
not  grow,  unless  in  the  neighbourhood  of  ir, 
not  will  ever  be  fonnd  elsewhere,  lite  se- 
cond part  or  portion  of  the  shore  is  much 
more  affected  by  the  sea  than  Ihe  former, 
being  (re qoenlly  washed  and  beaten  by  it. 
Its  prodacirona  are  reodercd  salt  by  the 
wtaler,  and  it  is  covered  with  sand,  or  with 
Ihe  fragments  ofBhells  in  form  of  sand,  and  in 
■ome  places  with  a  lartarous  matter  depO' 
sited  from  tlie  water;  Ihe  colour  of  tlii* 
whole  extent  of  groand  is  usually  dnsky  and 
dull,  especially  where  there  are  racks  and 
atones,  and  these  covered  willi  a  slimy  mat' 
ter.  The  third  part  of  Ihe  shore  is  more  af- 
fected by  the  sea  than  cither  of  the  others, 
and  is  covered  with  an  uniform  cnut  of  tht 
tme  nature  of  the  bottom  of  the  sea,  ci- 
cept  that  plants  and  animals  have  Uieir  resi' 
denee  in  it  ;  and  the  decayed  parti  of  tlie^e 
alter  it  a  little. 

SRORL,  in  mmeralogy,  occois  com- 
monly in  granite,  gneiss,  and  other  simihir 
rockj;  often  in  mass,  hut  very  frequently 
eiysUlliied.  Ttie  primitive  form  of  il> 
oyslals  is  an  obtuse  riiombotd,  the  solid 
angle  at  the  lomuil  of  which  is  139°,  haniig 
tfaom bold  faces,  with  angles  of  114°  le' and 
65°  4tr  :  bat  it  uioilly  occurs  in  three,  six, 
eight,  nine,  or  twelve  sided  priama,  termi- 
nated by  li>nr  or  fine-sided  summits,  va- 
riously truncated. 

Skobi.,  Iflack.  Colour  black.  Found  in 
mass,  dinemhiated  and  ciystalliicd.  Ciys- 
lali  tlirec-sided  prisma,  having  tlieir  lateral 
edges  troncated.  Somelinies  terminating 
in  a  pyramid.  It  becomes  electric  by  hesl. 
When  heated  to  redness,  its  colour  becomes 
browtiiihrfdj  and  at  1  J7°  Wedgcwoad.ilis 
couvericd  inio  a  brownish  compact  enaaiel. 
According  to  Wiegteb,  it  is  composed  of 

Alumina *i.t5 

Silica 34.16 

Iron SO.O0 
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Shohl,  electric.  Tba  alone  W8i  lirst 
made  known  in  Europe  by  specimens 
brought  from  Ceylon ;  but  il  is  now  found 
frequently  forming;  a  part  of  Ihe  composilioii 
of  mountains.  IE  is  sometimes  in  amor- 
phous pieces,  but  mnch  more  frequently 
cr^slalliied  in  three  or  nine  sided  pritma, 
with  four-sided  summits.  Colour  usually 
green  ;  BOmelimea  brown,  red,  blue.  Found 
in  mass,  in  grains,  and  cryatalliied.  Crystals 
three,  aix,  or  nine-uded  prisius,  v ariouily 
truncated.  Itstealnre  isfbliated.  Speciiic 
gravity  3.  Colour  brown,  sometimes  with 
a  tint  of  green,  blue,  red,  or  yellow.  When 
beated  to  100°  Fahrenheit,  it  becomes  elec- 
tric, one  of  the  summits  negatively  and  Ihe 
other  positively.  It  rtdJens  when  heated, 
and  is  liisible  pn-  sc,  with  white  intumes- 
cence, into  a  vrhite  or  grey  enamel.  Ac- 
cording to  Vauquelin,  il  ia  conposed  of 

Silica 40 

Alumina 39 

Oxide ofiron IS 

Oxide  of  manganese^...  t.5 
97 .3 

Loss t.5 
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SHORLITB,  a  stone  which  received  its 
name  from  M.  Klaprotli,  is  generally  found 
in  oblong  masses,  which,  when  regular,  are 
fix-sided  ptisms,  inierted  in  granite.  Its 
texture  it  foliated.  Specific  gravity  3,S3. 
Colour  crceniali  or  yellowisli  white  ;  lome- 
timea  sulphur  yellow.  Not  altered  by  heal. 
1 1  is  composed  of 

Alumim 50 

SiUca _....  50 


SHORT -HAND,  Stbhographt.  «  bea 
niankinil  bad  acquired  a  tolerable  degree  of 
eipertness  and  exactness  in  the  use  of  let- 
ten  by  the  ordinary  modes  of  writing,  it 
became  llic  study  of  tlie  curious  to  invent 
more  concise  melliodi  of  denoting  the  same 
words  or  phrases.  H«ncc  sundry  schemes 
of  abbreviation  for  compendious  writing 
were  devised  ;  and  the  learned  of  different 
nations  inlrodnred  them  into  Ihdr  leapec- 
tive  Inngiingci,  according  as  more  skill  and 
greater  perfection  in  wriling  Ihcin  were 
acquired,  Buxtorf  has  written  a  learned 
history  of  Hebrew  ahbreviatioM,  as  a  key 
to  understand  the  Rabbinical  aulbon.  Some 
of  them  are  the  incipient  letters  of  serera! 
words,  jotD«d  leg«thu  u  one,  and  narked 
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SHORT-HAND. 

tt  the  top  with  points  $  ethers  are  the  final  same  uatare,  exceedingly  arbUrartf,  and,  for 
letters  of  words ;  and  others,  again,  are  the  most  part,  unintelligible  to  any  but 
contracted  words,  wherein  two  or  three  those  who  practised  them ;  and,  for  that 
letters  are  made  to  denote  an  entire  word,  reason,  were  soon  forgotten  and  destroyed. 
Tlie  Jews  were  particularly  partial  to  these  We  may  guess  at  the  fiite  they  generally 
methods  of  abbreviation,  to  which  they  experienced,  by  two  books  of  short<hand 
added  a  few  arbitrary  characters  to  express  mentioned  by  Ththemins.  The  first  was  a 
certain  proper  names,  such  as  God,  Je-  dictionary  of  short-hand,  which  lie  bought 
bovah,  &c.  of  an  abbot,  wlio  was  a  doctor  of  law,  for  a 
This  kmd  of  writing  was,  by  degrees,  in*  few  pence,  to  the  great  satisfaction  of  the 
trodttced,  and  successfully  practised  among  community  to  which  he  belonged,  who  had 
the  Greeks.  Nicoki  gives  it  as  his  opinion  ordered  tlie  short-hand  marks  to  be  erased, 
that  Xenopbon  first  taught  the  Greeks  to  for  the  sake  of  the  parchment  on  which 
write  by  certain  notes,  in  the  nature  of  cba-  they  were  written.  The  other  was  a  short- 
racters.  Laertius  confirms  this  opinion,  band  copy  ot  the  hook  of  Psalms,  which  he 
and  particularly  mentioni  two  methods  of  met  with  in  another  monastry,  where  the 
short  writing,  vis.  one  by  contractions  of  learned  monks  had  inscribed  upon  it,  by 
words,  and  the  other  by  arbitrary  asarks.  way  of  title,  <*A  Psalter  of  the  Armenia 
This  art  was  practised  among  the  Romans  Language !"  Several  copies  of  a  dictionary 
at  an  early  period.  Indeed,  the  first  in-  and  psalter,  in  tlie  Roman  short -hand,  are 
veniion  of  a  system  of  short-hand,  by  which  mentioned  as  extant  in  different  libraries ; 
the  writer  was  enabled  to  follow  the  most  but  they  are,  in  general,  the  same  method, 
rapid  speaker,  has  been  ascribed  by  some  as  may  be  judged  by  the  accoimts  of  those 
to  the  poet  Ennins,  and  it  is  said  tliat  it  was  who  mention  them,  and  also  from  the  appear- 
afterwards  improved  by  I'yro,  Cicero's  freed  ance  of  the  band- writing  of  an  old  sliort- 
man;  and  still  more  so  by  Seneca.  Ennhis  liaud  psalter^  in  the  library  of  St.  Ger- 
began  the  practice  with  one  tliousand  one  nnin's  at  Paris,  a  few  pages  from  which 
hundred  marks  of  his  own  contrivance.  As  were  transcribed  for  the  use  of  the  vrriter 
an  elucidation  of  this  subject,  and  to  show  in  of  these  observations, 
-what  estimation  this  art  was  held  among  the  Plutarch,  in  his  life  of  Cato,  informs  ns, 
Romans,  we  may  briefly  notice  two  of  the  that  the  celebrated  speech  of  that  patriot, 
Roman  Emperon,  of  very  opposite  cha-  relating  to  the  CatiUnian  conspiracy,  was 
meters ;  Caligula  and  Titos  Vespasian.  It  taken  and  preserved  in  short-hand.  There 
was  deemed  a  great  defect  in  one  of  them  are  numerous  epigrams  of  Aosonins,  Mar- 
to  be  ignorant  of  short-hand,  and  a  perfec-  tial,  and  Manilius,  descriptive  and  com- 
tion  in  the  other,  to  be  acquainted  wttli  tliis  mendatory  of  short-hand.  Probably  the 
highly  useful  and  ingenious  art  Caligula  was  most  ancient  method  of  short-writing  at 
m  man  guilty  of  so  many  vices,  tliat  it  might  present  extant,  is  a  Latin  MS.  entitled 
bt  imagined  his  ignorance  of  short-hand  **Ars  Scribendi  Characterise"  or,  *'The 
would  not  have  fidlen  under  the  notice  of  Art  of  Writing  in  Characters/'  The  author 
an  historian.  And  yet  Suetonius  menticns  of  this  tract  is  unknown ;  but,  we  believe, 
it  as  soaethtng  remarkable,  that  he  who  it  was  printed  about  the  year  1412. 

so  expert  in  other  matters,  and  wanted  The  ancient  lri»h  alphabets,  particulariy 


not  capacity  and  parts,  was  totally  ignorant  the  first,  wfaicli  was  purely  stenographic, 

of  short-hand.    'Titus  Vespasian,  on  the  named  Bobeloth,   have   a   strong  resein- 

contrary,  was  remarkable  for  writing  short-  bhmce  to  many  of  our  modem  short-hands, 

band  exceedingly  swiA.    He  was  hMleed  a  but  they  are  now  little  known.    A  speci- 

tme  lover  of  the  art,  and  made  it  not  only  men  of  this  writing  may  be  seen  in  Led* 

his  basinesa  but  his  diversion.    It  afforded  wich's  Antiquities,  p.  98. 

bbn  great  pleasure  to  get  his  amanuenses  M.  Lambiuet,  in  his  Researchea  upon 

together,  and  entertain  himself  with  trying  Prmting,  observes,  tliat  luodem  stenogra- 

whichof  them  could  write  lutest;  so  that,  phy,  whidi,   like  the  telegraph,  dates  in 

by  constant  practice,  he  acquired  such  a  France  from  the  foundation  of  the  republic, 

command  of  hand,  aud  such  a  facility  in  has  neither  the  inconvenience,  nor  the  ob« 

imitation,  that  he  was  wont  to  joke  upon  srnrity,   nor  the  danger  of  tlie  ancient, 

hhnself  and  say,  what  a  special  counteHeit  The  old  characters  varied  under  the  hand 

be  should  have  made.  of  the  copiers,  and  the  sense  changed  ac- 

The  difihrent  achenies  of  short-hand  for-  cording  to  the  genias  of  the  interpreters ; 

nerij  vaed,  wttt  prob«bl|  much  of  tkt  so  that  their  contractioos  are  become  so 


SHORT-HAND. 


aimy  enigmas,  Lccaiue  WF  cm  refer  tti  ihi 
other  copiei  in  ucerHio  Ihe  line  reailin;;, 
■Dd  hecauM  (tie  miUinrs  are  no  loDRer  in 
niiloirc     "  But, "  continaea   Lonibinet, 
"  by  Ibe  preaeut  ijriiem  o( ttenograpUy,  tliu 
wrilrra  rollow  Ihe  wordi  of  the  public  ora- 
Ian,  lake  down  tlieir  tpcechti,  tli«  motioni, 
lh«  debatrri  at  Uic  tribune,  or  Die  leclure» 
oftlic  ptofvtvtn  ■!  the  Lyceum,  and  pro- 
duce ■  hteral  tiaiulaliun  at  hut,  in  ttip  luual     cioii! 
rfaanclcn,  and  in  prinl."    Wbal  the  im-     linei 
proved  thort-liaBd  ■■,  lo  wbich  thn  French     lion 
iT  alludes,  we  are  not  infonned. 


niiity,  ai  welt  u  trcDm mended,  and  lis 
praftical  iiiilily  >uffidenlly  demousl uteri, 
by  Ihe  practice  of  Mine  of  ihe  fint  Jitemiy 
ehuraeten  of  our  a^,  and  the  best  jud^« 
of  tlieart.  Thisayslem  ii  that  inieuted  by 
the  bte  jngeniaoa  nnd  worthy  Mr.  JoIid 
Uyroto,  M.  A.  F.  R.  S.  canunonl;  knoini 
by  (he  appvJIalioa  of  Doclor;  aTailiagai 


rv  judj- 
mproveineoli  introdured  by  Mr.  Ho- 
,  of  MHCclesGeld,  wliase  lalrodoc' 
0  Byrom'g  Short-band  h  cenniDly 
lit  b«au(ilbl  and  coniptcte  work  un 
The  ingenioiu  stlempt  of  llie  late  Icam-  Ihe  subject  e»sr  yet  produced  to  the  pub- 
ed  Bithop  Wilkiiu,  towards  a  real  cbarac-  lie.  It  h  published,  fur  the  aalbor,  by 
ter  and  pbilouipbical  laiieoage,  lias  miicli  Loognma  and  Co.  l^ndon. 
Uie  appearance  of  lomc  abgrl-handi  now  in  Tlie  iliort-hand  alphabet,  u  exhibited  iu 
■Me.  How  tu  Ihia  altenipt  miglit  liara  been  the  annexed  plate,  coosiiu  of  the  shortett 
aucceuTiii  we  know  not;  bad  the  coniri-  and  aioipleit  maiki  in  nature;  and  on  the 
tance  been  carried  lo  tliat  degree  uf  per-  proper  forniBlioii  and  combination  of  tbeie 
feclion  uf  which  tlie  Bi-bop  Ibuuglil  it  ca-  cLaraclers,  depend  the  beauty  and  accuracy 
pible.  Tlie  reader  may  lind  n  specimen  of  tlie  writiuj.  We  will  cudeavoar  to  lay 
of  this  philotDphic  character  in  Stowera'  down  lucb  directions,  a*  appear  irecetaary 
Printer's  Gramaiar.  to  aci|uire  a  general  knowledge  of  tlie  art ; 

The  iburleit  and  moat  curloui  mode  of  referring  our  readers  to  Mr.  MoUneux's 
«ri(inE,aalprofeuedlyilenoerapbir,wl>ich  Treatise,  for  more  ample  iwtractioDS  on 
we.  have  hiilierlo  seen,  is  rlie  specimen  of    the  aubjecl. 

ancient  WeUi,  by  the  iogenious  Mr.  W.         Tlie  great  end  of  shart-writing  being  to 
en.    This  alio  may  be  seen  in   Mr.     convey  Ibe  sounds  of  words,  by  the  fewest. 


tbo.^e  letters  nliich  are  not  distinctly  Bound- 
ed in  pronunciation  are  to  be  oniilted;  ex- 
cept in  a  few  cases,  where  either  the  word 
uuld  be  rendered  anibi^ons,  or  present 


Slower*'  61911110117,  p.  V94. 

Hwart  of  sbort-wriiing  was  first  allmipt- 
ed  to  be  published  iu  ttiis  conutry  in  Ihe 
year  1588,  in  a  treatise  enlilled  "  Chanic- 
lerie,  or  Ihe  Art  of  Sliort,  Swift,  and  Se- 
cret Writinf,  by  Cbaracter,  by  Timolhy  ■>■>  uniigbtly  appearance, 
Bri-ht,  M.  D."  Two  years  afler  the  ap-  of  its  quieicinl  letters:  for  inatance,  il  is 
of  Dr.  Bright'a  treatise,  Mr.  Pe-  evident  that  the  iBller*  leakd,  properly 
Bale  published  his  "  Writing  ticbool-  joined  together,  migbt  be  allowed  to  repte- 
ler,"  wliicb  be  divided  into  tliree  parti,  sent  tealked,  provided  tfae  reader  could  al- 
"  ways  remember  la  sound  tbe  n  broad,  as 


tlie  6r!t  of  which  he  entitled  "  Brachygm. 
Iiliy,"  conlainiag  rules  to  write  as  fast  as  a 
man  can  speak,  with  propriety  aud  ilutinc- 
tion.  In  1618,  appeared  Willts'a  "  Steuo- 
Kniphy  ;  or  Short^iaad  Writing,  by  sprlliua 
Characterio."  This  system  conaisted  ol 
ten  alphabets,  denomioated  words  of  sort  -, 
seven  of  which  were  composed  of  Ihe  initial 
leltcrt  of  words,  tbe  rest,  principally  bv 


ssion  of  unaecessary  letter^  and  by     geocrally  be  observed, 
tymbobcal  figuiLS.    This  (yslem  was  at-     '     ' 
Irmpted  lo  be  improved  upon   by  Henry 
Din'i  "  Biachygrapby."  Omitting  the  meii- 
tinn  of  numeiDiit  other  metliods  of  Sbort- 
id  writing,  that  suon  followed  Uiew 


■niU,'  but  as  the  word,  lo 
might  easily  be  mistaken  for  tlic  word  uufe- 
rd;  it  is  alway)  best  to  spell  il  with  tbe  let- 
ter { ,-  thus,  icalkd.  This  example  will  puf> 
lice  forotherwordsof  the  like  natnre.  Tha 
omission  of  vowels,  especially  in  tbe  middla 
of  words,  has  been  a  f*.uM  too  common  witb 
wrilera  on  ibe  piesent  subject:  yvtilmuit 
short -writing 
proper  lo  insert  tliose  vowels  only 
1  are  absolutely  necessary  in  the  pro- 
iation,  which  is  a  ^reat  saving  of  time, 
'II  a*  conducive  to  tbe  beauty  of  the 
sometimes  cuuvenient,  for  tbe 


lal  schemes,  we  must  proceed  lo  lay  before  sake  of  laciliiy  in  Joiniiig,  lo  subslit<ile  oj 

Ihe  render  such  a  syiteni  of  iienograpby,  letter  for  another :  as  Jt  for  f,  hs  for  x,  !tc. 

a>,  if  i-enenlly  known,  wouldsupertede  the  yet  iliis  ahould  never  be  resorted  to,  but 

m-rruiiy  ol'  eveiy  ailivr  >ys(pmi  baling  for  fnme.  obviout  advaulage  of  beaiiiy  or 

been  Ibe  Ktult  of  gieal  tabour  aud  inge-  brevily. 


SHORT-HAND. 


W 


Tte  iliorl'haiid  alpbibet,  ai  tome  nip- 
IMie  conceniing  the  Hebrew,  coiiiuls  of 
COOMiiuilt  udI},  Ibc  voweli  btiOf  inppUeil 
^  (loU  differeLtly  pbced.  Tlinc  coiuo- 
MnU,  numiag  oenlly  ints  each  uther,  will 
Ann  the  macki  for  wordi,  never  liniae  the 
pen  in  writing  ■  ward,  exct^pl  in  a  very  lew 
for  tlie  take  ol'  preseniog 
beaaty  of  the  wri^inj;,  wliicli  will  alwtya 
be  atleoded  with  a  rorreapDodent  degree 
of  bmiiy  uid  legibility;  a  circunuluice, 
ptiiiip*,  peculiar  to  ibe  method  of  Mr.  Bf- 
rom,  where  bonty,  brevity,  and  legibility 
■re  liippily  cambined. 

The  twenly'one  consonints  wliicb  rom- 

Uie  >hort-band  alptmbet,  are  fonacd 

0D(  of  aiiDple  lines, 

imall  loops  or  twirta,  Thetc  LnM 
derive  Uieir  respeclive  powen  and  proper- 
tiea  by  their  difference  of  pwition,  and  by 

itneaf  them  bein^  made  curvilincal. 

The  horiioatal  cbaracten  are  always  to 

B  writteo  from  leli  to  richt;  rbe  perpeii- 
tfcular  OtKi  are  invariably  written  down- 
Wards;  and  with  respect  to  the  oblique 
ckaiacten,  it  is  to  be  obierved,  ihat  those 
whirh  leao  to  the  left  are  genenlly  wriltsti 
upwards,  while  ihoae  having  their  inelina. 
liaD  In  the  tight  hand,  are  alwayi  wrillen 
downwards.  Not  any  of  the  twirled  leiieti 
(Ihe  duplicale  chatacten  denoting  A,  j,  w, 
«Bil  «*,  which  are  never  joined  to  any  other 
letters  -,  but  simply  al.uid  for  the  word*  Aod, 
Jul,  would,  and  ihoald,  eirepted)  ought 
never  to  be  written  so  a:  to  end  witli  the 
loop.  This  ohiemation  mint  not  be  for- 
gotleo  by  Uie  learner,  and  he  will  never  be 
■t  a  loss  about  tlie  mauier  of  joining  Ihe 
looped  cbanctert  to  other  letters. 

Il  will  be  observed  that  some  of  the  let- 
ters are  denoted  by  two,  anfl  the  letter  J 
even  by  three  different  cbaracten ;  but  as 
Hiese  chataclen  are  formed  in  Ibe  same 
■tnner,  having  only  a  niople  ebange  of 
MsitioD,  and  as  they  irill  be  found  to  be  of 
ifalguUr  advantage  m  Uie  jainin^  of  them  lo 
Mme  letters,  no  ambiguity  can  possibly 
(tile  by  tbeir  occasional  ose.  The  little 
mrk,  denoliog  the  abbreviation  for  Ihe 
tiro  Lstiu  words  rt  cttma,  is  formed  out  of 
tlie  letleis  (  aod  s,  and  is  well  calcnlated 
ibr  Ibe  poipoic  to  which  it  is  applied.  Il  is 
Ihe  only  character  (if  we  except  the  liille 
mark  Air  Ibo  very  common  Icnninaliou 
o  l»t)  which  has  the  appevance  of  an  ar- 
bitrary mark  in  the  whole  system ;  and  even 
this  is  formed  not  ilnctly  upon  an  arbi- 
trary, but  an  alphabetical  principle. 

Wi  have  alnauJ;  observed  Hat  the  vowels 


are  exprrased  in  diarl  haiKl 
dots,  diitiogiiisltcd  by  their  i 
tions  with  respect  to 
whidi  Ihey  are  supposed  to  be  joined. 
Altbongh  it  is  proper,  in  the  spelling  of 
words,  to  use  do  moie  vowch  than  are 
strictly  neceisaiy  to  convey  the  sound;  yet 
as  all  writing  must  be  rendered  extremely 
illegible  by  their  total  omiKion  in  the  mid- 
dle of  wordn,  we  will  here  lay  down  proper 
directions  for  tlieir  use  and  applicaliuD. 
Whenever  a  lowel  constitutes  a  perfect 
syllable  in  any  word,  whether  that  sylhible 
be  incipient,  radical,  or  tenninalive,  it  must 
always  be  insetted;  unlrss  in  Ihe  case  of 
following  a  very  rapid  fpeak^i  and  the 
vowels  which  are  tlieii  unavoidably  omitted, 
should  he  iwerled  as  soon  as  convenient 
afterwards,  while  the  inbjeet  is  fresh  in  the 
writer's  memory;  by  which  means  the  legi- 
biliiy  of  the  writing  will  be  effectually  se- 
cured and  preserved. 

llie  manner  of  placin*;  the  vowels  in  this 
system  is,  of  all  othem,  the  most  natural, 
and  the  freest  from  ambiguity.  A  simple 
stroke,  however  placed,  will  natoially  lug- 
geat  the  idea  of  supplying  five  different 
places  for  the  five  vowel  points;  ri:,  the 
top,  the  middle,  the  bottom,  and  the  cen- 
tres of  Ihe  halves  when  so  divided.  Care, 
however,  mnsi  be  taken  not  to  place  the 
dot  for  Ihe  vowel  a,  orrr  Ilie  perprndicnlar 
or  obliijne  ebaracters;  nor  tbe  same  vowel 
poinl  brjbre  the  horizontal  ones.  By  a  very 
slight  atlenlion,  it  will  be  observed  tliat  in 
this  plan  of  tliort- writing  Ihe  same  general 
melliod  ii  to  be  observed  as  in  common 
writing;  i.e.  not  to  write  perpendicular 
letters  from  the  bottom  upward;,  nor  any 
letters  from  ttie  right  to  the  Irfl;  cons*. 
qnently  all  the  vowel  points  belonginjc  to 
upright  consonants  are  lo  be  pUiced  imme- 
diately bffere  or  ajlct  the  consonant,  as  Ihe 
ewe  may  require;  those  connected  with 
Ihe  horiionlBl  characters,  exactly  trer, 
when  Ihey  precede,  and  under,  when  they 
follow  tbe  consonant 

The  vowels  are  always  reckoned  from 
Ihe  begimiing  of  the  consooant.  Wbrn, 
therefore,  any  inclined  eontonaot  is  begun 
at  the  bottoin  of  Ibe  shorl-hand  line,  and 
written  npvnrds,  the  vowels  are  always 
counted  trom  the  bottom,  on  each  side  of 
the  character,  upwards.  A  due  attention 
to  Ibe  manner  of  phKing  the  vowel  points, 
in  the  cases  of  curved  or  semi-circular  let- 
ters, as  it  is  exhibited  in  the  annexed  plate, 
will  eiplain  Ibe  matter  beyond  tlie  possi- 
bility of  miicoDceptuMi  or  embanwuncDi. 


SHORT-HAND. 

VUb  mpeetto  the  long  and  ilioil  miuiiU  ten  are  made  K 

of  jomlT  it  is  conveniant,  when  time  will  g'Mfy  parallel  linw,  wIimb  fli«l»nce  a  dli^  "1 

■llowof  it,loexpreMtbebrwdMiniilor«  poied  lo  b«  attjiisied  by  the  length  of  tWj 

vowel  by  making  iU  repreienlallve  dot  a  ahorl-hand  (,    i     It  is  aDmedmes  iMceawryi  ] 

Utile  lareer  tlun  in  the  usual  metliod  ot  tx-  „,  ordfr  to  preaerve  a  perfect  lineality  fn   J 

e  vowels.    When  two,  or  more,  the  writing,  to  make  these  letters  only  hat^ij 


diffiereot  towels  occnr,  without  any 
veninfc  eotuonant,  they  may  he  distinituiih- 
ed  by  nuking  ilie  litst  ■  little  Ihicker 
and  tueann,  diminiihing  their  rcspectise 
(ircDiilhi  until  the  lul  Towel  i>  eipresaed, 


their  nsoaf  size;  as  in  Uie  words /iraf,  ^ro^rf 
fToIil,  &c.     In  >  very  few  ii 
lineality   canQot   be  preserved,   even    ^f 
thiu  curtailing  the  size  of  the  letters, 
always  best  to  hft  Uie  pen,  aad  v 


by  beinf  made  of  tlie  osnal  tliickness.  Two  word  „  (mce,  takm;  care  to  place  the  de- 
es, or  two  OS,  may  he  e»preJ«ed  by  two  taclied  parts  very  near  to  each  other,  to 
Job  of  111*  «ame  tiie.    In  swift  writing,  we  drnole  tt 
know,  these  loiniilia    rannot  always   be  jijnd  o, 


alriclly  attended   to.    It  is,  nevenheles 
convenient  to  have  a  method  so  simple  and 


'  perceptible  diffei  ence  will  be  experienced  J 
in  the  breviiyofwritinfi,  while  a  very  tr 
rial  advaolajce  will  be  gained  nn  the  sco 
beauty  and  legibility;  coniideiatiuns  n 
to  be  lost  sight  of  by  tlie  loven  of  useTiil  |l 
and  nlional  stenography. 

3.  The  diameter  of  the  horizontal  si 

ttieir  height  is  rather  more  t^  oue-tUird  \ 
part  of  the  letter  |  1. 

S.  As  both  tlie  benufy  and  the  breeiti/  of  1 
shurt-hand  writing  depend  very  mncli  i 
avoiding,  as  mitrli  as  possible,  the  mski 
of  angles,  and  on  the  general  unifDrmitv 
the  writing,  il  is  propenn  joining  »ich  let- 
ters as  m  and  a,  m  and  /,  n  and  y,  &c.  to- 
gether, to  deviate  a  little  from  the  correct 
form  of  each  teller ;  so  that  Ihey  may  rea. 
dily  and  naturally  run  into  eacli  other.  T 
learner    will    easily   discera    wbere  it  it-fl 
necessary  to  preserve  the  pneint  paint  3tM 
coocurrence.asin  thecaseofmrf,  Ai.&c   ' 
iCTn-         **  "^'  letter  j  I  is  occaiionalty  used  lot 
'w'm^     '*'  ""•j"!  "'*  a^i"''"'"?  '*'ler  only  half  iul 
'-— -  " -"-(ikr,  M«,iic. 


and  it  is  one  of  the  many  cicellencies  peeu- 
liartolhiisyslem,  that  it  will  admit  of  these 
crlbogn^ihical  attentions. 

Tlie  letter  y,  at  Uie  beginnioE  of  words,         __ 

is  a  consonant ;  but  at  the  end  of  word»,  or     cirrnlar  lettera  is  tli 
when  il  Mows  a  consonant,  it  i«  a  vowel,     ^mj^  height  is  ratlit 
and.  as  such,  is  represented,  in  shorl-hand, 
by  a  dot  in  the  fs  place, »  in  tbe  word 
iati,  innlg. 

Ai  the  boritontal  charartera  nmy  be 
written  at  Uie  top,  or  middle,  or  botiom, 
of  ihe  line,  the  vowel  may  be  sometimes 
MJMfnl  by  tlieir  sitoalion  between  the  pa- 
tallela,  m  same,  at  the  top  i  ria,  in  the  mid- 
dle -  and  *■",  at  the  bottom  of  the  line. 

There  are  few  monoio  I  tables,  beginning 
with  a  towel,  that  arc  immediatety  follow- 
«|  witheillierJorw;  lor  which  reason  Ihe 
following  rule,  pecniiar  to  Ihese  two  letlen, 
will  seldom  occasion  any  ambiemily,  and 
atTords  a  convenient  method  of  express- 
ing  a  great  varieiy  of  very 

Tlie  letters  h  and »,  hating  a  vowel  point  .     ,     ^         . 

before  them,  are  10  be  considered  at  de-  5-  Eacept  in  tlie  foregoing  case,  a  letlw. 
noting,  by  one  mark,  the  two  lelleti,  A(,  of  halfsizr,when  itl>  ttiadei/KiDUi/fy,  alwija' 
irl  respectively,  with  the  prefixed  vowel  indicates  Iha I  the  adioiiting  cliatacler  *  '  ' 
bc'lween  them;  as  in  the  words  W,  hil,A<rf,  be  resolved  into  two  letters.  When 
*■(,-  ieat,tet(,int,*'t,lXC.  requisite  to  double  the  leltcrs  r  or/ an 

Having  said  thus  ranch  concerning  the  consonant  is  required  to  be  joined  with 
nature  and  use  of  the  vowel  points,  we  wiU  them,  they  are  generally  lengthened  by  a 
proceed  to  give  some  further  direclioos  re-  greater  inclination  of  tbe  stroke  Ihaa  lunaL 
ta'ivc  to  Ihe  form  and  proportion  of  tbe  Double  /,  and  double  s,  when  necessary, 
riiort-hand  characters ;  the  various  ways  of  may  be  made  by  a  hltle  break  in  the  .uid- 
joining  the  cnrvibneal  ones  with  the  greatest  ^'  "'  ~ 
ease  and  elegance;  togettier  with  some 
mles,  dtsigned  to  obviate  a  fcw  apparent  of  it  from  the  line  it  was  describing.  There 
dilBculties,  which  may  be  supposed  to  oc-  are  one  or  two  cases  where  it  is  better  en- 
cnr,  moie  or  less,  to  every  learner  of  short-  tirely  to  lift  llie  pen,  and  make  a  small 
l,„,j.  stroke  through  the  letter,   nearly  in    Ihe 

1 .  AUtbe  perpemUetilM  and  iocUnad  let-     nanner  we  nsiuUy  crou  tin  1  in  long  baiuL 

v<a.  VI.  ^ 
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words  idlY,  butler,  mifUr,  &c.  *•  ••"•  *^*>'•  ^h'^cter    H  ,  wifl  reprwnt 

6.  No  letten  v«  to  be  doaUed  ia  Aort-  ^'  ^T'"'*  '",  '*"  ••'  'l"'  «•■«  '•^"". /' 

land,  nnle»  .oo>e  rowel  comet  between  -'"Tj'^ '%"'.!' !:.'"''  ••"*"  f"'" ''«= 

ll^^  middle  of  the  precedmg  coosonaot,   thtis 

7.  When  tliere  are  Tarions  frays  of  join-  H  ,  will  denote  tlic  two  words  it  is,  or 
ing  the  same  Ir.tten  together,  which,  in  the  r*     .           ,».... 

present  highly  improved  system  of  abort-  /      » ^f  «^   This  mte  is  very  comprchcn- 

hand,  is  not  onfreqaeotly   the  caie^  the  "^*^-    ^lie  wnter  will  apply  it  as  he  finds 

learner  shoald  accQstom  himself  to  that  *^  "*^!?»*fy  ""J  convenient  so  to  do. 

which  is  the  best,  or  most  Imeal,  preserving  \  Derivative  noons,  adjectives,  and  ad- 

as  much  as  possible  the  fiiU  proportion  and  l^'^'\  «»y^»>«  very  conveniently  expressed 

compact  form  of  every  letter.  ^^  P^,*"^'  differently  placed,  at  Uie  end  of 

It  is  to  be  observed,  as  another  advan-  ^^^'"^  ^'  consonant    TTie  snUlant.ye  point 

tage  peculiar  to  this  syitem,  that  here  the  ^'""^f^Z   "°T  "^^^  ^^^Z"^?  "/f  'T 

•trictWadherence  to  the  common  roles  of  fonant,  and  in  a  direct  me  with  .  ;  Uie  ad- 

ponctoaUon  may  be  observed.  Tlie  period,  rj^.        ? ' ?i  T^  ^/^k   *^.    ? 

1-.'  A.II  -*^        ti  u  :    ..»»i:.^  K„  «  ™«  lower  down  to  the  left  of  the  substantive 

or  fnll  stop,  which  is  supplied  by  a  very  ^  .^.         .  ^      j     w     •     *    u      i      ^ 

^*                    ^^         ^           '  point ;  and  the  adverb  poipt  to  be  phiced,. 

•mall  circle,  o  beuig  the  only  exception.  in  the  same  manner,  to  the  right  of  the  snb- 

The  characters  denoting  the  prepositions  k%a    ^      .  -  ,        vJM 

.  and  termimitiont  beingderived  frt>m  the  »tantivepomt;  as,Vi,/angf{^»es.;V^, 

alphabet,  are  easily  retained  in  the  memory,  farge^ul ;  ^^.  ,  forgetfully. 

and  are  of  very  extensive  ose  to  the  brevity  4,  Very  comipon  words,  or  soch  as  liave 

pnd  legibUity  of  short  hand.    Their  respec-  ^  immediate  relation  to  the  sol^ect,  ami 

five  powers  and  uses  ate  diatinctly  delhieat-  ^^e  therefore  easily  discoverable,  may  be 

ed  in  the  pUte.    It  is  sofficient  to  remark,  denoted  by  their  first  consonant,  or  fint 

that  in  writing  them,  they  ought  always  to  be  y^^  ^j  cowonant^  with  tlic  sobstanU ve, 

formed  rather  smaller  than  the  rest  of  the  let-  adjective,  or  adverb  point  annexed.    The 

ters,  and  shonld  be  placed  snfficienUy  near  adjective*,  wbicli  nsually  accompany  such 

the  radical  part  of  the  -word  pf  which  they  substantives,  may  also  be  denoted  by  theif' 

constitute  a  part,  that  they  aaay  not  be  fi„j  consonant,  joined  to  the  substanUve  i 

mistaken  for  sep^tfate  and  distinct  words.  ^                                ^ 

^  Double  prepositional  chaiacteia  joined  to-  ■»,*  1-. ,  htwUe  serttmt ;  \J  ,  Akmoii  na- 

gether,  as  comj^,  miiUMtUr^y  Sec.  ^^  ,    y  ^  ^^^^^  ^^^^^  ^^ 

The  phind  of  nouns,  ending  in  nought  to  5,  pj^^^  a  dot  at  the  point  of  concur- 

^ave  their  terminative  letter  written  rather  ^^  ^f  ^^^  consonant  marks,  to  denote 

smaller  tbao  the  other  letten.  Aveiyhttla  ^^^  iubstanUves  connected   together  by 

practice  wiU  accustom  tl|e  wnter  to  this  .^^^  preposition,  which  is  omitted  j   as, 

method  of  fienotmg  such  plmal  no^ms.  \                                                ,   _, 

When  the  learner  has  acquired  a  perfect  ^  >  ^^  of  God,  or  Kghi  tf  thegapel; 

knowledge  of  so  much  of  tbe  art  as  wc  have  o^^            qf/rratiiu.  &c     Also  when  an 

already  laid  down^  he  may  p^  to  make  .cUecuVr^^e^Kher  of  1^^  J^Z 

himself  acquainted  with  tlie  following  ^^^  ^^^^  ,^,y  ^  ,^^  ^  represented  by 

Rf  LKS  OF  Abbr£tiation  ,'  by  which  he  tlieir  first  coosonanu  joined  together,  witk 
wUI  be  enabled  to  foUow  the  most  rapid  the  dot  placed  at  the  end  of  the  first  sob- 
speaker,  and  win  soon  become  an  expert  coo  j 
stenotrapher.  sUntive ;  as  the    ^-*^  ,  great  goodnem  of 

1.  Tlie  auxiliary  verbs,   tin*  participle  ^•*'- 

nof,  and  tlie  pronouns,  being  severaUy  de-  ^-  The  substantive  point,  placed  before 

noted  by  their  first  con<ioiiant,  may   be  *  ""«*«  consonant  mark,  denotes  that  the 

o^  substantive  is  to  be  repeated,  with  some  mter- 
joined  to   one  another;  as    -^  ,  omoc, 

V  ,^Mhe,^  ,k^nMb*,».  veotagpreporition,  ».  I  .  day  VJ«-d^.- 

f .  Join  the  marks  or  letters  in  an  un-  K  from  time  /•  time,  &c 

UMial  manner,  in  order  to  show  that  each  7.  Place  the  substantive,  adjective,  or 

particular  mark  denotes  a  word,  and  not  adverb  point  before  two  or  more  consonant 

•  amgle  letter;  as,  by  joining  the  letter  a  marks,  to  denote  two  or  more  substantives, 

!•  the  ABdAe  instead  oirtke  lop  of  tiw  latter  adyectifct  or  adnrb^  connected  by  a  091^ 
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jnncrioti  ;  as,     '*-^>  King,  Lwd,  and  adjectlfe,  and  fd,  otthd;  at,  h^T  ,  iti^ 

CffflUMJM  ;  ^_^  ^  nberly,  rigkteouMly,  and  impouibU  to;  Kl/^,  U  i«  not  <o  he  sup- 

8.  Expren  1od«  wordji  by  tlieir  first  syl-  ^he  above  abbreviating:  rules,  though  few 
hblei,  with  fti  many  pointi  annexed  as  "» nambcr,  are  very  exte^wvc  in  theirapplU 
Ibera  are  syiUbles  wanting.  lu  very  com*  «**»«»•  An  assiduous  attenUon  to  the  na^ 
■on  words  tlie  poinu  may  be  occasionally  *»*^  ^^^  «d«>m  of  our  language  may  suggest 
untied  QtUeni  as  useful  and  extensive  as  these. 

9.  Express  lon^  words  by  their  preposi-  J^^l^  "^  J^^ll?  ^^»  ^«  *V /  right  fonn. 
tiom,  toother  with  their  next  vowel  6r  t^^l±^  If  gitimate  ways  of  contracting 
consonant  only  increase  m  proportion  to  the  writer** 

,„     ,     *      ,     ,          .^      ,   .   ^  wantoftliem.  It  must  be  obvious  to  every 

to.  Words  may  be  denoted  by  their  first  one  bow  much  a  systematic  plan  of  abbre- 

^Dwel  and  consonant,  wiUi  their  termma-  ^^  |ii,e  this,  is  superior  to  that  wliich 

tiODS  added;  as,  z^,  arbitrwif;   ^'  ,  op*  consists  of  a  multitude  of  arbitrary  iharks 

mrtUMUiff  dec.  ^^  signify  particular  words  and  phrases ;  a 

11.  Words  easily  discovered  by  their  con.  l^  ""^  "^^  only  disfigures  the  writing. 

Mction,  may  be  expressed  by  their  fi«t  »'"«'*n«;^«tncarly,f  not  entirely,  illegible 

Towel  and  consonant,  or  by  their  preposi-  ^""^  ^  ^,  writer  hinwelf  unless  it » tmi- 

tiooi  only :  and  as  few  English  woids  end  ?'"'**?  "f  f**  ***"«  ^"^  "^'^^^  ^**  '"^J^^  "l 

With  the  syllable  io,  the  preposition  to  may  S^  ,"*>  '"^'"^S^-  ^^  experience  of 
^                          ■                    •'the  late  ingenious  Dr.  Darwm  will  serve  tor 

be  joined  to  the  precediag  word;  as,  ^  ,  illustrate    the   futility   of  these   systenuL 

.  .        -       "T.     _,.-,,     -  "  The  book  I  learned  short  hand  from,'* 

hd^  /.  ;       V,  s^ufaciory  to,  ficc.  ^^^  ^^^  ^^^^  ^^^^^  „  ^  p^^,j^^  ^^ 

«.  Join  the  pronouns  to  prepositions ;  Gnmey,  and  said  to  be  an  improvement  on 

IS,  kN ,  #.  HUT ;  L* ,  «o  US ;  1. ,  fo  you,  Ac.  ^aaon ;  other  treatiaes  of  shorthand  I  have 

always  adding  the  Towel  point,  when  the  ^'^  examined,  and  found  them  all  of  nearly 

words  woiUd  odierwise  be  Uable  to  be  mis.  ^"^  exceUence.     I  can  only  add,  tliat 

1^^^  many  Yohimes  I  wrote  from  medical  lec- 

«o  '  i^:«  #1^  ,^m^^^Ai^»  ^m^^A   *ka  .v..^^  **"^es  I  now  find  difficult  to  decipher.*'  Had 

13.  Join  the  preceamg  word,  the  prepo-  ^A^-rk.            ^j^i          *        /.-*» 

^            o       --»        r'-nr  Qy^  Darwm  practised  the  system  of  Mr. 

aitioni  and  pronoun  aH  together ;  as,  -^v^ ,  Byrom»  we  can  assert,  both  from  our  own 

tOoMg,  Uma'Hr^.atrecd  with  me. 4e.  "P*!"""'/"''  '^ T'^Sl"?  "'  """^ 

^              ,     ,           ,                 ..  Others,  that  he  wonld  have  found  no  senous 

14.  Join  adverbs,  verbs,  prepositioiM,  difficulty  in  deciphering  his  medical  lee 
pronominal   adjectivw,    and   subitaoUves  turos  at  any  period  of  time  after  they  were 

,  «U  together ;  as,  '^  ,  tqfei^  depend  %pm  written.    For,  as  the  present  indefiitigable 

my  io0rd,  &c.  ^''*  ^^^^^  observes,  in  the  introduction  to 

15.  Many  common  phrases,  formed  by  a  J^  ^'^  T7^,J^  *!! ~^*^'  '  u^'J?*?^ 
mbstantive,  preceded  by  th^  prepositions  ^  «'''>*^  ♦!«*  *^  »  **^;^^'^J^'*  ^ '!": 
tril*,  wUk^ut,in,  &c.  and  followed  by  to, «/,  «»» '°«*^»"^  ^*J  ?^f  «**d  h«  (Mr.  Byrom's) 

^                 '                              "^  general  phm,  which  must  for  ever  be  the 

ice.  maybe  abbreviated;  as,   vv  y  teUk  basisofevery  future  rational  system." 

regard  to\  ^^\,  «•  eoma^qiutnce  of,  &c* 

These    several   words   are   expressed  by  The  first  Pmi  of  the  Specimens  without  Con- 

tlieir  first  consonants  only,  joined  together,  tractions,  speU  necording  to  the  Method 

the  vowel  o  being  added  in  the  first  exam-  need  in  writing  Short-hand.    (See  Hates 

|»le  to  denote  the  preposition  to.  Shorthand.) 

16.  In  like  manner,  denote  common  ad- 
verbial phrases  by  the  initial  consonants  '^^  bear,    a  fabl^. 

joined  together;  as,  ""Vn  ,  inlikemmmer;  A  bear,  wo  ws  bred  m  the  savg  desrts 

^^  of  Sibria,  had  an  inklnation  to  see  tlie  wrld. 

^  ,  tapar<i4n(kr  i  VA/^  ,  t«  a  greal  men-  He  travid  firm  forst  to  lb»t,  and  fi-m  on 

^^'^t  ^c.  kngdm  to  aothr,  making  mui  prtiid  obsrva- 

17.  NaaMrom  eontractions  may  be  made  tions  in  lis  wa.  Among  the  rst  of  hs  ex- 
wiMO  it  if,  or  U  «i#,  arelbUowed  by  ap  knot,  he  km  bi akidnt  into  i  fknnr^  vard^ 

K  9  *     * 
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wr  he  MW  a  Dinbr  of  pltri  stnding  to  dnk  by  way  of  returning  thanks  to  heaven^  for 

bi  the  sid  of  a  pool.    Obsrving  that  at  em  ki  way  of  riming    thnks   to      H.       fr 

•Ip  they  tnmd  op  thr  beds  tords  the  ski,  he  -                           . 

could  nt  frber  enkring  the  resn  of  so  pekulr  ™  ^^ts  they  received,  and  was  indeed 

a  snnni.    They  told  hm  that  it  wa  bi  wy  of  '**    *V**     <*^     rsvd,      and  tra     indd 

liming  thanks  to  hm  fr  the  bnfts  they  rsvd,  an  ancient  and  religious'  custom,  which 

and  ws  indd  an  ansnt  and  rigs  kstm,  which  mi                  nr                      kgtm    which 

they  conld  nt,  wtli  a  saf  knsns,  orwthot  im-  ^.           , . 

piity,  omit.    Her  the  bear  bnt  mto  a  ft  of  ^^  «>«Jf  °<>t,  with  m  safe  conscience,  or 

laftr,  at  ons  mimkmg  thr  gestrs,  and  itikling  '*^  ^^  »'»     wth  a  sqf     ktuns,      or 

thr  soperstitioo,  in  the  mat  kntmtos  mnr.  without  impibtt'%  omit    Here  the  bear 

On  this  the  kok,  wth  a  sprt  sotable  to  the  ^^         i^„        ^^      jj^     tke  ber, 

Didness  of  hs  krktr»  adrsd  hm  in  the  folohug  i 

wrds.  "  Ai  yoa  ar  a  stmgr,  sr,  yon  psps  «>«"*  into  a  fit  of  laughter',  at  once 

mabeexkadtheindsnsiof  ihisbehTr;  yet  fn^  into  a               fi                 9i   wb 

gvme  leavtoa  you,  that  non  but  a  bw  mimiddng  their  gestures,  and  ridicolicg 

would  rdkl  am  rigs  srmni  watsoerer,  m  the  „„„jy,^      ^^         ^^      ^^     ^^^^^. 

pmiiofthoswoblieTthmof  impTtDB." 

tiieir    SUPERSTITION*    IN     THE*     most 

An  Exempi^Uaium  of  the  Spedmen   with  thr           mpertt.              ni              tnst 

CoKtratiunu ;  coniainmg  mmmeol  Rtfer-  contemptuous  manner*.   On  this",  the 

ences   to  aU  the  RuUe  of  AbbrenatUm^  ^^^                      ^^^        ^j^ 

the  fowieenthy  JffUemth,  amd  tewenteenth  ' 

excepted.  cock,  with   a  spuit  suitablb  to"  the 

'  .  ,                         ,      ,              ,  Icfc,      wth    a    nrt              ete             the 

A  bear,  who  was  bred  in  the'  savage  '^ 

A  ber^     wo    we    bred     nt         ,eeg  boldness  of  his^*  character,   addressed 

Ms  krktr^  adnd 

deserts  of  Siberia,  had  an  incubation*  to 

derie    tf    Sbrie,  hadim     in,                io  ium »  the' following***  words.  <  As  yon 

hm       nt  foing         wrds*     *  As  yoK 

•ee   the   woRUX*.      He    traTeOed  from 

«er    the       W.          He       trvld     fim  « •  stranger,  sir,  you  perhaps'  may  be" 

.           .    - «r  « ttrngr,   sr,   you         p.           1116 

FOREST    TO    FORESi',     and    from    one  ^            ^            m^ 

f                      and    firm      en  excused    the    ibdecebcy*    of     this'* 
KIBGDOM3    to    another,     making    many 


adcsd       the  tad.  Jis 


profound   OBSBRTATIOBS"  IB   HIS"   Way. 


kng.        to     mnthff        mking     mm       bbhatiour*;  yet  gite  me  leave  to'*  tell 

bdL  fft  gmlto  tl 

she  ms       we.  yoo^  that  none  but  a  bear  would  ridicule 

Among  the  rest  of  his"  EXCURSIONS*,  he  V^,  ^fuU    nn    but  u  ber  would     rdkl 

Amsmg  the  nt        fe  exk.         he  my   reugious   ceremony*  whatsoerer, 

came  by  accident*  into  a  larmei^  yard,  «^  ^  mntsoeur^ 

km    bi        uk.        into  u  frme's    yrd^  j„  ^^^t  presence  of  those"  who  believe 
wliare  he  saw  a  number  of  poultry  standing       •*         I****  /••  wa       6Ja 

•or      he  sewn  nmbr    tf  pUH     stnding  Hiemof  importance.' 
to  drink  by  the  siDB  OF  A  pool.*  Observing,     thm  of    taiprfat.' 

to  ink  Hthe        ep  Oberving^ 

The  learner  vrill  perceive,  by  this  ezem- 

that  It  evety  sip  they  turned  up  their  pUfication  of  the  abort  specimen  en  the 

that   nt    eeri     sp    they    tmd     up    thr  piate,  that  the  rules  of  abbreviation  are  not 

heads*  towards  the  sky,  be  could  bot»  only  constructed  on  the  most  shnple  and 

hs.        trds      the  ski,  hkn  scientific  principles ;  but  that  tliey  possess 

an  abnost  unlimited  power  of  contraction, 

forbear  enquiring  the  reason  of  so  pecubar  .^d  have  a  peculiar  adaptation  to  the  genius 

frbr      enqring    the    rsn     ff  so     pkir  ^^  phmseology  of  our  hmguage.    With 

a  cei^mony.    They  told  him,  that  rr  was*  these  rules,  perfectly  learnt,  and  brought 

4    enmd,       Tkty  ttd  km,  that    t$  into  nst  by  ciperkBoey  the  present  system 
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%f  ihort-band  majr  be  applied  to  aII  the  pinv  art :  but  let  all  your  imprevemeofs  Iba 

poses  for  which  this  iovaluable  art  is  in-  founded   on  the   lational   principles   laid 

lendedy  with  as  little  labour  in  the  acqui-  down  by  the  ingenious  Inventor. 

litiMi,  and  with  less  ambiguity  in   decy-  12.  If  yon  write  Byrom's  Short4iand, 

pberingy  than  attends  the  learning  of  any  your  writing  will  be  easily  read  by  all  who 

•tber  system  of  stenography  hitherto  made  practise  the  same  system.    Let  aU  rational 

pohlic  Stenographers  observe  uniformity,  and  the 

paving  availed  ounelves  of  the  improve-  Art  will  soon  become  generally  usefol. 

BMots  made  by  Mr.  Molineux  on  this  mode  13.  Write  not  too  close;  and  never  snf- 

•f  short-writing,  first  invented  by  Mr.  By-  fer  your  characters  to  have  a  weak,  diminn- 

rom,  and  recommending  the  learner  for  tive  appearance.    Let  your  whole  practice 

farther  instructions  to  Mr.  Molineux's  trea-  be  bold  and   dignified ;  agreeably  to  Hia 

tiie,  we  think  it  only  necessary,  in  order  to  genius  of  the  system  you  have  adopted.  * 

give  the  learner  a  still  more  adequate  know-  14.  Do  not  make  a  secret  of  the  Art :  it 

ledge  of  this  system  of  short-hand,  to  lay  js  worthy  of  being  universally  known  and 

before  him  the  following  practised* 

«.«.»w  ».n.^.»».  -^»  *  «»..w»  ««.•  SHORT  sighiedfuss,  in\medicine.    See 

cm ERAL  DIRECTIONS  FOR  A  YOUNG  STB-  ^.                       -071 

NOGRAPHER  MyOPIA. 

SHOT,  a  denomination  given  to  all  sorts 

I.  Short-hand  is  one  of  the  perpendicular  of  imiis  for  fire  arms;  those  for  cannon 
hands,  and  that  your  writing  may  have  a  being  of  iron,  and  those  for  guns,  pistols,  &c 
vertical  appearance,  always  place  yourself  of  lead. 

ciactly  parallel  widi  your  paper.  <«  To  find  the  weight  of  an  iron  shot" 

S.  Make  all  your  strokes  of  an  equal  whose  diameter  is  given ;  and  the  contrary. 

tUcknesft ;  and  endeavour  to  be  as  correct  Rule.  Double  the  cube  of  the  diameter  iu 

as  possible  in  the  formation  of  the  Short-  inches,  and  multiply  it  by  7 ;  so  will  the 

kand  characters ;  because  any  material  de-  product  (rejecting  the  two  last  or  right 

Tiatioa,  either  in  their  shape,  or  in  tlie  posi-  hand  figures)  be  the  weight  in  pounds.  Ex. 

tioB  of  the  stroke,  may  express  a  difierent  What  is  the  weight  of  an  iron  shot  of  7 

letter,  or  produce  illegibility.  inches  diameter.    The  cube  of  7,  is  S43f 

S,  Let  the  looped  or  twirled  letters  have  which  doubled  is  686,  and  this  multiplied 

tiieir  loops  made  as  circular  as  is  consistent  by  7  produces  4802,  which,  with  the  right- 

with  beauty  and  ease  of  joining.  hand  figures  rejected,  gives  48  pounds,  the 

4.  Make  the  horizontal  characters  which  weight  required. 

denote  the  letters  m  and  it,  with  their  deri-  *'  To  find  the  diameter  of  the  shot,** 

natives,  ch  and^,  nearly  semicircular;  but  when  the  weigiit  is  given.    Rule.  Multiply 

the  rest  of  the  curvilineal  letters,  which  are  the  cube  root  of  the  weight  in  pounds  by 

cither  vertical  or  oblique,  are  always  less  1.923,  and  the  product  is  the  diameter  in 

curved,  except  when  they  are  made  only  inches.  Ex.  What  is  the  diameter  of  an  iron 

balf  size.  shot  of  5t  pounds  ?  TTie  cube  root  of  59  is 

5.  S^il  in  the  shortest^  but  neatest  and  3.732,  which  multiplied  by  1.923  gives  7. 177 
most  compact  manner  possible.  inches,  the  diameter  required. 

6.  Use  no  more  vowels  than  are  neces- 

aary ;  yet  never  leave  out  any  that  are  dis-  ^^^  ^  Lagarithnu. 

linctly  sounded.  To  one-third  of  the  logarithm 

7.  Observe  lineality  and  beauty  at  all     of  62 0.572001 

times,  and  occasionally  lift  your  pen,  rather  ^^^  ^®  constant  logarithm....  0.283979 

tM"  fall  below  or  rise  above  the  space  al-  ^^  ^*®  ^°*  ^  ^®  logarithm 

lotted  for  the  Short-hand  characters.  of  the  diameter  7.177 0.855980 

8.  Use  no  arbitrary  marks  at  all ;  but  let  <*  To  find  the  diameter  of  a  shot,"  from 
every  abbreviation  be  formed  upon  rational  the  impression  or  cavity  it  makes  by  striking 
and  scientific  principles.  m  brass  guri,  or  other  object  Rule.  Divide 

9.  Never  use  the  common  stops  or  points  the  square  of  the  radius  of  the  cavity  by  the 
for  any  but  their  own  proper  and  legitimate  depth  of  it,  and  add  the  quotient  to  the 
purpose.  depth,  the  sum  will  be  the  diameter  of  the 

10.  Never  afiiect  too  much  brevity :  com-  shot  required. 

mon  Shorthand  is  sbort.enough  for  all  com-  Shot,  common^  smoU,  or  that  used  for 

flMo  purposes.  fowling,  shonld  be  well  siaed :  for,  should  it 

II.  Make  no  fiodfiil  inDOvatioiia  io  the  be  too  great,  then  it  flioi  thm  and  scatters 


SHO  SHU 

fbo  much :  or  if  too  tmall,  then  it  his  not  gree  of  heat,  that  it  shall  be  not  so  cold  aa 
weight  and  strength  to  penetrate  far,  and  to  stop  np  the  holes  in  your  plate,  nor  so 
the  bird  is  apt  to  fly  away  with  it.    In  or-  hot  as  to  caose  the  shot  to  crack ;  to  remedy 
tier,  therefore,  to  ha^e  it  soitable  to  the  the  heat,  you  nrast  refrain  itorking  till  it  is 
occasion,  it  not  being  always  to  be  had  Ui  of  a  proper  ooohiess ;  and  to  remedy  the 
every  place  tit  for  the  purpose,  we  shall  set  coohiess  of  yonr  lead  and  plate,  you  must 
down  tlie  true  method  of  making  all  sorts  blow  your  tire ;  obse rving,  that  the  cooVr 
and  sizes  vnder  the  nama  of  mould-shot,  yonr  lead  is,  the  larger  will  be  yonr  shot ; 
formerly  made  after  the  following  process :  as,  the  hotter  it  is,  the  smaller  tliey  will  be. 
Take  any  quantity  of  lead  yon  think  6t,  After  yon  hare  done  casting,  take  them 
and  melt  it  down  in  an  iron  tcsscI  ;  and  as  rnit  of  tbe  water,  and  dry  tliem  over  the  ^ 
it  melts  keep  it  stirring  with  an  iron  ladle,  fire  with  a  gentle  heat,  stirring  them  con- 
skimming  off  an  impurities  whatsoever  that  tinually  that  they  do  not  melt ;  when  dry, 
may  arise  at  top ;  when  it  begins  to  look  of  you  are  to  separate  the  great  shot  from  the 
a  greenish  colour,  strew^on  it  as  mndi  anri*  small,  by  the  help  of  a  sieve  made  for  tliat 
pigmentom,  or  yellow  orpiment,  finely  pow-  purpose,  according  to  their  several  sixes, 
dered,  as  will  lie  on  a  shilling,  to  every  But  those  who  would  have  very  large  shot, 
twelve  or  fourteen  pounds  of  lead ;  then  make  the  lead  trickle  with  a  stick  out  of 
stirring  them  together,  tlie  orpiment  will  the  ladle  into  the  %vater,  vrithout  tbe  plate. 
tLdnc.    The  ladle  should  have  a  notch  on  if  it  stops  on  the  plate,  and  yet  the  plate 
<me  side  of  the  brim,  for  more  easily  ponf-  is  not  too  cool,  give  bnt  the  plate  a  littla 
ing  out  tlie  lead :  the  ladle  must  remain  in  knock,  and  it  will  run  again ;  care  must  be 
the  melted  lead,  that  its  heat  may  be  tlie  had  that  none  of  your  implements   are 
same  with  that  of  the  lead,  to  prevent  in-  greasy,  oily,  or  tlie  like ;  and  when  the  shot, 
conveniences  which  otherwise  might  hap-  being  separated,  are  found  too  large  or  too 
pen  by  its  being  either  too  hot  or  too  cold ;  small  for  your  purpose,  or  otherwise  imper- 
theu,  to  try  your  lead,  drop  a  little  of  it  feet,  they  will  serve  again  at  tbe  next  ope- 
ftito  water,  and  if  the  drops  prove  round,  ration. 

then  the  1^  is  of  a  proper  heat ;  if  other-  Shot,  patent  milUd^  are  thus  made ;  sheets 

wise,  and  the  shot  have  tails,  then  add  more  of  lead,  whose  thickness  corresponds  with 

orpiment  to  increase  the  heat,  till  it  is  found  the  sice  of  the  shot  required,  are  cut  into 

•nfficient.  small  pieces,  or  cubes,  of  the  form  of  a  die. 

Then  take  a  plate  of  copper,  about  the  A  great  quantity  of  these  little  cubes  are 

aixe  of  a  trencher,  which  must  be  made  put  into  a  large  hoOow  iron  cylinder,  which 

with  a  hollowness  hi  the  middle,  ilnrnt  is  mounted  horizontally  and  turned  by  a 

three  inches  compass,  within  which  must  be  winch ;  vrhen  by  their  friction  against  one 

bored  about  40  holes  according  to  the  si«e  another,  and  against  the  sides  of  the  cylin- 

•f  the  shot  which  yon  intend  to  cast:  the  der,  they  are  rendered  perfoctly  round  and 

hollow  bottom  should  be  thin;  but  the  very  smooth.  The  other  patent-shot  are  cast 

thicker  the  brim,  the  better  It  will  retaha  ui  moulds,  in  the  same  way  as  bulleti  are. 

the  beat.    Phuse  this  phite  on  a  firame  of  SHRIMP,  in  ichthyology,  the  Englfth 

iron,  over  a  tube  or  vessel  of  water,  about  name  of  two  different  species  of  the  squilta, 

four  inches  from  the  water,  and  spread  vis.  the  common  shrimp,  and  the  snSooth- 

bundng  coals  on  the  plate,  to,  keep  the  lead  nosed  shrimp.    See  SQt;iLLA. 

melted  upon  it;  then  take  some  lead  and  SHROWDS,  or  Surouds,  m  a  ship,  are 

pour  it  gently  on  tbe  coals  on  the  pUte,  and  the  great  ropes  ivliicfa  come  down  both 

it  win  make  its  way  through  the  holes  into  sides  of  the  masts,  and  are  fastened  below 

the  water,  and  form  itself  into  shot;  do  to  the  ehaina  on  the  s1iip*s  side,  and  abafl 

thus  tin  all  yonr  lead  is  run  through  tb^  to  the  top  of  the  mast ;  being  parcelled  and 

boles  of  the  plate,  takfaig  care,  by  keeping  served,  hi    order   to  prevent  the  mast's 

yonr  coals  alive,  that  the  lead  does  not  cool,  galling  them.    The  top  mast-shrowds  are 

and  so  stop  np  the  holes.^  fastened  to  tbe  pnttock-plates,  by    dead 

While  yon  are  casting  in  this  manner,  an-  eyes  and  hiotards,  as  the  others  are.    Some 

other  person  with  another  faKUe  may  catch  of  the  terms  re ladog  to  the  shrowds  are  ; 

some  of  the  shot,  phMing  the  ladle  four  or  ease  the  shrowds ;  that  is,  slacken  them  ; 

five  inches  underneath  the  pUte  in  the  and,  set  up  the  shrowds ;  that  is,  set  them 

water,  by  which  means  yon  wiH  see  if  they  stiffcr. 

are  defective,  and  rectify   them.     Yonr  SHUTTLE,  in  the  manufkctures,  an  in- 

^hicf  care  b  to  keep  the  lead  in  a  jut  de-  strumcnt  raoch  used  by  vreavers,  in  the 


SID  SID 

iiiid«U«  of  which  b  aii  eye,  or  civily,  where*  thread  appears  to  he  in  proportion  to  the 

in  is  iaclosed  the  spoul  with  the  woof.    See  perfection  of  the  TegetatiOn,  and  to  th» 

lI'eAviNG.  distance  that  the  phint  is  kept  at  from  of lier 

SIBBALDIA,  in  botany,  so  named  io  phints.  The  fibres  lie  in  strata,  of  winch 
nemory  of  Sir  Robert  Sibbald,  professor  of  there  are  sometimes  six ;  they  arc  not  quite 
physic  at  Edinburgh,  a  genus  of  the  Pen-  straight,  but  preserve  an  nnduUting  direc- 
tandria  Pentagynia  class  and  order.  Nata-  tion,  so  as  to  form  a  net-work  In  their  natu- 
ral order  of  Scnticose.  Rosacea,  Jnssien.  ral  positions.  Tlieir  smell  resembles  that 
Essential  character :  calyx  ten  cleft ;  petals  of  hemp  ;  the  fibres  are  whitrr,  but  more 
five,  imertcd  into  the  cal>x;  styles  from  dry  and  harsh,  tlian  those  of  Lemp.  The 
the  side  of  tlie  germ ;  seeds  five.  Theie  lianhness  is  owing  io  a  greenL^h  gluten 
are  tliree species.  which  connects  the  fibres  ;  and  the  white 

SIBTHOUPIA,  in  botany,  so  named  in  colpur  must  always  be  obtained  at  the  ex- 

4oBoiir  of  Humphrey  Siblhorp,  M.  D.  pro-  pensc  of  having  ftiis  kind  of  tliread  less 

dasaor  of  botany  at  Oxford,  a  genus  of  the  supple  ;  when  of  iu  natural  hue,  it  is  very 

Didynamia  Angicspernri-ii  clas»  and  order,  soft  and  flexible. 

Natural  order  of  Pedicufaires,  Jussien.  £s-  S ID E^  tlic  half  of  any  thing,  as  an  am- 

lential  character:  calyx  five-parted;  co-  mal,  a  ship,  5u:.   Tfie  sides  of  ah  animal  are 

roUa  five- parted,  equals  stamina  in  remote  distinguished ' into  the  right  and  left  side  ; 

|iairs ;  capsule  compressed,  orbicular ;  two  but  those  of  a  ship,  into  the  starboard  and 

ceUed,  with  the  partition  transverse.  There  larboard  side.    In  geometry,  the  sides  of  m 

is  only  one  spexsies,  ris.  S.  Eiiroposa,  Cor  rectilinear  figure  are  the  lines  which  form 

•ish  money- wort,  a  native  of  Portu^l  and  its  periphery. 

England,   iu  sliady  phures;  it  flowers  in  Sides  nun,  or  Syiiod*s    aieir,  persona 

JoJy  and  August.  who,  in  large  parishes,  are  appointed  to  as- 

8ICE  ace,  a  {fame  vrith  dice  and  tables,  sist  the  clrarchwardenR,  in  their  inquiry  and 

wliereat  five  may  play;  each  having  six  presentments  of  snch  offenders  to  the  or- 

aieo,audtlie  last  out  losing.    At  this  game,  dinary,  as  are  punishable  iu  the  spiritnal 

Ibey  load  one  another  with  aces ;   fiixes  court. 

bear   away;    aud    doublets    druiks,  and  SIDEREAL  (f/r^,  is  the  time  in  which  any 

throws  aijpiin.  star  appears  to  revolve  from  tlie  meridian 

SICYOS,    in  1)Ofany,   a  cemn  of  the  to  the  meri«lian  ag;un ;  which  is  '23  hours 

Blonoecia  Syngenrnia  class  and  order.    Na-  36'  4'  6"  of  mean  solar  time  ;  there  being 

tnral    order  of   Ciicnrbitari'v.     Emential  S66  sidereal  days  in  a  year,  or  in  the  time 

character:  calyx  five-toothed  ;  corolla  five-  ot'S65  diurnal  revolutions  of  the  Sun;  that 

parted  :    male,   filaments    three  :   female,  is,  exactly,  if  the  equinoctial  points  were  at 

style  trifid ;  drupe  one-seeded.    There  are  rest  in  the  heavens.    But  the  equinoctial 

tiiree  species.  points  ge  backward,  with  respect  to  the 

SI  DA,  in  botany,  a  genus  of  the  Mona-  stars,  at  the  rate  of  50"  of  a  degree  in  a  Jn- 

delpliia  Polyandria  rlass  and  orJrr.    Na-  Han  year ;  which  causes  the  stars  to  have 

tnral  order  of  Columniferv.     Malvaceni,  an  apparent  progressive  motion  eastward 

Juisien.     Generic  character :    calyx    pe-  50"  in  that  time.    And  as  the  Sim's  mean 

riauth  one-leafed,  angular;  corolla,  petals  motion  in  the  ecliptic  is  only  ii  signs  29^ 

five,  wider  above,  emarginate,  fastened  be-  46'  40 '  15'"  in  365  days,  it  follows,  that  at 

low  to  the  tube  of  the  stamens  ;  stamina,  the  end  of  tliat  time  he  will  be  14'  19"  45" 

^laments  very-many,  united  below  into  a  short  of  that  point  of  the  ecliptic  from 

lul>c,  in  the  apex  of  the  tooth,  divided ;  pe-  vrhich  be  set  out  at  tlie  becinning;  and  the 

rirarpiuni,  capsule  roundish,  angular,  cow-  stars  will  be  advanced  5()"  of  a  degree  with 

posed  of  five  or  more  c^lls;  seeds  solitary,  respect  to  tliat  point.    Con5eqnentIy,  if  the 

There  are  ninety-nine  ipeciesy  natives  of  Sun*s  centre  be  on  the  meridian  with  any 

warm    climates  -,    and  most  oi  them  are  star  on  any  given  day  of  the  year,  tliat  star 

found  in  the  East  or  West  Indie«.    The  wUl  be  11' 19"  45  "  +  50"  or  15' 9"  45"  east 

Chinese  nsake   cords  of  the   S.  abutikm.  of  the  Sun*s  centre,  on  the  365th  day  after- 

This  plant  loves  vrater,  and  may  be  advan-  ward,  when  the  Sun*s  centm  is  on  the  mer|- 

tageously  planted  in  niarslii^  and  ditches,  dian  ;  and  therefore  that  litar  will  not  come 

wrheie  nothing  else  vrill  grow,    llie  mace-  to  tlie  meridian  on  that  day  till  the  Son's 

ration  of  the  smaller  stalks  is  finislied  in  centre  has  passed  it  by  i  d'  38"  5f'  of 

about  fifteen  days  ;   of  the    larger  in  m  mean  sohu-  time ;  for  the  hun  takes  so  mnch 

inonth.   The  siRogtb  aud  gooduesf  of  tiis  ttee  ta  go  through  an  arc  of  15'  9"  45'"  } 
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•nd  their,  in  365<>  0^  l'  0"  S8'"  bf"  the  star  rallHs,  or  places  of  arms  the  most  distant 
Will  have  jost  completed  its  366th  revolu-  from  the  town,  should  have  a  greater  ex- 
tion  to  tlie  meridian.  tent  than  those  which  are  the  nearest,  that 

SIDERITE,  a  name  given  by  Bergtean  the  besiefters  may  be  able  to  take  the 
to  a  supposed  peculiar  metallic  substance,  enemy  in  flank,  should  he  resolve  to  attack 
which  is  the  principal  cause  of  the  brittleiiess  the  nearest  parallels.  The  trejich  should  be 
of  some  kinds  of  bar  iron.  This  has  long  .  opened  or  begnn  as  near  as  possible  to  tlie 
since  been  discovered  as  the  phosphate  of  place,  vrithont  exposing  the  troops  too 
iron.  much,  in  order  to  accelerate  and  diminish 

SIDERITIS,  in  botany,  trofMOorf,  a  ge-  the  operations  of  the  Mege.  Care  should 
nus  of  the  Didynamia  Gymnospermia  claM  l>e  taken  to  join  the  attacks  ;  that  is,  they 
and  order.  Natural  order  ofVerticUUtss.  La-  should  have  communications,  to  the  end 
biatae,  Jussien.  Essential  character :  calyx  that  they  may  be  able  to  support  each 
five-cleft ;  corolla  ringent ;  upper  lip  bifid,  other.  Never  to  advance  a  work,  unless 
lower  three-parted ;  stamina  within  the  tube  it  be  well  supported  ;  and  for  this  reason, 
of  the  corolla;  stigma,  the  shorter  involvhig  u  the  interval  between  the  second  and 
the  other.    Thereare  twenty  species.  third  pbce  of  arms,  the  besiegers  should' 

SIDEROXYLON,  in  botany, troii>iMMl,m  make,  on  both  sides  of  the  trenches,  smaller 
genus  ofthePentandriaMonogynia  class  and  places  of  arms,  extending  40  or  50  toises 
order.  Natural  order  of  Dnmotss.  Sapotae,  in  length,  parallel  to  the  others,  and  con-^ 
Jussien.  Essential  character :  corolfat  five-  structed  in  the  same  manner,  which  will 
deft ;  nectary  five-leaved ;  stigma  simple ;  serve  to  lodge  the  soldiers  m,  who  are  to 
berry  five-seeded.  There  are  nme  spe-  protect  the  works  designed  to  reach  the 
cies,  chiefly  natives  of  the  Cape  of  Good  third  pbce  of  arms.  Take  care  to  place 
Hope.  '    th^  batteries  of  cannon  in  the  continuation 

SIEGE,  in  the  art  of  war,  the  encamp*    of  the  faces  of  the  parts  attacked,  in  order 
ment  of  an  army  before  a  fortified  phice,     to  silence  their  fire ;  and  to  the  end  that  the 
with  a  design  to  take  it    The  method  of    approaches,  being  protected,  may  advance 
'  encamping  is  very  different  in  a  siege,  ftom     with  great  safety  and  expedition.    For  this 
that  observed  on  a  march ;  as  in  the  former     reason  the  besiegers  shall  always  embrace 
the  army  environs  the  place,  vrithont  cannon     the  whole  firont  attacked,  in  order  to  have 
shot,  that  nothing  may  enter.    If  the  phipe     as  much  space  as  is  requisite  to  pbce  the 
lie  situated  on  a  river,  a  detachment  is  sent    batteries  on  the  produced  fiices  of  the  works 
to  the  other  side,  and  bridges  of  communi-    attacked.    Do  not  begin  the  attack  with 
cation  made,  both  above  and  below  the     works  that  lie  cUmo  to  one  another,  or  with 
town.    The  army  also  encamp  with  theur     rentrant  angles,  which  would  expose  the  at- 
backs  to  the  town,  with  the  batfalions  and     tack  to  tlie  cross  fire  of  the  enemy, 
squadrons  interiined ;    and   having  taken        *'  Stores  required  for  a  months  siege  are 
possession  of  all  the  heights,  whence  the    as  follow  :"  powder,  as  the  garrison  is  more 
enemy  may  be  annoyed,  the  engmeers  trace    or  less  strong,  8  or  900,00026. ;  shot  for 
the  lines  of  circumvallation  and  contravalla-    battering  pieces,  6,000 ;  shot  of  a  lesser 
tion  ;  every  regiment  workipg  at  the  phice    sort,  20,000 ;  battering  cannon,  80 ;  cannons 
appomted   them.      See   Fortificatioh.     of  a  lesser  sort,  40 ;  small  field-pieces  for 
Csiptain  James,  in  his  Military  Dictionary,     defending  the  lines,  20 ;  mortars  for  throw- 
has  given  the  follovring  rules,  vrfaich  onglit  to     ing  shells,  24 ;  mortars  for  throwing  stones, 
be  adopted  in  sieges,     llie   approacfaaa     12  ;  shells  for  mortars,  16  or  16,000 ;  hand- 
should  be  made  without  being  seen  from  the    grenades,  40,000  ;  leaden  bullets,  1 80,000 ; 
town,  either  directly,  obliquely,  or  in  the     matchesin  braces,  10,000;  flints  for  muskets, 
flank.    No  more  works  should  be  made    best  Wt,  100,000 ;  platforms  complete  for 
than  are  necessary  for  approaching    the     guns,  100  ;pUtforms  for  mortars,  60;  spare 
place  without  being  seen  ;  t.   e.  the  be-     carriages  for  gun.*,  60  ;  spare  mortar-beds, 
siegers  should  carry  on  their  approaches    60  ;  spare  sponges,  rammers,  and  ladles,  in 
the  shortest  way  possible,  consistent  vrith    sits,  20  ;  tools  to  work  m  trenches,  40,000. 
being  covered  against  the  enemy's  fire.  AU        Several  hand-jacks,  gins,  sling-carts,  tra- 
the  parts  of  the  trenches  should  mnlnally    veiling  forges,  and  other  engines  proper  to 
support  each  other ;  aud  tliose  which  are     raise   and  carry   heavy  burdens  ;    spare 
furthest  advanced,  should  be  distant  from     tnnber,  and  all  sorts  of  miner's  tools,  mant- 
those  that  defend  tliem  above  120  or  150     lets,  stnft'ed  gabions,  fosdncs,  pickets,  and 
toises,  that  is,  within  mnsket-ihot.    Vnt  pt*    gabioiii. 
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StENITE,  in  minersiOE;,  one  oT  the 
compDood  primilive  rocks  tint  codbhIs  a- 
KDlnlly  nf  crystals  uid  graina  of  homblend 
inbctlileil  in  fetepar.  Quarumd  mica  are 
occaiiamll)'  found  in  sieiiile,  but  in  verj 
wmiil  quantity.  It  is  romnionly  in  mass, 
UKt JsrareryeithetscliiBtoseorstratified.  It 
ionirtiiiiea  contains  metallic  Tcini. 

SIEVE,  or  Sbarce,  an  iutrument  leir- 
mg  lo  icpante  the  fine  from  tbe  coaree 
port*  uf  powdrrs,  lujuors,  and  tlie  like  -.  or 
la  deanse  pulse  Troin  diut,  li^ht  gnioi,  &c. 
It  ii  made  of  a  rim  of  wood,  Die  circle  or 
^nce  •rhertof  ia  filtfd  with  a  plexuiof  silk, 
liflliny,  hair,  linen,  wire,  or  eveu  thin  slices 
of  wood.  IV  sieves  which  have  large 
bole*  ire  lomciiiues  also  called  riddles, 
•oeh  «s  the  coal  or  lime  sieve  ;  i  be  garden - 
oeve,  Hic.  Wheo  dru^s  are  apt  to  evspo- 
nte,  on  being  passed  throueh  the  sieve,  it  u 
■Hia]  to  have  it  covered  with  a  lid. 

SIGESBECKIA,  in  botany,  so  named 
frota  Jobn  George  Sirgcsbeck,  a  Grnnan, 
prefect  of  the  Pelenburgh  garden,  a  gcnos 
of  tbe  Syngeneiia  Potygamia  Siiperflua  cLus 
mm!  order.  Natoral  order  of  Cumpotits 
Oppoiitifoliv.  Corymbifene,  Juasieu.  E«- 
•cntial  chancier :  calyn  eiterinr,  five- 
leaved,  proper,  spreading  ;  niy  halved  ; 
pappus  none  ;  receptacle  cal^.  There  are 
Ihrce  <pecie9. 

SIGKT,  inue  >/.  Tbe  atean  of  sight  is 
a  globular  body,  which  conlaint  within  it 
transpaieni  substances,  fitted  to  form  on 
the  back  part  o(  it  ■  picture  of  the  object 
of  sight.  Ad  examination  of  the  eye  of  an 
as  will  give  a  pretty  accurate  idea  of  the 
general  ttnirtare  of  the  human  eye.  We 
•ee  in  front  a  horny  transparent  substance 
railed  the  cornea.  Next  to  Uiis  is  a  wa- 
tery fluid  called  the  aqiieous  humonr,  in 
wlitch  the  iris  flmts  like  a  delic-ale  curtain, 
with  a  hole  in  the  middle  called  the  pupil. 
Befaiad  tbe  iris  we  find  a  solid  body  with 
two  convex  surfaces ;  Uris  is  called  the 
cryittlline  Iras.  Next  to  tliis  ts  tbe  vi- 
treous humour,  a  jelly  like,  transparenl  sab- 
tlsnce,  wbieli  fills  Uie  ball  of  the  eye.  The 
retilM  consists  ofeicecdiDgty  niinute  fibres 
from  the  optic  nerve,  wbicli  are  spread  over 
Ibe  whole  of  the  back  part  of  tbe  inner 
■nrface  of  the  eye.  Behiud  tbe  retina  is  a 
mueoni  or  slimy  matter,  which  in  the  ha- 
man  eye  is  of  a  dark  colour,  and  serves  to 
imbibe  the  rays  of  light  wliirh  pan  tlirough 
the  retina,  so  as  to  prevent  the  confiision 
which  Moidd  arise  froni  tlie  reflection  of 
Uiem.  Tbe  retina  is  the  immediate  organ 
of  sight.     The  rays  of  h^bt,  proceeding 
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from  every  visible  point  of  the  object  d 
sight,  enter  tbe  eye  through  the  i 
and  pass  through  the  pnpili  they  : 
fracted  by  the  three  hnmours  of  tlieeyej™ 
so  as  to  farm  upon  the  retina  an  eniul- 
sitely  beautitiil  and  distinct,  tbongb  mi- 
nute, pictnrc  of  the  object.  A  pretty  cor- 
rect idea  of  the  formation  of  this  picture 
mtay  be  obtained,  by  carefully  cntting  off 
the  back  eoalini;  of  an  ox's  eye,  and  liold- 
ing  behind  it  n  piece  of  paper  to  receive 
the  picture  of  a  Inmiooua  object.  For  n  more 
minute  accDunt  of  the  structure  of  the  eye, 
see  Ajiatomv, 

What  effect  is  produced  upon  the  optic 
nerve  by  the  formation  of  lhi»  picture  upon 
the  retina  is  not  certainly  known  -,  it  is  suf- 
ficient for  our  present  purpose,  that,  by 
means  of  the  nerve,  &r.  the  impression, 
whiitever  it  be.  Is  commnnlcaied  to  the 
mental  organs,  and  prodnces  in  Chem  those 
effects  which,  when  attended  with  con- 
sciousness, are  called  sensations.  See  Mek- 
TAt  Philosophy,}.  II. 

If  tlie  tensatiou  produced  by  the  object 
of  light  be  considered  unblended  witli  the 
relies  of  other  sensatioos,  we  find  tliat  it  is 
merely  what  can  be  commnnimled  by  a 
minute  picture  on  Ihc  retina.  The  sensa- 
tion of  colour  con  lie  thus  eommnnieateil, 
and  this  is  the  only  sensation  which  can  be 
considered  as  appropriate  lo  the  sight.  The 
sensation  of  f^ure  can  be  tlina  conunnai- 
cated,^ut  only  of  figure  in  two  directions, 
lengtli  and  breadth  \  for  the  picture  on  tbe 
retina  can  have  only  those  two  dimeniions. 
Tlie  sensation  of  magnitude  eon  also  be 
thus  communicated,  but  not  of  real  magni- 
tude ;  for  the  visible  seiuattan  of  real  mag- 
lutnde  cannot  be  conveyed  by  a  pictnre, 
wbicb  is  almost  indefinitely  smaller  than 
tbe  real  object.  To  use  tlie  illustration  of 
Adam  Smith ;  "  If  you  shnt  one  eye,  and 
hold  immediately  before  the  other  a  small 
cu^le  of  plain  glass,  of  not  more  than  half 
an  inch  in  diameter,  you  may  see  Ibroogh 
that  circle  the  most  extensive  prospects, 
lawni,  and  woods,  and  arms  of  the  sea,  and 
distant  moimlaiiis.  Tou  are  apt  to  imagine 
that  tbe  visible  picture,  whieh  yon  thus  see, 
is  immensely  great  and  extensive  i  bnt  it 
can  be  no  grealer  than  Ibe  visible  circle 
ihrougb  which  you  see  it.  If,  while  you 
are  looking  through  ibe  circle,  you  could 
conceive  a  fairy  hand  and  a  £uiy  pencil 
to  come  between  your  eye  and  the  glass, 
that  pencil  might  delineate  upon  that  liltle 
glast  Ihc  oalline  of  all  those  eilensive  lawns, 
and  woods,  and  arms  of  tbe  sea,  and  diitant 
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monntahu,  in  tlie  dimeiuioDS  with  which  id  tlie  formation  of  our  perceptions.    Tliere 

they  are  seen  by  the  eye.**    Again,  it  is  ob-  are  however  nnnieroiis  circumstances  which 

nous,  that  however  Urge,  or  however  small,  prove  the  point;  the  most  satisfactory  are 

the  fiekl  of  view,  the  picture  occupies  an  those  attenduig  the  obtauiiog  of  the  «ight,  at 

equal  extent  on  the  retina.    Similar  obser-  m  period  when  recollection  can  register  tlie 

vatioDs  may  be  made  with  respect  to  dis-  sensation?.    One  such  ciute  fell  under  the 

tiDce.    The  organ  of  sight  can  convey  only  observation  of  the  able  Clieselden,  and  wc 

that  sensation  of  distance  which  may  be  shall  state  some  of  ttie  principal  circiim- 

prodaced  by  a  minute  picture  on  the  re-  stances  of  it.    Mr.  C.  couched  a  youth  of 

tina ;  that  is,  nothing  but  the  sensation  of  thirteen  years  of  age :  wiien  he  wa3  allowed 

the  distances  of  tlie  different  parts  of  the  to  use  his  sight,  all  objects  appeared  to  him 

-picture,  wliicJi  may  bear  no  proportion  to  alike  to  touch  his  eyes,  as  the  things  which 

the  real  distances,  and   ran   only  be  in  he  felt  touched  his  skin.    He  considered 

one  direction.    Similar  things  nmy  be  said  solid  bodies  as  planes  differently  coloured ; 

^  motion,  tliat  1%  change  oi  position.    The  and  when  he  had  learned  to  distinguish  solids 

irisible  sensation  of  motion  is  merely  that  by  their  appearances,  lie  was  greatly  sur- 

produced  by  the  motion  of  different  parts  prised,  when  examining  the  pictures  of  so- 

of  the  picture  on  the  retina.  lid;,  to  find  all  the  parts  plane  and  smooth 

The  fact  is,  that  not  the  objects  tliem*  like  the  rest ;  he  asked  which  of  his  senses 

aelves,  but  the  picture  formed  upon  the  re-  deceived  him,  bis  sight  or  his  hearing  ?  Be- 

Una,  it  the  immediate  object  of  the  sight,  ing  shown  a  miniature  of  his  fatlier,  whicii 

Wittiont  the  sense  of  touch  it  is  probable  wai  painted  on  a  watch-caue,  he  at  once 

that  the  picture  would  never   have  con-  perceived  tltat  it  was  a  representation  of 

▼eyed  ideas  of  real  figure,  magnitude,  mo-  his  father,  but  expressed  great  surpi  Ise  that 

'  fioa^  ^r  positton ;  still  more,  that  it  would  so  large  a  countenance  could  be  contained 

■ever  have  conveyed  the  idea  that  external  in  so  small  a  space :  it  appeared  to  him  as 

«bjaets  produced  the  picture.    Of  colour  it  impossible  as  for  a  pint  to  hold  a  hogsliead. 

convey  sensations,  which  do  not  re-  Air.  Ware  published  in  the  Philosophical 

iive  correction  from  the  touch,  and  which  Traa\actions  of  1800  a  case  which  sevnit-d  to 

be  acqaired  by  tbesiglitalene.    Per-  militate  greatly  a;:ainst  Mr.  C'sconcln^ions: 

complelely  blind  liave  been  known  to  Mr.  W.'s  patient  from  the  iiist  had  ideas  of 

4iftlnfaMi  ol^ects  of  one  colour  from  those  distance  and  form.  But  Mr.  W.  iMmseif  fur- 

«f  aaother,  but  t|iis  is  by  tlie  feel  of  the  nishes  m  solution  of  this  difRculty  j  for  we 

atffiMct  of  thoaa  objects.    If  tliey  have  ne-  find,  from  his  paper,  tliat  his  patient  had 

Tor  at  all  possessed  sight,  though  they  may  always  been  able  to  uistinguish  light  and 

apeak  of  colours,  and  dUtioguish  coloured  vivid  colours  from  shade. 

•Iljeets,  and  even  have  a  remote  idea  of  tha  Sensations  of  colour  are  in  tlie  early  parts  of 

cMiseaofoursensationsof  colours,  yet  they  life  very  vivid,  and  assist  considerably  in 

call  have  no  sensations  nor  consequently  the  formation  of  aur  mental  pleasures ;  but 

ideas  of  colours.  Mr.  Locke  mentions  a  blind  the  other  sensations  derived  from  this- sense 

man,  who  saiil,  that  he  imaguied  the  colour  are  principally  important  to  us,  as  being  by 

of  scarlet  resembled  the  sound  of  a  tnunp4t.  association  tlie  signs  of  the  ideas  derived  from 

•   Tlte  limits  here  stated  of  the  direct  power  the  touch ;  and  trom  their  distinctness,  well 

of  Ibe  sense  of  sight  may  appear  strange  to  calculated  to  serve  as  the  connecting  bond 

tbosa  who  have  not  been  accustomed  to  of  union,  and  to  bring  again  into  the  view 

diatingaiBh  between  the  sensation,  and  the  of  the  mmd  those  ideas.    The  visual  scnsa- 

perceplion  of  which  the  sensation  forms  a  tions,  of  themselves  considered,  are  seldom 

part.  (See  SBWiATioii.)  We  seem  to  have  the  objects  of  reflection  ;  wc  seldom  even 

(fn  immediate  sensation  of  the  real  situation  think  of  them^  and  while  we  appear  to  give 

and  magnitudes,  dec.  of  objects,  but  what  to  the  visible  appearances  of  objects  our 

|ias  been  before  stated  is  an  indisputable  fact,  minutest  attention,  we  are  in  part  attend- 

The  case  is,  tlie  compound  idea,  formed  ing  only  to  the  tangible  qiudities  of  whicli 

from  the  sensations  of  tonch,  in  connection  the  visible  appearance  is  the  sign.    Were  it 

•vith  certain  visual  sensations,  are  so  early  not  therefore   for   association,    the   sight 

formed,  and  so  early  connected  with  those  would  be  of  little  more  use  to  us  than  a 

visual  sensations,  that  wc  have  no  rccoUec-  beautiful  picture  of  objects  with  which  we 

iion  of  the  simple  idea  of  sensation,  or  of  have  no  concern.    But  consider  its  value 

die  formation  of  the  compound  idea :  in-  in  connection  with  association,  and  it  must 

4eed,  ••  active  agentiy  we  had  no  copcerjft  be  regarded  as  the  most  pcttect  and  thu 


SIG  SIG 

most  pemmientlj  valoable  of  all  the  senses,  pricornm  Vf y  Aqiuiiinsun  £7,  Pbcrs  }(,  Of 

*ne  hrfbmmtioii  obtained  by  the  touch  is  tliese  signs,  the  first  six  are  called  noi  thern^ 

acquired  slowly  ;  and  the  sensations  mnst.  lying  on  the  north  side  of  the  eqnatur  ;  the 

be  eoothiually  repeated,  in  order  to  acqnirc  last  six  are  called  southern,  behig  situated 

MfbrmatioB  respecting  new  ohjfcts;  but  to  the  south  of  the  equator.    The  sign 

tke  sight  takes  in  a  vast  Tarict^'  of  objects,  from  Capricornus  to  Gemini  are  called  as- 

and,  almost  at  a  glance,  can  diMinimish  most  ccnding,  the  Snn  approadiing  or  rising  to 

that  is  necessary  to  be  known  rcfi)>ecting  the  nortli  pole  while  it  passes  through  them ; 

them.    Its  sensations  recall  the  past  im-  and  the  signs  from  Cancer  to  Sagittarins 

pTfiions  derived  from  the  touch,  and  at  are  called  descending,  tiie  .Su;i,  as  it  moves 

once  siigce«t  the  suee,  the  shape,  the  dis-  through  them,  receding  or  descending  from 

tnoe.  of  their  various  objects.  "  If  a  man,"  the  north  pole.    See  Zodiac. 

■ays  kctd,  *'  were  by  feeling  to  iind  out  the        Sign  rRnnuaL    T1h>  King's  signature  is  so 

ignre  of  the  Peak  of  Tenerifle,  or  even  of  called.  All  commissions  in  the  regular  army 

Sl  Peter's  at  Rome,  it  wuuUl  be  the  work  of  Great  Uritam,  army  warrants.  Sec  bear 

ofa  lifetime.*' Besides,  its  discovery  rear h\rs  the  sign  manual.    The  appoinments  of  of« 

farther  than  the  tonch  could  carry  us ;  it  ficcrs  in  the  volunteers  have  been  so  distin- 

enables  as  to  range  through  the  vault  of  guislied  during  the  present  war.    Adjutants 

Heaven,  and  determine  tlie  motions  of  the  only  in  the  militia  have  tlieir  commissions 

iieavenly  kimiiiaries.    It  ti-accs  in  the  corni-  signed  by  the   King  ;  those  of  the  field 

teaanrc  the  workings  of  the  mind ;  it  dis-  efliceni,  captains,  and  subalterns,  &:c.  ara 

plays  the  passions  and  affections  of  the  iionl.  signed  by  the  lordn  lieutenants  of  conntiea^ 

With  association  it  is  every  thing :  witliout  or  by  their  deputies  for  the  time  being, 

it,  it  would  be  useless  as  tlie  bright  fleeting  sanctioned  by  a  previous  intimation  from 

visioos  of  sleep.  the  Secretary  of  State,  that  the  Ki^g  doea 

SiGHTSo/*a^cdraiif,  £cc.  thin  pieces  of  not  disa|)prove  of  the  names  which  have 

brass,  raised  perpendicularly  on  its  side,  or  been  laid  before  him. 

on  the  index  of  a  theodolite,  circumferentor,        SIGNALS,  certain  signs  agreed  tipon, 

Stc,    They  have  each  an  aperture,  or  slit,  for  suddenly   conveying    intelligence   to 

«p  the  middle,  through  which  the  visual  places,  to  which  the  voice  cannot  reach. 

rays  pass  to  the  eye,  and  distant  objects  are  Thiu,  in  some  countries,  tires  are  lighted 

•cen.  upon  the  hills,  at  the  approach  of  danger : 

SIGN,  in  algebra,  denotes  a  symbol  or  and  at  the  beginning  of  a  battle  or  an  at> 

rJiaraeter.    BIr.  Maclanrin  observes,  that  tack,  signals  are  usually  made  with  dronm 

tlienseof  thenegative sign, in  algebra, bat-  and  trumpets.    At  sea  they  are  given  by 

tended  with  several  consequences  that  at  tiring  cannon,  or  muskets;  byhghts,  fligs, 

first  sight  are  admitted  with  difficulty,  and  saib,  &c. 

has  sometimea  given  occa-sion  to  notions        Signals  at  sea  are  made  by  the  admiral  or 

tint  seem  to  have  no  real  foundation.   Tliis  commander  in  chief  of  a  sqnadron,  either 

sign  implies  that  the  real  value  of  the  qiuin-  in  tlie  day,  or  by  night,  whether  for  sailings 

tity  represented  by  the  letter  to  which  it  is  figliting,  or  the  better  necnrity  of  the  mer- 

prefised,  is  to  be  subtracted  ;  and  it  serves  chant  ships  under  their  convoy :  these  aro 

with  the  positive  sign,  to  keep  in  view  very  numerous  and  important,  being  all  ap« 

what  elements  or  parts  enter  into  the  com-  pointed  and  detenuincd  by  the  Lords  of 

position  of  quantities,  and  in  vihat  manner,  the  Admiralty,  and  communicated  in  the 

wliether  as  increments  or  decren;ents,  (that  instructions   sent   to   the  commander   of 

is,  wbetlier  by  addition  or  subtraction)  every  ship  of  tlie  fleet  or  squadron,  before 
which  is  of  tlie  greatest  use  in  this  art.  See     their  putting  to  sea.    Some  of  the  principal 

Negative  ngtu  of  which  are  asYollow :  when  a  commander 

SiGsis,  in  astronomy.    The  ecliptic  is  in  chief  would  liavc  them  unmoor,  he  looaet 

nsnally  divided,  by  a;»trorioiner^,  into  1  '*  his  main-top-sail,  and  fires  a  gun,  which,  in 
parts,  called  signs,  each  of  which  of  course  the  royal  navy,  is  to  l)e  answered  by  every 
contains  30  degrees.  Hicy  are  usually  flag  sliip,  and  every  ship  is  to  get  nnder  tail 
railed  the  signs  of  ili<!  zodiac  ;  and  lie-  as  soon  as  she  can.  When,  in  bad  weather, 
ginning  at  the  equinox,  where  the  Snn  in*  he  would  have  them  wear,  and  bring  to  tlie 
tenects  and  rises  a!)ove  tiic  equator,  have  other  tack,  he  hoists  a  pendant  on  the  en^ 
these  Dames  and  mark!'.  A 1 1< «  cp, Taurus  ^ ,  sign-statf,  and  fires  a  gun :  then  the  leeward^ 
Gemini  ii>  Cancer  *:^,  Leo  SLf  Virgo  n;*  most  and  stem-most  skips  are  to  wear  firsf, 
l^bra  A I  Scorpio  n^,  iifagittariai  f ,  Ca-    and  bring  on  the  other  tack^  and  lie-byi  of 
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fo  on  with  an  easy  sail,  tiU  he  cornea  a-  fires  a  gan :  if  he  wonid  have  the  rear-ad* 

liead.    When  any  ship  discovers  land,  he  is  miral  of  the  red  do  so,  he  hoists  a  red  flag 

io  hoist  his  jack  and  ensign,  and  keep  it  at  the  flag-staff  at  the  mizen- top-mast  head ; 

«broad  till  the  admiral^answer  him  by  hoist-  if  the  rear-admiral  of  the  white,  a  white 

ing  his,  on  sight  of  which  he  is  to  hawl  flag;  if  the  rear-admiral  of  the  blue,  a  blue 

down  his  ensign.    If  any  discovers  danger,  flag,  and  under  it  a  pendant  of  the  same 

be  is  to  tack  and  bear  op  from  it,  and  to  colour,  with  a  gmi.    If  he  would  have  him 

bang  his  jack  abroad  from  the  main-top-  that  commands  in  the  second  post  of  his 

mast  cross  trees,  and  to  fire  two  guns:  but  squadron  to  make  more  sail,  he  iioists  m 

if  he  should  strike  or  stick  fast,  then,  be-  white  flag  on  the  ensign-staff;  but  if  he 

■ides  the  same  signal  with  his  jack,  he  is  to  that  commands  in  the  third  post  be  to  do 

keep  firingy  till  he  sees  all  the  fleet  observe  so,  he  hoists  a  blue  flag,  and  fires  a  gun ; 

bim,  and  eadeavour  to  avoid  the  danger,  and  all  the  flag-ships  most  make  the  same 

When  the  admiral  would  have  the  vice-ad*  signal    Whenever  he  hoists  a  red  flag  on 

niral  to  send  out  ships  to  chase,  he  hoists  a  the  flag-staff  at  the  fore-top-mast-head,  and 

flag  striped  white  and  red  on  the  flag-staff  fires  a  gun,  every  shit>  m  the  fleet  must  use 

Bt  the  fore-top-mast-head,  and  fires  a  gun:  their  utmost   endeavour   to   engage   the 

but  if  he  would  have  the  rear-admiral  do  enemy  in  the  order  prescribed.    When  he 

ao,  he  hoists  the  same  signal  on  the  flag-staff  hoisU  a  white  flag  on  his  mizenpeek,  and 

»t  the  mizeo-top-mast-bead,  and  fires  a  gun.  fires  m  gun,  all  tlie  small  frigates  of  his 

When  he  would  have  them  give  over  chase,  sqn^on,  that  are  not  of  the  line  of  battle, 

be  hoists  a  white  flag  en  his  flagstaff  at  the  are  to  come  under  the  stem.    If  the  fleet 

Ibre-top-mast-head,  and  fires  a  gun ;  which  be  sailing  by  a  wind  in  the  line  of  battle, 

iignal  is  also  to  be  made  by  that  flag-ship  and  the  admiral  would  have  them  brace 

which  is  nearest  the  ship  that  gives  chase,  their  head-aails  to  the  mast,  he  hoists  up  a 

till  die  chasing  ship  sees  the  signal    When  yellow  flag  on  the  flagstaff  at  the  mizen- 

the  admiral  would  have  the  fleet  prepare  to  top-mast-bead,  and  fires  a  gim,  which  the 

andior,  he  hoists  an  ensign  striped  red,  fl^^-ships  are  to  answer,"  and  then  the  ships 

bhie,  and  white  on  the  ensign-staff;  and  jn  the  rear  are  to  brace  first.    After  this,  if 

fires  a  gun;  and  every  flag-ship  makes  the  be  would  have  them  fall  their  head-sails, 

tame  signal  and  stand  on,  he  hoistt  a  yellow  flag  on  the 

Besides  these,  there  are  many  otlier  sig-  flagstaff  of  the  fore-top-mast-head,   and 

nab  used  by  day;  and  different  signals,  firai  a  gun,  which  the  flag-sbip  must  answer; 

upon  these  and  other  occasions,  used  by  and  then  the  ships  in  the  van  must  M  fint, 

i^t :  and  others  also  when  a  fleet  sails  in  mid  stand  on.    If,  when  this  signal  is  made, 

a  fog;  all  of  which  are  to  be  found  in  the  the  red-flag  at  the  fore-top-mast-head  be 

Book  of  Signals.  abroad,  he  spreads  the  yellow  flag  under 

The  signals  for  managing  a  tea-fight  are  the  red-flag.    If  the  fleets  being  near  one 

also  very  numerous,  the  principal  of  which  another,  the  admiral  would  have  all  the 

are  as  follow:  when  tlie  admiral  would  ships  to  tack  together,  the  sooner  to  lie  in  a 

bave  the  fleet  form  a  line  of  battle,  one  posture  to  engage  the  enemy,  he  hoists  an 

ihip  a-head  of  another,  he  hoists  an  union-  union-flag  on  the  flag  staves  at  the  fore  and 

flag  at  the  mizenpeek,  and  ffres  a  gun ;  and  mizen-top-mast-hcads,  and  fires  a  gun ;  and 

every  flag-ship  does  the  like.    But  when  all  the  flag-ships  are  to  do  the  same.    The 

they  are  to  form  a  line  of  battle  one  a-  fleet  being  in  a  Une  of  battle,  if  he  would 

breast  of  another,  he  hoists  a  pendant  %ifith  have  the  ship  that  leads  the  van,  hoist, 

the  niiion-flag,  6cc.    When  he  would  have  lower,  set,  or  hawl-up  any  of  his  sails,  he 

the  admiral  dT  the  white,  or  he  that  com-  spreads  a  yellow  flag  under  that  at  his 

■lands  in  the  second  post,  to  tack,  and  en-  main-top-masthead,  and  fires  a  gun ;  which 

deavour  to  gain  the  wind  of  the  enemy,  he  signal  the  flag-ships  are  to  answer :  and  the 

spreads  a  white  flag  under  the  flag  at  the  admiral  will  hoist,  lower,  set,  or  hawl-up 

Bnin-top-mast^head,  and  fires  a  gun:  and  the  sail,  which  he  would  Imve  the  ships  that 

when  he  would  have  the  admiral  of  the  lead  the  van  do ;  which  is  to  be  answered 

bine  do  so,  he  docs  the  same  with  the  blue  by  the  flagships  of  the  fleet    When  the 

flag.    If  he  would  have  the  vice-admiral  of  enemies  run,  and  he  would  have  tlie  whole 

the  red  do  so,  he  spreads  a  red  flag  from  fleet  follow  them,  he  makes  all  the  sail  he 

the  cap,  on^  the  main- top-mast-head  down-  can  after  them  himself,  takes  down  the  sig- 

Svard  on  the  back-stay ;  if  the  vice-admiral  nal  for  the  line  of  battle,  and  fires  two  guns 

•f  the  blue,  be  spreads  a  blue  flag,  and  ont  of  hit  fore-chaie,  which  the  flag-thipt 
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J  tLeti  tiny  ihip  i*  to  endeo- 
vunr  to  come  ap  will),  anil  board  the 
CReiD]'.  WiieD  he  wonld  have  Ite  chaie 
giren  over,  be.  boats  a  wlutE'flug  ■!  Ihe 
forc-iop-niiut  bead,  ani)  fires  a  tan.  If  he 
would  hare  the  red  sqnadroo  draw  into  > 
line  of  battle,  one  abreast  of  aoather,  he 
put*  abroad  a  flag  ilriped  red  and  white  on 
tbe  Aag-Maff  at  the  maintop- miut-bead, 
^.  nrth  a  pendant  QDder  it,  and  fire»B  gimi  if 
the  white  or  second  aqiiadroD  ii  to  do  lo, 
lfa<  flag  if  striped  red,  while,  !Uid  blae:  if 
the  bine  or  third  squadroD  if  to  do  so.  the 
flag  ii  ■  Genoese  emign  and  pendants  but 
if  they  are  to  draw  into  aline  of  baitte  One 
a-head  of  anolbcr,  the  same  signaLi  are 
made  wiibout  a  pendant.  If  they  are  lo 
draw  into  Ihe  line  of  battle  one  a-alem  of 
aaotbcT,  with  a  large  wind,  and  he  would 
baTC  the  leaders  go  with  tiie  (larboard- tack  a 
aboard  by  the  wind,  lie  boiats  a  red  and 
white  flag  at  tlie  iniien-peek,  and  lirei  a 
fQD  ;  but  if  Ihey  ihould  go  by  llie  larboard- 
ncki  aboard  the  wind,  he  hoistaa  Genoese 
flag  at  the  saiiM  places  whidi  aiennli,  like 
ollwrs,  mttst  be  answered  by  the  llae-sbipa. 

SlGH«LS,  duy,  are  uiually  made  by  flags 
tod  pcndantf,  sometinin  accompanied  with 
one  or  more  gnns ;  and  nigbtiignah  are 
either  lanterns  disposed  in  certain  tignres, 
•i  lines,  squares,  and  trianglu,  or  are  made 
with  false  titet.  Fogaignala  consist  of  opc- 
raliona  which  emit  sound,  as  firing  cannon 
or  muaketi,  beating  droma,  &c. 

SiCNALs,  in  military  actions.  In  former 
tinea  Urge  piecei  of  wood  were  himg  above 
the  towers  (d'cibes  or  castles,  which,  by  be- 
ing drawn  op  or  lowered,  gave  intelligence 
of  what  paaaed.  Thia  method  has  been  suc- 
ceeded by  the  invention  of  telegraphs, 
which  answer  every  pnrpose  of  communica- 
lion,  wlien  they  can  be  established  throng 
any  extent  of  connlry.  Besides  tliosc  sig- 
nail,  Ihera  are  others  vrtiidi  may  be  called 
vocal  an>l  demi-vocal.  The  vocal  signals 
are  tbsHe  of  the  human  voice,  which  con- 
siat  in  the  neceaaary  precaution!  that  are 
•dopted  to  prevent  a  caard  or  poai  from 
beinic  surprised,  lo  enounce  words  of  com- 
mand in  artiou,  Ac.  Of  the  first  desciip- 
tion  are  p:irelrs  and  caunleiaigDS,  which  are 
exchanged  between  tUose  to  whom  Ibey  are 
■Dtrutled.  and  which  are  I'requently  altered, 
dnrinx  Uie  day  and  nrghl,  lo  prevent  the 
enemy  from  receivmg  any  iBfonnation  by 
vaeau  of  apiea.  llie  demi-vocal  aifoata  are 
conveyed  by  mililary  instnuneotl;  the  dif- 
ferent aomdniga  of  which  indicate,  instan- 
Hwr  ao  amy  i*  to  bait  u  to 
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advance,  ^etber  troops  are  to  conlmoe' 

in  Uie  pursuit  ofan  enemy,  or  to  retrcdt. 

The  demi-rocal  signals,  directed  to  be 
obierved  in  tlie  Brilidi  service,  aa  far  aa 
regards  the  mannuvnng  of  corpa,  &c.  con- 
sist of  signals  for  the  government  of  UEht 
inlintry,  and  of  cavalry  r?giinenl>,  squa- 
drons, or  tionpi :  the  [alter  are  properly 
called  soiuidings.  Ught  infantry  signals  are 
to  give  notice  to  advance,  to  relreat,  to 
bait,  to  cease  firing,  to  assemble,  or  call  in 
all  parties.  In  the  regulations  printed  by 
auihorilf  it  is  obaerred,  that  these  signals 
are  to  be  always  conudered  as  fixed  andl 
determined  ones,  and  are  never  lo  be 
changed.  Tbe bugle homofeachcompaDy 
is  to  make  himself  perfect  master  of  tliem. 
Ail  signals  are  lo  be  repealed ;  and  all  tliose 
signals  which  are  made  from  Uip  line.or  co- 
lumn, are  to  convey  Ihe  intention  of  the 
commanding  ofHcer  of  the  line  lo  the  offi- 
cer commanding  Ihe  light  infantry,  who  will 
communicate  tbein  to  the  several  compa- 
nies or  delachmeuts  either  by  word  ot  sig- 

SIGNATURE,  in  printing,  is  a  letter 
put  at  ibc  bottom  of  the  tint  page  at  least, 
in  each  sheet,  as  a  direction  to  l!ie  binder, 
in  folding,  gatheriufi,  and  collating  them. 
The  signatures  consist  of  the  capital  letters 
of  tlie  alplwbel,  which  change  in  every 
sheet:  if  there  be  more  sheets  than  letters 
in  the  alphabet,  la  the  capital  letter  is 
added  a  small  one  of  the  same  aoil,  as  A  a, 
B  b ;  which  are  repealed  as  often  as  neces- 
sary. In  large  volumes  it  is  iisiuil  to  distin- 
gnish  Ibe  number  of  alphabets  after  tfie 
tint  two  by  placing  a  figure  before  the  sig- 
nature, as  3  B,  4  B,  Slc, 

SIGNET,  one  of  the  Ung'a  seals,  made 
use  of  in  sealing  his  private  letters,  and  all 
grants  that  pass  by  bill  signed  under  hia 
imyesty's  baud:  il  is  always  in  the  custody 
of  the  secretaries  of  state. 

SILENE,  in  botany,  catchall,  a  genua 
of  the  Decandria  Tiigynia  class  and  order. 
Natural  order  of  Caryophyllei.  Caryophyl- 
letE,  Jussleu.  Essential  chancter :  calyx 
vcntncose  ;  petals  five,  with  claws,crowned 
at  Ibe  throat)  capsniea  threeccUed.  Tliere 
are  sinty-six  apeciea. 

SILICA,  in  mineralogy  and  chemistry, 
isgeneralJy  found  ina  stony  Blate,  and  from 
its  forming  nearly  tlie  entire  composition  of 
flint.  It  has  acquired  the  name  of  silica, 
silex,  or  ailiceaua  eartli.  Tbis  earth  exists 
in  great  abundance  in  iialiire,  and  it  coo- 
stilulea  the  biaia  of  lome  of  tlie  hardest 
atones  of  trticb  the  nucleus  of  tlie  globs 
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CMisisti ;  and,  on  accQnnt  of  ill  great  abiin-  potash,  aod  allowing  it  to  remain  for  a  long 

dance,  it  has  been  regarded  at  the  primi*  time. 

-tive  or  elementary  earth,  the  base  of  all  the        Silfca  is  only  acted  on  by  a  very  few  of 

other  earths.  the  acids.    These  arc  the  phosphoric  and 

Silica  forms  one  of  the  constituent  parts  boracic,  which  combine  with  it  by  fiision, 

of  most  stony  bodies ;  bnt  it  exists  in  greal-  and  the  flaoric,  which  dissolves  silica  either 

•St  abundance   in  agates,  jasper,  flints,  in  the  gaseous  or  liquid  states    When  sflica 

quarts,  and  rock  crystal :  in  the  Utter  it  is  held  in  solution  in  water  by  means  of  an 

exUU  nearly  in  a^sUte  of  purity.    To  ob-  alkali,  it  is  also  dissolved  by  tlie  muriatic 

tain  it  perfectly  pure,  a  qaantity  of  quartx,  acid.    Tlie.  alkalies  liave  a  very  powerful 

or  rock  crystal,  may  be  exposed  to  a  red  action  on  this  earth.    In  the  preparation  of 

heat.    When  it  is  taken  from  the  tire,  and  the  pure  cartli,  it  was  combined  with  pot- 

^Ule  it  is  yet  hot,  it  is  suddenly  immersed  ash  hy  means  of  fusion,    lliis  compound  is 

in  cold  water.    It  is  then  to  be  reduced  to  •  Aiflerent  hi  its  nature  and  properties,  ac- 

powder,  and  if  transparent  rock  crystal  cording  to  the  proportions  of  the  sihca  and 

lias  bten  employed,  it  »  then  in  a  state  the  alkali.    Two  or  three  parts  of  potash, 

of  tolerable  parity.    To  havo  it  perfectly  witli  one  of  silica,  form  a  compoond  which 

pore,  mix  one  part  of  tlie  pounded  stone  is  deliqnescent  in  the  air,  and  soluble  in 

with  three  paits  of  potash,  and  ^pose  water.    This  was  formerly  distinguished  by 

tktm  in  a  cmclble  to  a  heat  vfUch  is  anffi-  the  name  liquor  silicom,  or  liquor  of  flmts. 

esent  ibr  the  fusion  of  the  mixture.    The  It  is  now  called  sUicated  alkali.     When 

Bass  thus  obtained  is  solnble  in  water,  this  solution  is  long  exposed  to  the  air,  the 

Add  a  sufficient  quantity  of  water  for  its  earth  is  deposited  ma  flaky  gelathious  form, 

aoltttion,  and  drop  in  mnriattc  acid  as  long  It  is  decomposed  by  acids,  which  combine 

as  there  is  any  precipitate.    Let  this  be  with  the  alkali,  and  the  pore  earth  faUs  to 

repeatedly  wadied  with  water  and  dried,  the  bottom  in  the  state  of  tine  powder. 

The  substance  thus  obtained  is  pure  siKca.  When  the  sohition  is  largely  dilnted  with 

It  is  in  the  form  of  very  fine  white  powder,  water,  and  if  a  greater  quantity  of  tlie  acid 

wbicii  has  neither  tasto  nor  smell.    The  beadded  than  issuffident  to  saturate  the  al* 

particles  are  rough  ami  harsh  to  the  feel,  kali,  the  silica  remains  in  solution.    This  is 

OS  vrben  they  are  rubbed  between  the  fln-  particulariy  the  case  when  the  nmriatic  acid 

gen, or  toadied  vrith  the  tongue.  Thespe-  is  employed;    but  when  the  silica  is  in 

«ifie  gravity  is  3.6.    light  has  no  action  on  gfwter  proportion,  a  compound  u  formed 

ailica,  and  it  is  one  of  the  peenliar  cha-  which  is  poamssed   of  very  diiSerent  pro- 

lacters  of  this  earth,  that  it  resists,  un-  perti«s.    The  substanoe  titus  obtained  is 

changed,    the   greatest    degree   of  heat,  gtoas.    This  earth  also  enters  into  combi- 

There«  is  no  action  between  silica  and  oxy-  nation  with  some  of  the  earths.    If  to  a 

^pUy  asote,  or  hydrogen;  nor  is  it  changed  solution  of  the  liquor  of  flints  lime-water  be 

by  exposure  to  the  air.    It  is'  not  acted  added,  a  precipitate  is  formedi  which  is 

opoB  by  carbon,  phosphorus,  or  salphar.  found  to  be  a  compound  of  silica  and  lime. 

It  is  UMoluble  in  water ;  but,  m  a  state  of  Silica  abo  combines  with  lime  by  means  of 

ninate  division,  it  absorbs  a  considerable  beat,  and  in  certain  proportions  a  glass  is 

portion,  and  forms  with  thu  liquid  a  trans-  formed.     Silicious  earth  enters  with  difii- 

parent  jelly.    When  it  is  exposed  to  the  cnlty  into  combination  with  niai^esia ;  but 

air,  the  whole  of  the  moisture  is  evapo-  if  equal  parts  of  silica  and  magnesia  be 

fated.  axp^ned  to  very  strong  heat,  they  melt  into 

StUea  is  frequently  fouid  in  nature  in  the  a  white  enamel.    But  the  most  hnportant 

crystallized  form,  and  then  it  is  distin-  compooMls  of  the  earths  are  those  of  silica 

gnished  by  the  name  of  rock  cryslaL    It  is  and  alumina.    These  earths  may  be  com- 

asost  commonly  in  hexagonal  prisms,  termi-  bined  together,  as  appears  from  the  expe- 

nated  by  hexagonal  pyramids.    Cryatals  of  riments  of  Ouy ton,  m  the  humid  way.    He 

silica  have  also  been  formed  artifioially.  mixed  together  equal  parts  of  ahmiina  dis- 

In  a  solution  of  silica  in  flooric  acid,  wkick  aohred  by  means  of  potash,  and  of  silica 

Ind  rensained  at  rest  for  two  years,  Berir-  held  in  aolution  by  the  same  alkali.    When 

nsan  found  crystals,  some  of  whioii  were  the  aolntioaa  came  into  contact,  a  brown 

cubes,  and  some  had  tnmcated  angles,  at  none  was  immediately  formed,  which  spread, 

Iho  bottom  of  the  vesaeL    Crystals  of  silica  by  agitation,  through  the  whole  mass,  and 

Inve  also  been  formed,  by  dilating  largely  communJcatttd  to  it  a  yellowish  eoknir.  The 

vith  water  tbt  combfamtion  of  «liea  ind  adsturn  wm  wo  (ivthot  cbaaf  ed  daring  the 
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vpace  of  an  hour,  alUiongh  it  was  occasion- 
ally stirred  with  a  glaw  rod;  but  at  the 
cod  of  that  time  the  whole  mass  assumed 
tlie  appearance  of  a  thick,  opaqae  white 
jelly.  Wlien  Uie  silica  and  alumina  arc 
mixed  together,  and  formed  into  a  paste 
with  water,  apd  exposed  to  heat,  they 
strongly  colicre,  and  assume  a  conshlerable 
degree  of  hardness.  This  compound  forms 
the  basis  oi  all  kimls  of  pottery  and  por- 
celain. 

Barytes  and  strontian  in  some  degree 
dissolve  silica  as  the  alkalies  do.  Two 
linndred  parts  of  strontian,  with  vixty  of 
silica,  beatcd  intensely  in  a  crucible  for  an 
hour,  produced  a  i^rey  souorous  rifty  mass, 
with  only  u  slij^ht  caustic  ta^te.  Tliis  being 
boiled  in  water,  was  partly  dissolved,  but 
conkl  not  be  cr^-stalliicd.  Saturated  with 
nitric  acid,  it  gave,  by  evaporation,  a  copi- 
•OS  jelly,  wliicii  was  pnre  silex.  A  similar 
reiolt  was  obtaineil  when  barytes  was  used 
instead  of  strontian. 

SIUQUA,  in  botany,  a  species  of  pod, 
la  which  the  seeds  are  alternately  fixed  to 
cither  snCore  or  Joining  of  the  valves ;  in 
this  it  diffen  from  tlic  legumen,  which  hna 
Its  seeds  attadied  to  one  suture  only.  This 
kind  of  seed  vessel  is  found  in  all  the 
class  Tetiadynamia  of  Linna*us.    See  Le- 

SILIQUOS£,  in  botany,  tlie  name  of 
the  tbirty^ninth  order  in  Linnacm's  Frag- 
ments of  a  ^fatnral  Metliod,  consisting  of 
plants  that  have  a  siliqua  for  -a  seed  vessel. 
It  is  divided  into  two  sections :  i.  Tliose 
which  have  croH'Sliaped  llowers  with  long 
pods,  as  the  brassica,  cabbages,  raphanus, 
ndidi;  sinapis,  mustard,  Jkc,  2.  Tliose 
with  cross-shaped  6owcn  with  short  round 
pods,  as  the  iberis,  candy-tuft,  lliis  order 
cliie^y  farusbes  biennial  and  peremiial 
lierbs  of  an  irregular  figure.  Tlie  roots  are 
long,  branched,  crooked,  and  fibrous ;  those 
of  the  turnip  and  radish  are  succulent  and 
fleshy;  the  flowers  are  hermaphrodite, 
and  in  tlie  greater  number  disposed  in  a 
spike  at  the  extremity  of  the  branches. 
Tliey  are  easily  rendered  double  by  culture. 
The  stamina  are  six  in  number,  two  of 
which  are  of  the  length  of  the  calyx,  and 
the  remaining  four  somewhat  longer,  but 
shorter  than  the  petals.  I1ie  seed-vessel, 
as  we  have  observed,  is  a  long  pvd  in  phints 
of  the  first  section  ;  a  short  and  round  one 
m  those  of  the  second.  Tlie  seeds  are 
roundish,  small,  and  attached  alternately  by 
•  slender  thread  to  both  soturesj  or  joining 
of  flit  valves. 


SILK,  the  web  or  envelopment  of  ifie 
cateqiillar,  of  a  species  of  moih  called  the 
Phalena  mori ;  which  being  convertible  to 
various  puq>oses  of  utility  and  elegance, 
forms  an  important  article  in  commerce,  ab 
the  material  of  a  valuable  manufacture.  The 
caterpillar,  or  silk-worm,  when  full  grown, 
encloses  itself  in  a  loose  web,  in  the  midst 
of  which  it  forms  a  mndi  closer  case  or 
covering,  of  ao  oval  form,  and  varying  la 
colour  Crom  white  to  a  deep  orange,  bnt 
usually  of  a  bright  yellow  colour.  In  this 
cas«,  or  ball,  tlie  animal  becomes  a  chry- 
salis, and  remains  enclosed  about  fifteen 
days ;  when  having  resumed  active  life,  in 
the  form  of  a  moth,  it  makes  a  hole  at  one 
end  of  its  prison  and  come»  out.  This,  as 
it  destroys  tlie  silk-ball,  is  prevented  in 
those  countries  where  silk  is  cultivated,  by 
killing  the  chrysalides  by  means  of  heatj 
See  PnALENA. 

Tlie  silk-worm  is  supposed  to  be  a  native 
of  China,  at  leakt  the  Chinese  were  the 
first  nation  in  the  world  acquainted  with 
the  manatacture  of  silk.  It  was  little  known 
in  Europe  before  the  time  of  Augustus. 
Galen,  who  lived  about  the  year  160,  men- 
tions silk  as  in  use  no  where  but  at  Kome, 
and  only  among  the  rich.  Hie  Emperor 
Heliogabalns,  wlio  died  in  tlie  year  ^20^  is 
said  to  have  been  the  first  man  that  wore  n 
holosericnm,  or  dress,  made  wholly  of  silk; 
prince?,  as  well  as  subjects  of  tlie  greatest 
quality,  wearing  only  a  stuff  made  of  silk 
mixed  with  other  materials.  In  tlie  time 
of  Anrelian,  silk  was  sold  in  Rome  for  ita 
weight  in  gold,  and  long  continued  to  bear 
a  great  value,  from  Uie  expense  attendii^ 
the  mode  in  which  it  was  procored.  The 
only  silk  tlien  known  was  that  of  China, 
which  vras  broiiglit  from  thence,  in  the  raw 
state,  to  Berytps  and  Tyre,  in  Phnnida^ 
where  it  was  manufactured ;  but  thisbrandi 
of  commerce  being  interrupted  by  the  con* 
qucbts  of  the  Scythians,  the  Emperor  Jus- 
tinian became  desirous  of  establisliing  tlie 
culture  of  silk  within  h'»  dominions;  for 
which  purpose  he  employed  two  Monks^ 
who  had  been  in  India,  to  procure  tlie  egga 
of  the  insect  from  China.  This  was  accom* 
pKshed  about  the  year  5,55  ;  tlie  eggs  were 
hatrlied  at  CouAtuntinoplo,  and  the  breed 
of  the  insect  being  carefully  encouraged^ 
raw  silk  was  soon  produced  in  abundunce, 
which  was  worked  up  into  manfiictures  at 
Athens,  Thebes,  Corinth,  ami  oUier  phiccr. 
It  appears,  howevei,  tiiat  for  many  years 
after  the  establishment  ot*  the  culture  of 
sUk  in  Greece,  ganneDts  of  this  maierial 


SILK. 

tities  of  ftilk  made,    tt  does  not,  however,  climate  is  is  fiivonrable  to  the  malberrj 

appear  that  the  culture  of  silk  has  since  tree  and  the  silk- worm,  as  in  those  coun- 

.been  carried  to  any  considerable  extent  in  tries  in  Europe  where  they  are  raised  ;  the 

Virginia,  which  is  probably  owing  more  to  cliief  difficulty  the  Americans  have  to  con- 

the  attachment  of  the  planters  to  the  growth  tend  with  respecting  this  article  is,  that  in 

of  tobacco  than  to  any  natural  inipedi-  most  of  tlie  southern  states,  the  labonrei-s 

ment.  are  Negro  slaves,  who  are  not  sufficiently 

llie  settlement  of  the  colony  of  Georgia  attentive   and  skilfol  in  tliis  business. — 
was  begun  in  the  year  1733,  and  the  trns-  In  Connecticut,  where  tliere  is  a  sensible 
tees,  soon  after  the  commencement  of  their  and  careful  white  population,  and  where 
imdertaking,  caused  a  common  nursery  gar-  land  is  comparatively  scarce  and  dear,  the 
deq  to  be  laid  out  for  white  mulberry  trees,  culture  of  silk  has  been  found  to  be  practi- 
for  the  production  of  silk.    It  was  at  this  cable  and  profitable.    A  project  to  extend 
time  raised  in  Carolina,  in  small  quantities,  the  white  mulberry  tree  over  all  the  States 
some  fiimilies  making  about  forty  or  fifty  was  formed  a  few  years  ago,  in  consequence 
pounds  weight  m  tlie  year.    In  order  to  m-  of  which  a  considerable  number  were  plant- 
•truct  the  colonists  of  Georgia  upon  this  ed.    An  extensive  nursery  of  these  trees 
subject,  some  persons  from  Piedmont  in  was  established  near  Philadelphia,  in  1789 ; 
Ilialyt  skiUod  in  tending  the  worms  and  the  anotlier  at  Princeton,  in  New  Jersey ;  and 
winding  of  silk,  were  sent  thither ;  and,  two  more  in  New  York,  and  Long  Islands, 
notwithstanding  the  difficulties  attendmg  The  idea  upon  which  these  mirseries  were 
the  attempt,  and  the  public  misfortunes  of  principally  encouraged  was,  that  they  pre- 
the  colony,  many  persons  persevered  and  ex-  pared  the  States  for  the  reception  of  emi- 
■  perienced  some  success;  an  act  of  parlia*  grants  from  silk  countries ;  but  no  consider- 
ment  was  in  consequence  passed,  in  1749,  able  emigration  from  those  countries  has 
for  encouraging  the  culture  of  raw  siik  in  taken  plaoe.           * 
the  American  colonies,  by  which  raw  silk,  In  the  British  settlements  in  the  East 
certified  to  be  the  real  growth  and  culture  ^  Indies,  tlie  culture  of  silk  lias  been  long 
of  those  colonies,  was  exempted  from  any  established,  particuhirly  in  the  island  of 
duty  on  importation  into  the  port  of  Loo-  Cossunbwiar  and  its  neighbooxhood,  in  the 
don.     'Ilie   culture   inoreased    gradually,  province  of  Bengal ;  and  since,  about  the 
though  slowly,  l>otfa  in  Georgia  and  the  ad-  year  1760,  when  the  company  became  tlie 
joining  province  of  South  Carolina;  but  a  ruksrs  of  the  country,  and  adopted  a  new 
few  yean  after  the  prodnce  became  more  system  of  trade  for  t|ie  purpose  of  realizing 
considerable.    In  the  year  1767,  l,05S2&ff.  the  surplus  revenue,  the  culture  of  raw  silk 
weight  of  silK-balls  were  received  at  the  fila-  has  been  promoted,  and  the  quantity  cou- 
ture in  Georgia,  and  tlie  next  year  pro-  siderably  increased.    Of  late  years,  con- 
duced no  less  tlian  7,040(6«.  weight  thereof,  siderable  attention  lias  been  paid  both  to 
In  1739,  tliere  were  received  at  Savannah,  the  quality  of  the  silk,  and  to  the  mode  of 
the  capital  of  Georgia,  considerably  above  reelhig  it,  by  which  it  has  been  very  mate- 
10,000/6f.  weight  of  raw  silk,  although  it  rially  improved,  so  as  to  rival,  in  most  re- 
was  tlionght  an  unftvonrable  season.    As  spects,  the  produce  of  Italy. 
the  culture  of  this  valuable  article  thus  ap-  There  are  eight  principal  silk  factories 
peared  to  be  making  some  progress  in  tlie  belonging  to  the  company  in  Bengal ;  and 
southern  colonies,  an  act  of  parliament  was  in  every  filature,  or  factory,  there  are  em- 
passed,  In  1769,  for  tlie  further  enoonrage-  ployed,  according  to  its  size,  from  three 
mentofthegrbwtliof  raw  silk  in  America;  thousand  to  ten  thousand  people;  and  if 
by  which  a  bounty  was  granted  of  25/.  for  to  these  are  added  the  mulbeny-plantera, 
every  100/.  value  of  sach  raw  silk  for  the  worm  feeders,  6rc.  from  ten  thousand  to 
mrxt  seven  fears,  and  lesser  bcpuntica  during  forty  thousand  men,  women,  and  children, 
the  two  following  periods  of  seven  years,  are  attached  to  each  filature.     Attempts 
The  Society  for  the  encouragement  of  Art^  have  been  made  to  introduce  the  silk- worm 
Manufiictureft,  and  Commerce,  also  offered  in  othei*  parts  of  the  company's  possessions, 
•large  premiums  for  encouraging  tlie  samo  especially  on  the  coast  of  Coroinandcl.  Dr. 
object;  but  still  tlie  -quantities  raised  were  James  Anderson,  of  Fort  St.  George,  who 
but  small,  and  the  co»t  too  great  for  com-  has  been  particularly  zealous  in  promoting 
'petition  ij^th  silk  from  otlier  parts.  this  among  other  useful  undertakings,  in- 

There  can  be  no  doubt  that  in  many  trodoced^  mulberry  trees  at  Madras,  about 

parts  of  the  southern  states  of  America,  the  the  year  1770,  and  finding  they  grew  hixu* 


lo  pracnre  l>ttt«  "u  doni  for  tit  imprmement  till  tbe 
(Mcei  frotli  Bengal :  hb  two  Gnl  "^S"  of  >>er  *iici'r»i>r,  whpw  ictive  nic«- 
Btlempbi  were  iinsurc^MsAil,  but  tl>«  third  iuie>  for  eitalilishiiigllic  mlture  ut'Bilt.BiiJ 
idiTe<)siiFc«cr|ei|,andthva(lvBniB|:P>iilifIf  iucre»sJEg  tie  iui|>orIaure  of  tbe  manufec- 
lo  ai-croe  from  Ihe  culture  of  lilk  kmhi  en-  '">*  in  Ib'a  caimtry,  wi'le  by  ua  mraiii 
K>c^  seTcnil  pi^mam  on  difft-rent  [urli  of  fntitlcu.  The  broad-silk  muiutaoturc  uu 
the  roasts  in  brerdini!  Uw  worms  III «  ktter  introdaced  here  iboul  Ux  year  lEM; 
to  Sir  JosFiih  Bnnkn,  dated  Vtith  Jatmary,  '■■''  ■  ^'-  Burlaniacb,  a  uiercbaal  uiuCU 
179S.  bi^  nays,  "  I  lia*e  received  accounta  employed  by  ibe  Kinf,  by  hid  direction 
tti  the  siieFew  of  Ibe  silk  womu  at  Palaiu-  brou|iit  from  aliioad  tilk  tliroHslprs,  dyera, 
<>oUa  unl  MBsulipalain,  ait  well  w  of  tbe  a*"!  broad  weavera  ;  wboae  Melelaaoe  >o 
recovery  of  llioae  tliat  liad  been  diieai>ed  materially  contributed  lo  tbe  iiuprovenicst 
hy  the  late  TTiini  at  TiitrbiDOpoly ;  «a  llial  «k1  increase  of  the  mannJicturt,  that  in 
a  breed  of  this  inwel  is  already  rataUiataed  1^^  it  was  thought  proper  la  yicorporate 
ID  an  extent  of  MX  bnndred  niilo  upon  the  tl"  ailk  lliiowBtera  ol  Loodoo,  and  wilbln 
eoatt,  but  it  will  r>s(  witli  the  conipauy  to  '('■■i'  unlet  tlitreof ;  aud  in  the  following 
rvndet  ii  pro  due  live."  year  the  iilkmen  were  bkcwise  incorporal- 
I'be  establiahnieni  of  the  silk  rasnube-  ed;  Ibe  weaven  had  been  incorporaled 
toTV  in  GtMl  Britain  affords  one  of  Ibe  toBg  before.  lu  addilioD  (o  these  Ibvouti 
modi  complete  iiistaDces  in  wljirh  an  art  from  Cbaries  L  be  endeavoured  to  protect 
borrowed  FotiiFly  from  otlier  natioiw,  and  llie  tnde  from  what  apprared  la  be  an 
employed  on  a  material  entirely  of  foreign  impmper  praclict,  by  igsuiug  a  proclama- 
p-owth,  has  Iwen  brou[[Ut  to  aiicli  perfecs  tion  respecting  llie  increase  of  weigbt  of 
tion  inthi>couDlTy,asloeqiia].Bnd  in  lome  ail k  dyed  blaek  upon  the  gttm,  wbicli  wai 
inilsncea  toaurpaM,thepiaduclioDsof(boie  tbeii  coosidei^il  as  a  great  fraad,  and  pro- 
countries  from  which  if  waa  derived.  Hie  hibited  accordingly ;  bnl  upon  better  iufor- 
■ue  ofeilk  was  iolrodDccd  into  tliis  comtry  mation  tbe  King  thoai^bt  proper,  in  1638, 
eradnally,  being  al  lir^l  confined  tu  snioll  to  revoke  tliis  prohibition.  A  boo  I  the  same 
ornamental  articles.  In  tlie  yv.ir  l+ftS  l'""'  a  new  charter  waa  granted  t«  the 
lliric  appears  to  Imve  been  a  corupany  of  ^'eaviTs'  Coiiipaoy,  and  by  a  proelainalimi 
nlkwoiueii  ill  EngUnd,  who  mosl  probably  iaiued  soon  after,  they  were  empowered  to 
only  used  lilk  in  eiubtoiderini;  and  other  admit  inlo  Hie  Oeedom  of  their  company,  a 
kinds  of  Mcdle-work,  bnt  Ibeir  jwrfonn-  competrnt  number  of  such  pcraons,  as  well 
Bnc«  at  least  cootribnted  lo  biin;  thb  ele-  Btrari^ets  as  natives,  a>  bad  exerciaed  tbe 
put  material  into  more  general  notice.  By  trade  ot  weaving  at  least  one  whole  year, 
u  act  of  Henry  Vlllh,  entitled  ••  Silk-  before  the  dale  of  the  new  eliarler,  ■'  who 
work,''  it  apiwNli  Ibal  aboat  150*,  tbe  ihall  be  confomiafale  lo  Hie  laws  of  tlie 
Muallir  numiCicttiiet  of  silk  were  executed  realm,  and  tbe  coistilulioaii  of  the  Church 
in  Enfland,  u  it  was  gnioo<>  other  thmga  of  Eneland."  It  baa  been  jwlly  asked, 
eiiarled,  lh*l  from  llii-nfefortli  no  pciaou  Wbal  Lad  the  cooililntion  of  any  chiircli 
ahould  im|>urt  into  En^lonil  for  talc  any  to  do  witli  the  trade  of  weaving^  What 
kind  of  silk  wrought  by  ilaelfor  with  any  olher  poliiical  qualiticatioa  could  be  re- 
niUermaterial  tnuy  pbceouloftbereahn,  i|uiaite  bnr  thai  the  weaver  ibould  be  ■ 
in  ribbands,  laces,  or  girdles ;  but  none  peaceable  Kubject.  and,  coDiidcring  the 
of  the  more  ioipmnnt  branches  of  the  times,  a  Prolealant  of  some  denomination 
mannlacliire  could  then  have  existed  here,  or  oilier^  Dut  many  similar  instances  may 
or  aiieh  goods  would  certaialy  Inve  been  be  found,  in  which  bigolry  and  party  leal 
included  in  Ibe  pTubibition.  The  King  imposed  injndicioua  restricliDDs  on  trade  aud 
tuDiciime*  oliiMiued  a  pair  of  silk  stockings,  manofiictnra*. 

whK-h  were  bniiiehtfrotQ  Spain, Ibe  making  In  toCl   the  eilk   Ihrowslen  pcllliuned 

uf  still  Ime  DDl  liavinn  yet  been  attempled  paHiamenl.  in  order  obluin  the  legislative 

in  EOtUodi  it  wa«,  however,  introduced  ganciion    lo    some   rcgnlationi  thai   were 

about  the  year  laiil,  HheoOuern  Ehrabetfa  tlioug^it  oecetsary  for  the  lerurily  of  llieir 

ptTscoled   Willi   a  pair  of  black  silk  trade,  which  they  asaerttd  employed  above 

MKlUnga,  and  IS  nid  tohavebeento  forty  itiousaiid  men,  nuaieu,  and  ch'Jdren; 

with   Iheni.  that  she  never  wore  and,    in    coDscqnence  of  Ibis  application. 


about  the 
^r~     onrj  III 


af)«f.     Rtiiabelh'i  fimdness  of    the  privileges    of  tlie  camiMuy  were   ex<  j 

:bave  liicliocdher  lo  ronntentnce     tended    to   twenty   nillpi  Vaimd    London, 
tirU  of  Ihii  maiinfaclDTe  ;    but.     and  it  was  eaacled  Thai  none  should  set  up 

J 


iif  m^  .1" 


rliv  Inule  of  a  illkUirontlei.  liiit  Hichu 
luiU  Krved  teven  ytsn  apprculirceliip  lo  il, 
and  ibould  nuke  tlienuKlvu  free  of  Uie 

In  l6B0UicWfaTera' Company  iielilion. 
ed  tlie  House  of  Comtnom,  »g«in»l  tbe  iiu- 
portHttun  of  foreign  silks  from  France,  aurl 
tlie  wear  of  Ewt  India nrought  silks,  which 
liad  thea  become  very  general ;  bul  it  does 
not  appear  that  any  thiiif  was  done  in 
CDaBe({uepce  of  tliis  applicatioit.  The 
Turkey  Company  abont  the  iame  time 
reaewed  a  complaint  they  bid  befote  made 
at  different  tiniu  agaiuKt  Uie  East  India 
company  for  importiogtaH  silk;  this  article 
liavinf;  rormerly  been  wholly  imported  from 
Turkey,  and  being  a  valuable  branch  of  the 
commerce  of  that  company,  which  lliey 
were  now  rapidly  lootinR,  il  induced  them 
soon  after  lo  make  a  formal  complunt  to 
tlie  Privy  Council  ;  on  which  oecaalan, 
among  other  assertions,  they  denominated 
ilie  new  Nik  viliich  had  been  imported  from 
Bengal,  "  a  deceitful  sort  of  raw  silk."  The 
India  Company,  onable  wholly  to  deny  this 
charge,  contented  llwmielves  witli  sayinn, 
that,  Willi  respect  to  the  quality  of  Bengal 
iilk,  it  was  like  alt  other  cotnmadities,  good, 
bat),  and  indifferent ;  and  rested  Uieir  de- 
fiMice  cliiefty  on  the  more  general  ground 
of  Ibe  importance  of  the  maniitaclurr,  and 
the  propriety  of  encouraginfl  it,  asserting 
(hat  raw  silk  had  become  so  essential,  that 
il  mtglit  be  compaied  niUi  afaeeps*  wad 
and  cotton  wool ;  and  tliat  since  their  im- 
porlatian  thereof,  the  silk  manufacture  had 
increased  id  the  proportion  of  one  to  four. 
Tliis  contest  between  Ibe  two  companies 
far  the  'mportation  of  raw  silk,  proves  that 
it  was  a  valuable  branch  of  trade ;  and  it 
appears  that  the  manufitcLur.e  waa  iucreas- 
ing  rapidly:  bat  nothing  conlribulcd  so 
much  loitsfnllestablisbiuentin  Ibis  country 
m  the  cruel  persecution  of  the  Proiestaat 
Christians  in  France,  on  the  revocation  of 
the  Edict  of  Nantes,  in  1605.  Of  the  miil- 
titudn  who  lied  at  that  period,  upwards 
of  fifty  thoutaiid  look  refuge  in  England, 
tlie  greater  pait  of  whom  settled  in  tbe 
suburbs  of  London ;  those  who  liad  been 
engaged  in  lilk-weaving,  chieHy  lixed  Uieir 
residence  in  Spitalficlds,  where  Uiey  added 
to  tlie  bnuichcs  of  this  art  already  known, 
rliose  of  modes  and  lustrings,  whidi  articles 
bad  hitherto  been  imported  from  France ; 
they  abo  iiutincted  our  weavers  in  htu- 
cadei.  latiiu,  maniaos,  and  velvets.  Soon 
after  the  rev olutiur,  in  consequence  of  the 
WIT,  an  MI  was  poised  prolubiting  tU  ttade 


which  must  have  to-operateil  very  mate- 
rially with  the  arrival  of  the  new  workmen 
to  the  success  of  the  silk  trade  in  tliii 
country,  as  the  annual  imporlalion  ofFriznch 
silk»  bad  been  very  great  for  some  years 
before.  In  1692.  lustrings  and  model 
being  much  in  fashion,  and  the  labrication 
of  them  but  recently  introduced  here,  tlie 
makers  for  llieir  encouragement  had  a 
patent  granted  them,  and  soon  brought  this 
branch  to  tlie  gruitent  perfection ;  upon 
which,  about  five  years  alter,  foreign  lu- 
strings and  modes  were  entirely  prohibited, 
Hnd  tlie  sole  privilege  of  making  these  silks 
confirmed  to  the  company  by  Act  of  Par- 
liament, for  the  term  of  fourteen  years  i 
but  wilh  the  change  of  fashion  this  com- 
pany came  lu  nothing.  In  1697  tlie  weavers 
of  London  became  very  liiraiillnous,  on  ac- 
count of  tlie  great  quantities  of  silks,  stain- 
ed calicoes,  and  other  Persian  and  Indian 
manulaclnrra  imported  by  the  East  India 
Company,  and  worn  by  all  sorts  of  people. 
To  rcmi^dy  these  coniplalnii,  a  bill  was 
brought  into  parliament  to  restrain  the 
wealing  of  these  foreign  goods,  and  the 
House  uf  Loids  heard  council  and  witnesses 
for  and  against  it:  the  India  Company  on 
Ibis  ocraiion  engaged  the  celebrated  Ur- 
Davenant  to  write  in  their  defence,  who  in 
his  Essay  on  the  East  India  Trade,  asserted 
that  since  the  goods  imported  by  the  com- 
pany had  been  in  ose,  the  yrice  of  silks 
from  France,  Spain,  and  Italy,  had  fallen 
at  least  twenly-tive  per  ceoli  and  endea- 
voured lo  show  that  the  intended  prohibi- 
lion  would  be  destructive  lo  Ibe  India 
tiade  in  general,  and  litiurd  its  being  iiller- 
,ly  lost  to  Ibis  country.  The  conlenliou 
between  the  old  and  new  East  India  Com- 
panies greatly  increased  the   importation 


of  I 


calic< 


the  wear  of  them  became  universal  till  pro- 
hibited by  an  act  of  parliament  poised  in 
1700. 

In  lT13,,tbe  Weavcn'  Company,  alarmed 
at  the  tendency  of  a  treaty  of  commerce 
which  had  been  concluded  with  France, 
under  which  the  general  introduction  of 
French  silks  would  mod  have  ruined  Hie 
English  mannlactuie,  petitioned  pari  i  amen  I 
against  the  bdl  for  rendering  effectual  the 
eighth  and  ninth  articles  of  the  treaty,  and 
in  their  petition  they  represent  the  slate 
of  the  manufacture  at  tlat  period  in  the 
followiog  words  :  "  That  by  Uie  encourage- 
ment of  the  crown,  and  of  divers  acts  of 
parliament,  the  si'' 


'  l6Ci  ; 


md  lltft  all  sorb  of  a! 


Total  qnuitity  of  ni*  aHk  import! 


Great  Britun  in  the 


Prom  Flanders l,407IJ«.  ] 

Spain  md  Portugal..      t^(i4 

Slrei^li 14397 

Italj 36,301 

Tlirkpy 133,894 

Eaitliuliei 43^6 

In  1763  an  act  wu  piued  for  rtudrring 


d  black  ami  coloured  ailkt,  gold  and 
>il*er  MaS»  and  ribbons,  arc  now  nude 
here  a>  in  Prance.  Hial  black  silk  for 
hoods  and  icarfs,  not  made  licre  abore 
IwcDlyUve  years  ago,  bath  amounted  an- 
Qiully  to  above  three  hundred  thonund 
ponndi  (or  scTeral  yein  put,  vdiich  hifore 
were  tmporled  from  Fnnce,  &c."  A>  not 
only  penoos  concerned  in  tlie  silk  lr«de, 

but   most  olbct  manuraetnrera  and  loer- 

cbauti,  were  a|^intt  the  arliclea  of  the  moi-e  effectual  the  act  of  19  Henry  VIL 
Ireaiy  which  canKd  tLi»  pelilion,  the  bill  by  imposing  finei  on  the  imporiera  or 
wai  rejeclHl  by  tlie  Home  of  Commons,  to  vendem  of  Uk  nrticlei  therein  prohibited, 
the  great  joy  of  the  dnipera,  mercers,  and  in  additioa  to  the  forfeitnre  of  the  goods. 
weavers  of  London,  who  exprcMcd  tJieir  This  meamre,  though  il  might  in  some  de- 
•alist*acUoa  at  llie  event  by  bonfires  and  gree  check  the  introdnction  of  foreign  ar- 
iliiunuiationib  tides,  was  by  no  means  adequate  tu  the 

A  few  yean  after,  the  art  of  Ifarowina  object  il  bad  In  view,  as  the  imporlaiian 
fine  raw  silk  into  orgBOuDe  was  introduced  atiU  continncd,  whicli  from  Ihe  jealousy 
into  this  country  by  MeMn.  Thomas  and  and  discontelit  it  excilcd  among  the  work- 
JofanLanibe;biitsome  impedimentsariiing  men  in  this  manu&clare,  appeared  likely, 
le  aoccea  of  tlie  undertaking,  tiicit  uin-     in  the  beginning  of  the  year  1765,  to  be  at- 


diinery  was  afternards  applied  to  throw- 
ing train  and  linglea.    Hee  OncANimii. 

Tlie  decline  of  the  Turkey  tmdc  being 
atlribuled  at  this  period  to  the  French  ei- 
|iortin){  woollena  to  Turkey  and  tnking 
n  return,  which  were  afterwards 


tended  with  i 
journeyineo  weacers  and  olheis  connected 
with  the  trade,  who  conceived  themselves 
injured  by  Uie  common  use  of  French  silk:, 
Msemblcd  in  Spitallields  and  Moorftelds 
by  beat  of  dram,  in  order  ti 


)l  from  Italy  into  Uiia  coiiniry,  an  act     tiument  for  redress  by  a  loul  prohibitioi 


wu  pHseil  prohibiting  the  importation  of 
taw  silk  tlie  prodnca  ot  Asia,  from  any  porta 
iu  the  Strait*  or  Levant  seas,  except  taA 
fiorts  and  places  ai  ore  witliin  thu  domi- 
nions of  the  Grand  Seizor.  It  was  al>o 
IhoiijiJit  proper  to  pass  an  act  for  cocoutag- 


if  sneb  arlirlei,  end  from  Ihenre  ptuceeded 
in  diffeieul  bodies  to  St.  James's  and  West- 
minsier  Hall,  'llils  disposition,  and  the 
report  that  tlie  weavrrs  in  the  inland  towns 
were  coiiiiu;  to  London  to  join  their 
dislreated  brethren,   cEciled   considerable 


ing  tlie  coniumplionof  raw  silk,  by  render-  alann  )  they  were,  however,  prevented 
iog  more  effeclital  ■  former  act  respecting  from  committing  any  great  outrage,  and 
the  trifling  articles  of  buttons  and  button-  finally  appeased  by  a  seasonable  subscrip- 
boles.  In  1721,  a  much  more  important  lion  for  their  relief,  and  an  association 
act  wan  passed,  allowing  drawtiack^  on  dif-  among  the  principal  mcrceii  to  recal  all 
ferenl  descriptions  of  manuiacinred  silk  tlie  ordera  they  had  given  for  foreign  manu- 
goodi,  when  exported.  In  1750,  an  act  facture*.  An  act  was  alio  pawed  prohibit- 
Via  passed  for  reducing  Ihe  duties  then  ing  the  importation  of  foreign  manufac  lured 
payable  on  the  importalioD  of  China  raw  silk  tlorkingaand  gloves  into  Great  Britain 
silk  to  tlie  tame  duty  as  was  payable  on  and  tlie  British  dominions,  and  for  ren- 
raw  silk  imported  from  Italy,  which  was  deriug  more  effectual  the  act  passed  in 
certainly  an  advantage  to  the  manufacture,  17fiS  for  prohibiluig  other  articles.  For 
China  silk  being  of  a  qnality  peculiarly  the  elu^ouragen1ent  of  the  throwing  part  of 
adapted  to  several  purposes,  particularly  this  manufacture,  an  act  na*  likewise  pas^ 
in  the  gauze  branch,  which  at  one  lime  con-  ed  in  n6i,  tor  reducing  ihe  duties  than 
sumed  a  Urge  proporliun  of  it,  though  it  payable  00  tlie  importation  of  raw  silk,  for 
has  since  tiecume  inconsiderable.  By  the  allowing  a  drawback  on  tlie  exportation  of 
act  just  mentioned  the  East  India  Compiiny  raw  and  thrown  silk  to  Ireland,  and  for  pro- 
were  enabled  to  increase  with  advau-  hibiting  the  expoitationofniwaitklroiii  Irf- 
lage  their  import  of  silk,  wtiich  at  that  laud.  In  tlie  next  year,  an  act  was  paut'd 
lime  was  not  verf  considerable,  raw  silk  to  prohibit  the  importationof  foidgn  uianu- 
Iieii^  still  principally  brought  flam  Tntkfy.  taciuted  nlki  and  velveti,  and  for  prevent- 
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lag  unlawful  c^mUinatioos  of  workmen  em-  this  instetice,  tn  aet  ?rot  patsed  in  17^3  to 

ployed  in  the  nllc  mann^tare ;  the  pream-  aathortse  the  magistratea  of  the  cities  of 

ble  to  the  act  stated,  tliat  great  qnantitiei  London  and  Westminster,  the  county  of 

of  foreign  wrought  silks  and  velvets  were  Middlesex,  and  the  liberty  of  the  Tower, 

daily  brought  into  and  sold  in  Great  Britain,  to  settle  the  pay  of  the  workmen  in  the  dif- 

By  another  act  a  heavy  additional  dnty  was  ferent  brapcfaes  of  this  manntacture,  in  their 

imposed  on  Italian  silk-crapes  and  tU^ies,  respective  districts, 

imported  into  this  country.  On  the  extension  of  the  war  m  1779, 

Towards  the  end  of  the  year  1767»  it  mvch  tneonvenience  was  experienced  from 

was  determined  that  all  Aitnre  conrt  monra-  the  w«nt  of  a  safficient  supply  of  Italian 

mgs  shont4  ^  shortened  to  one  half  of  th^  thrown  silk,  caused  ito  a  great  measnre  by 

time,  which  had  been  usually  observed,  ao  act  of  S  WilU|mi  and  Mary,  by  which  the 

This  was  considered  particnhu-ly  beneficial  importation  of  ItaHan  thrown  silk  was  pro- 

lo  the  silk  manalactule,  and  the  Weavers*  Wbited,  unless  imported  according  to  tlie 

Company  presented  an  address  to  his  Ma*  Navigation  Act,  and  directly  by  sea  from 

jesty  on  the  occasion,  m  which  they  assured  some  of  the  ports  of  the  country  of  its 

him  tfiat  his  benevolent  resolution  woidd  frowth  or  production :  this  regubition  was 

^  greatly  promote  the  silk  manufactures  of  therefore  now  suspended,   and  orgaraine 

tl£  kingdom,  give  great  spirit  to  the  trade,  silk,  of  the  growth  or  production  of  Italy, 

tead  to  the  improvement  ef  it  in  many  was  permitted  to  be  imported  from  any 

Kranches,  and  be  the  means  of  ptrng  con-  |NMt  or  phice,  or  m  any  ships  or  vessels 

stmrt  employment  to  the  workmen,  many  wlurtsoever.  In  consequence  of  this  permis- 

of  whom,  owing  to  the  kite  mournings^  have  aien«  the  sillu  of  Italy  were  brought  to  Eog- 

beea  out  of  employ,  and  in  want  of  bread."  land  by  a  circuitoos  rout  over  hmd,  and  ira- 

They  also  expressed  their  obligations  to  the  ported  from  Osteml  and  other  ports  of  Flao- 

Qneen  and  the  rest  of  die  royal  &mily,  for  ders,  till  the  peace.    At  a  period  of  the 

Hwir  patronage  and  encouragement  of  the  war  when  the  falling  off  of  tlie  silk  trade 

sUk  nmnuAictttre.    An  address  was  Ukewise  ww  very  considerable,  Mr.  John  Callaway, 

presented  on  Vhe  same  occasion,  signed  by  of  Canterbury,   fbrtnuately  introduced  a 

all  the  principal  merehaifts,  manufacturers,  new  article,  which  afforded  employment  to 

md  others  connected  with  the  silk  trade.  many  hands.  It  was  called  Canterbury  mus- 

'Vhe  journeyman  weavers,  probably  sup*  in,  by  which  naase  it  is  stiU  known,  and 

posing,  that  by  tlMir  eombinatien  and  riot-  many  elegant  varieties  having  been  pn>- 

eus  proceedings  a  few  years  before,  they  dneed,  it  gives  employment  to  many  hun- 

had  obtained  the  exdusion  of  fbreign  silks,  dred  persons  in  London  and  elsewhere, 

now  adopted. the  same  mode  for  obtaining  As  the  prohibition  of  the  importation  of 

an  advance  in  the  prices  paid  for  workman-  foreign  manufiictured  silks  did  not  extend 

ihip,  vrhich  being  resisted  by  their  employ-  to  ItaHan  crapes  and  tifianies,  which  were 

«rs,  the  mep  proceeded  to  the  most  dis-  permitted  to  be  imported  under  a  heavy 

graceful  acts  of  violence  and  atrocity,  asso-  duty,  it  was  thought  proper,  in  1791,  in 

mating  together  under  the  name  of  cutters,  eonsequence  of  improvements  in  the  raanu- 

and  going  about  hi  parties  at  night,  dis-  facture  of  these  articles,  to  restrict  this 

gttlsed  and  armed  with  pistols,  cutlaises,  permission,  by  prohibiting  the  importation 

and   other  weapons ;   Jbreaking   into  the  4f  silk  crapes  and  tifiimies,  of  the  roanofac* 

houses  of  those  workmen  who  did  not  join  tore  of  Italy,  unless  brought  directly  from 

fhem,  but  followed  their  employ  as  usual,  fhence,  and  by  discontinuing  tlie  allowance 

and  cutting  fo  pieces  and  destroying  all  the  of  drawback  on  exportation, 

silk  they  found  in  the  looms  of  such  work-  The  continual  frauds  committed  by  the 

men.    The  value  of  the  silks  thus  destroy-  different  ctosses  of  persons  employed  in  this 

ed  ^as  very  considerable ;  and,  in  some  in-  mauufjcture,  by  purloining  part  of  the  silk 

stances,  they  ill-treated  or  murdered  those  entrusted  to  them,  and  resorting  to  various 

whom  they  found  at  work.    Several  were  expedients  fbr  increamng  the  weight  of  the 

brought  to  justice ;  but  it  vras  a  consider-  remainder,  which  frequently  rendered  the 

able  time  before  this  hiwless  disposition  en-  part  stolen  but  a  small  part  of  their  em- 

tSrely  subsided.    In  a  dispute  between  mas-  ptoyers*  toss ;  and  the  difficulty  of  convicting 

ters  and  workmen,  respecting  pay,  the  op-  the  persons  who  encoma^d  these  practices 

posite  interests  of  the  parties  must  always  by  purchasing  the  stolen  silk,  caused  an  act 

render  it  difficult  to  come  to  an  amicable  to  be  passed  in  1792,  by  which  persons  buy- 

•djnsttteity  and  aftar  ntkm  ittcmpts  hi  hag  or  rccdvh^,  ia  any  maimer,  sitk,  from 
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those  employed  to  work  it  up,  knowiog  exten  Jed  to  other  essential  arlidefl.  B}'  the 

tliem-to  be  so  employed,  and  oot  having  report  of  the  committee  who  stiperiutended 

the  consent  of  tlie  employer,  are  liable  to  the  distribution,  it  appeared  that  there  were 

pnnishneat  by  fine,  imprisonment,  or  wliip-  given  away  795  chaldrons  of  coals,  583  pair 

ping,  although  no  proof  should  be  given  of  blankets,  and  in  bread,  131,741  qnartem 

iq>oii  the  trial,  to  whom  the  silk  actually  loaves.    It  was  considered  as  a  moderate 

belonged.  computation,  that  5,000  persons  were* to* 

In  tlie  year  1793,  tliis  manufacture  was  tally  unemployed,  and  that  5,000  more  were 

affected  more,  perliaps,  tlian  any  otlter,  by  only  about  half  employed. 

the  general  commercial  distress  which  then  In  the  course  of  tlie  succeeding  three  or 

prevailed.  The  merchants,  and  particularly  four  years,  the  manufacture  recovered  ita 

the  East  India  Company,  had  large  qiianti-  iisual  activity,  and  in  the  year  1798,  was  lo 

ties  of  silk  in  their  warehouses,  and  Uie  ma-  a  more  flouri.^hinsr  situation  than  it  had  beei^ 

nnfacturers  were  over-stocked  with  goods,  iu  for  several  years  pievious.    In  the  fdf- 

which  brought  tlie  trade  into  a  state  of  al-  lowing  year,  tiie  revival  of  velvets,  as  an  av- 

most  coiiiplete  stagnation,  by  which  most  of  ticle  of  female  dress,  proved  very  favour- 

the  workmen  engaged  in  it  were  thro¥m  able  to  the  workmen,  as  it  rendered  the  em- 

out  of  employ,  and  experienced  great  dis-  plojrment  of  a  greater  number  of  hands  ne- 

tres^.    A  public  subscription  was  opened  ceasary ;  and  in  1800,  few  persons  in  this 

Ibr  their  relief^  and  veiy  liberally  support-  line  were  oot  of  employ,  although  the  trade 

ed,  from  which  the  unemployed  workmen  was  somewhat  ciiecked  by  a  considerable 

and  their  families  were  supplied  with  bread,  advance  in  the  prices  of  raw  and  thrown 

and  when,  from  the  approach  of  winter,  siik^. 
their  necessities  increased,  the  rehef  was 

TOTAI.  QUA2ITITT  OF  SILK  IMPORTED  IMTO  GREAT  BRITAIN. 

TtHlian  and 
Bengal  Raw.  China  Raw.  Turkey  Raw.  Thrown  Silk.  Total. 

la  1801 ....  351,8S5tt« 13l,S3526ff. 355,951 16s. 275,1492&i l,0U,?60;fti. 

180« ....  111,737       75,588       37J,404       396,S10       955,939 

1803  ....  405,631       74,538       323,630      384,764      1,188,56» 

1804  ....  624,878       90,362      317,141       449,183       «...  1,481,563 

1805....  844,659       72,041       267,850       .....433,272       1,617,822 

The  annoal  quantity  imported,   on  an  goods  having,  for  a  time,  almost  entirely 

average  oC  the  above  years,  is  1,251,629  ceased.    These  temporary  erabarrassmenta 

pound.*,    from    which,    deducting   79,206  all  manufactures  are  liable  to,  particnlarlji 

pounds,  the  avenge  quantity  of  raw  and  such  &s  hke  tliis,  depend  on  other  coontriet 

thrown  silk  exported  during  the  above  pe-  Ibr  their  materials. 
riod,it  leaves  1,172,423  pounch  for  the  quan-        <$ilk,  in  chemistry,  in  its  natural  state, 

tity  consumed  in  the  mano&ctnre.    Hence  eontait'S  a  kind  of  yellow,  resinons  matter, 

it  appears,  that  the  total  aanoal  vahie  of  which  gives  its  tine  golden  colour.    When 

this  manufacture  must  be  about  3,500,000/.  raw,  silk  is  infiued  iu  water,  a  portion  of 

of  which  but  a  small  propiu-tion  is  destined  pimmy  matter  is  dissolved,  and  a  light  am- 

for  exportation,  tlie  total  annual  value  ex-  ber-coloured  liquor  is  produced.    Alcohol 

ported  being  about  700,000(. ;  more  tlian  extracts  a  much  deeper  yelbw,  and  maket 

half  of  which  goes  to  America.   During  the  a  tincture  that  loses  none  of  its  cobor  by 

year  1808,  tlie  exportation  to  America  was  long    exposure  to  the  sun-beams,  which 

suspended,  and  at  the  same  time,  the  inter-  bleaches  tlie  silk  itself.    Nitrous  acid  acta 

niptionofcommercialintercoqrse  wi^  the-  powerfolly  on   silk;    but,  when  concen- 

continent  of  Europe  stopped,  M  a  eoosi-  trated  nitric  acid  is  distilled  off  silk,  and 

derable  time,  the  usnal  supply  of  silk  from  the  remaining  liquor  duly  evaporated,  mudi 

Italy  ;  from  which  circupntances,  tlie  ma-  oxalic  acid  is  obtained,  and  the  residue,  if 

uiifactnre  was  brought  into  a  very  unprece-  cv4porated  still  further,  yields,  witli  tite  re* 

dented  situation ;  silk  being  sold  in  Lou-  maiuiag  oxalic  acid,  a  quantity  of  yellow, 

donat  prices  tV  greater  than  had  ever  beeo  granular   crystals,   extremely  bitter,   not 

given  before,  while  many  of  tlie  masleia  acid,  and  staining  the  saliva  and  hands  of  a 

were  obUged  to  discharge  the  pripcipal  part  deep  yellow,  not  eastity  removed.    If  the 

of  theic  vorkneDy  from  the  demaad  for  lilk  Uqfior  if  pitvionily  ^totated  v^th  potMh, 
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vtd  evaporaled.  anotlier  ycHow  silk;  tail 
teparjlu,  which  tlclonales  on  coah  like 
common  nilrc,  and  »pppare  to  be  a  triple 
coiDbination  of  the  fonucr  bilicr  aubslaiice 
Willi  nitrate  of  polub- 

SILPHA,  in  natural  hiator},  Ihc  carrion 
Serile.  Antcnns  clavite ;  tlie  club  petfo- 
liale  ;  ibella  margined  ;  head  prominoni ; 
thorax  lomevliBl  Ballmed  niargiiied.  There 
are  abonl  140  apecie^,  divided  into  nectioii?, 

A.  Lip   dilated,    bifid  ;  jaw  one- toothed. 

B.  Lip  TDundGd  entire  ^  jaw  oDC-toatlied. 

C.  Lip  horn;,  entire;  jaw  bifid.  D.  Lip 
emar^inale,  conic  -,  jaw  bilid.  E.  Lip  lieart- 
thaped,  emarginate,  crenate.  F.  Ljpwgiiare, 
etuarginate.  G.  Lip lan^;, entire,  atiteruix 
acriate.  H,  Lip  and  jaw  onlinown.  Tlie 
intectfl  of  this  genua  ate  usually  found  among 
(tecnjiing  animal  and  veRelable  anbiUuccs  ; 
fiequcDliog  dungbilla,  carrian,  Sic,  aud  de. 
posit  tlieir  c;ci  cbiefl;  in  the  laltcr.  The 
hrvx  are  of  a  lengtlieaed  thape,  roughened 
with  minnle  apines  and  prolubtraDce*.  S. 
vcfpillo  is  (he  mo»t  remarkable  among  Eu- 
ropean apecies^  ihii  it  noi  niirommon  in 
our  own  counlrj.  Thi»  animal  i*  about 
three  ignarters  of  an  incU  long,  and  is  di>- 
tinguiihed  by  liaving  the  winK-ilieaiba  con- 
■iderahlyaborterlbanllieabdotnen.  Itseeks 
Mate  decaying  aniniRl  lubntanre  in  wliicli 
il  may  depoiit  ili  eggi,  and  fur  the  j^ealcr 
■ecDrity  contrive*  to  bnry  it  under  groand. 
Sometimes  tbrae  or  four  inaecta,  workini;  iu 
concert,  have  been  known  to  drag  nndcr 
the  anrface  the  body  of  a  mole  in  tbe  apace 
of  an  hour,  lo  that  no  trace  of  it  ha«  ap- 
peared above  ground:  the  ci:gi  are  white 
and  oral :  from  ihoe  arc  hatclied  the  larrse, 
uliich,  when  full  grown,  are  mare  than  an 
inch  lon^.  Each  larva  fornis  for  ilaelf  an 
(nal  cell  in  the  ground,  in  which  it  diiinB'ea 
to  a  yellowiih  chryjalia,  rrsemblinff  tlial  of 
a  beetle,  out  of  wliith,  in  aomrwhat  len 
ihan  diree  weeki,  proceeda  thi-  perfect  in- 
lect.  Tliia  species  diHuses  a  Strang  and  on- 
pleount  unell^  il  flies  with  conaiderable 
atrengih  and  rapidity,  and  is  gcnetalJy  seen 
on  the  wipg  ductng  tlia  hottest  part  of  the 
day. 

StLPHI^'M,  in  botany,  a  genus  of  the 
SjngencRa  Polygamia  Neceuaria  class  and 
•rder.  Natural  older  uf  Cu<Dp<i>itr  Op- 
positifolir.  Curynibiferv,  JiiMie n.  Eaieir. 
lial  ehaiacter:  calyi  aqutrrose  ;  aeed  down, 
margined,  two-horned;  receptacle  cliaSy. 
There  ate  eiglil  apeetei- 

SILVER,  uLich  la  divided  by  mineralo- 
gitti  into  tliree  apeciet,  tlienalite,  antiino. 
pjal,  aiid  tbe  anenical,  bu  been  reckoned 


SIL 
among  the  noble  or  perfect  ni 
been  knovin  from  the  earliest  ages  ot  Uie 
world.  Its  scarcity,  beauty,  and  utility, 
have  always  rendered  il  an  object  of  re- 
search among  mankind,  so  that  tbe  nature 
and  prnperliea  of  this  metal  have  been  long 
■tiidied  and  minutely  investigated.  In  the 
midst  ol  the  rage  for  the  transmutation  of 
metali  which  for  centuriea  fired  the  imagi- 
nations of  ilie  aldiymisis,  silver  occupied  a 
great  share  of  iheir  atlention  and  labour, 
with  tiie  hope  of  discovering  the  mcana  of 
converting  the  baser  and  more  abundant 
metals  into  thia,  which  is  more  bif^ily  valued 
on  account  of  its  scarcity  and  durability. 
When  tbe  dawn  of  science  commenced,  and 
its  light  had  diuipaled  the  follies  and  citra. 
vaganciea  of  these  piirauits,  tbe  earlier  che- 
mtats  were  much  employed  in  examining 
tbe  properties  and  combinations  of  silver  j 
nor  haa  it  been  overlooked  or  neglect- 
ed by  the  modems.  8ilver,which  is  neither 
in  iiKh  abuudance  nor  so  universally  dif- 
fnaed  as  many  other  melala,  exials  iu  nature 
in  five  different  states:  in  the  native  state; 
in  that  ofalloy  with  oUiermetaia,  especially 
with  aulimony  ;  in  Ibal  ofsnlphuret,  sul|Au- 
nled  oxide,  muriate,  and  carbonate. 

I.  Native  silver,  which  is  cliaracterixed 
by  its  ductility  and  specific  gravity,  is  Ire- 
ijnently  tarnished  on  the  surface,  of  a  grey 
or  blackidi  colour,  and  appears  under  a 
great  variety  of  funns.  In  tiiis  stale  il  is 
not  perfectly  pure.  It  is  usually  alloyed 
with  a  little  gold  or  copper. 

I,  Tlie  alloy  ofailver  and  antimony,wfairh 
is  the  Diost  frequent,  ia  distingnished  by  it* 
brittlenew  and  lamellalcd  stmotnre  from 
native  siker,  which  it  reaembles  in  Inaire 
and  colour.  It  crystallbiea  in  prisms,  which 
arc  aia  sided,  and  pretty  rcguUr. 

3.  Theanlphuret  oTailveriWhichisknown 
to  mineralogists  fay  the  name  of  vitreooa 
silver  ore,  is  of  a  dark  grey  colour,  and  has 
some  metallic  Instre.  It  ia  usually  crystal- 
lized in  the  fonn  of  cii1ie*,scUlicdran>  wiili 
angular  facels,  or  somelinies  in  tbe  form  of 
the  dodecaliedron. 

*.  The  Bulphiitated  oxide  of  ailver  and 
antimony.  In  this  ore  of  silvi  r  the  aulphiir 
il  comhined  willi  the  metal  in  this  alate  of 
onide;  ID  the  former,  in  the  metalhc  itate. 
This  ore  is  called  red  silver  ore.  It  is  of  a 
deep  red  colour,  somelimea  iransparenl, 
and  sometimes  nearly  opaque,  frequently 
having  the  Inalrc  of  steel  on  the  surlarc. 
The  primitive  form  of  its  cryatals  is  the 
rhsmbuidal  dodecahedron. 
5.  The  mtuiate  ofaUver,  wbidi  hai  beta 


alogiib  liy  the  name  of 
,  u  found  in  ini'gular  masHu 
of  aifrejiili  colour,  frequently  opaque,  but 
«oiiieIinie«««iiii-traiifptrenL  It  ii  Baft,  and 
veiy  fuible. 

Native  lilver  u  gencTally  found  in  irregn- 

lerminate  form,  sametiiim  bnnrlied,  ores- 
■ionally  in  capillary  filaments,  and  not  iin- 
coniniDiily  in  Uavei.  Tims  it  appears  in 
■Dotl  iDiDCi,  and  pnrticalarly  in  lliose  of  Si- 
beria, where  Patriu  iclti  ta  lie  never  met 
witb  it  crystallized.  It  is  funnd  in  the 
mines  of  Peru  in  a  vegetable  form,  imiltlt- 
Ing  the  leaves  of  fern.  This  variety  of 
(ixuro  in  native  silver  is  occaiiooed  by  t 
vast  number  of  little  right-sided  cryilali, 
so  cliipDied  upon  each  other  n^  to  give  tlie 
«liole  the  appearance  of  a  vegetable.  The 
enned  cylindrii-al  filamenli,  in  wliich  form 
silver  is  tometimea  found,  are  of  various 
sizfs,  from  the  tliickiteas  of  a  finger  to  llie 
diminu^ve  size  of  a  liair.  Native  silver,  as 
we  have  observed,  ii  sridum  foiitid  purr, 
but  i>  generally  mixed  with  other  mfUiSi 
sucli  as  guld,  copper,  mrrcury,  iron,  lead, 
tic.  This  last  metal  almost  always  con- 
tains a  portion  of  silver,  lliaugh  frequently 
■0  imall  as  not  to  be  wortb  the  expense  of 
separating  it.  In  the  reign  of  Edward  the 
Pint  nearly  1600  pounds  wcigbt  of  silver 
were  obtained,  in  the  course  of  tliree  years, 
from  ■  mine  in  Uevunshire,  whidi  bod 
been  disroverral  about  the  year  900.  The 
lead  mines  in  Cardiganshire  hove,  at  differ- 
eol  periods,  alTarded  great  quantities  of  sil- 
ver. Sir  Hugh  Middleton  is  siiid  to  have 
cleared  from  them  3000  pounds  in  a  montli. 
Tlie  same  mines  yield«il,  about  the  year 
1745,  eighty  ounces  of  silver  out  of  every 
ton  of  lead.  The  lead  ores  from  Brungliill 
and  Skekom  prodoced  also  ■  considerable 
qiunlily  of  silver.  The  lead  only,  in  one  of 
the  tmelliog-lionsei  al  Holywell,  iu  Flint- 
shire, produced  no  less  than  31,5^1  ounces, 
or  Si-i6i  pounds  of  silver,  from  Ihe  year 
■  7j4tat7T6.  "  There  are  some  lead-orrs 
in  this  country,"  says  D(.  Watsun,  "  whirl, 
Ihongli  very  poor  in  lead,  contain  between 
three  and  faor  bmidted  onnces  of  silver  in  a 
lonof  that  meial.  It  i>  comioanly  observed, 
Unit  Ihe  poorest  lead  ores  yield  Die  most 
silver,  so  that  a  large  quantity  of  silver  is 
[irobahly  thrown  away  in  England,  from 
not  having  the  poorest  sort  of  leadnjres  pro- 
IH'tly  assayed.' 

Silver  in  its  mineral  state  occurs  massive, 
dincniinaled,  in  blunt  cornered  pieces,  in 
flues,  and  in  metnbianes :  it  is  taid  to  oc- 
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pieces.  Its  crystalliralioDS  are  very  v 
Dus,  as  the  cube,  octahedron,  prism,  pyra- 
midHl,  Sic:  tbe  crystals  are  small  and  mi. 
croscopic.  It  is  chiefly  found  in  primitive 
eartlis,  especially  in  those  which  are  depo- 
tited  in  beds,  though  it  is  not  contined  to 
these  alone.  It  is  very  rarely  met  with  in 
granite,  bnt  not  nncammonly  in  the  fiswres 
of  micaceous  rocks,  and  in  other  places  of  a 
Eimi1ariiatiire,bntofnioreijBcent  farmation. 
In  Uie  secondary  eartlis  silver  often  orcnrs, 
being  fonnd  in  chalk,  slate,  &c.-,  bnt  almost 
always  mineralized  by  snlphat  or  atvenic. 
It  is  a  singular  tact  that  the  situations  of 
gold  and  silver  mines  shonid  often  be  dia- 
metrically opposite  in  point  of  temperature. 
Gold  is  common  in  tlie  hottest  parts  of  Ihe 
eartb,  white  we  geneially  find  silver  mine* 
in  t)ie  cold  regions.  Thus,  the  chief  parts 
of  Ihe  world  where  silver  is  to  be  met  with 
are,  Sweden,  Norway,  and  the  higher  laij. 
tudes  near  the  pole :  if  we  iind  it  in  hot 
climates,  it  is  seldom  on  level  ground ;  but, 
on  the  contrary,  raised  to  «  great  height  to- 
wards the  lops  of  mountains  that  are  per- 
petually covered  widi  iee  and  snow.  It  is 
thus  situated  in  the  alpine  mountains  of  Eu- 
rope and  America  ;  and  such  are  the  mines 
of  Allemont  in  France,  and  tliosc  of  Poto^i 
in  the  Andrs,  The  principal  silver  mine  in 
Europe  is  that  of  Konigsberg,  in  Norway, 
to  the  north  of  Chnsliana.  This  is  tbe 
richest,  the  most  important,  and  one  of  the 
most  singular  mines  in  Ilial  quarter  of  the 
globe.  Tlie  dislHcl  in  which  it  is  situated 
is  monnlainans ;  and  the  mines  are  ilitided 
into  superior  and  inferior,  on  account  of 
their  relative  position.  The  earth  is  cam- 
posed  of  beds  neariy  in  a  vertical  position, 
and  running  from  north  to  south-  Some 
are  composed  of  quartz  mixed  with  mica,  of 
gianite,  and  of  chalk :  while  others  aie  form- 
ed of  whitish-grey  qnartz,  mixed  with  fine 
blackish  mica,  or  else  consist  of  ferniginous 
rock.  These  Ueds  are  of  very  considerable 
thickness,  and  contain  ■  great  quantity  of 
native  as  well  as  of  iniiierslizad  silver.  Tlie 
vems  arc  richer  in  mineral,  and  tlieir  pro- 
duce more  considerable, where  they  Iraveise 
Ihe  beds  of  ferruginous  rock,  than  iu  any 
other  part.    The  most  remarkable  mine  of 
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Andalusia,  which  was  tomierly  very  rich, 
and  well  known  to  the  Ranuina.  It  is  situ- 
ated in  the  Sierra  Morens,  or  black  moun- 
tain, on  the  confines  of  Andalniia  and  Es- 
Iramadur^.  fifteen  leagues  lo  the  north  of 
Seville,  and  seveial  mile*  to  the  north-east 
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•f  the  ikmoal  quicksilver  mine  at  AM  Al-  sntficieut  capacity  to  hold  an  ounce  of  wa- 

madeo.    The  nuoeral  obtained  here  is  tlic  tei^  or  to  be  drawn  out  into  a  wire  four 

ruby  BtlTer  dTe.    But  it  is  in  the  centre  of  hundred  feet  in  length.    The  tenacity  of 

tiie  Andes,  itt  sitnations  which,  though  ini-  silver  is  very  great.    A  wire  .078  of  an  inch 

mediate^  deposed  to   the    per(>endiciihir  iu  diameter,  will  support  a  weight  of  one 

rays  ofthesttDy  are  constantly  covered  with  hundred  and  eighty-seven  pounds  avoirdii- 

§nom,  ikoit  Aitare  has  most  abundantly  dis-  pois.    Silver  is  a  good  conductor  of  calo- 

tribnted  thii  metaL    In  twenty  degrees  of  nc.    Its  expansive  power  is  less  tlian  that 

southern  Iftitude,  within  the  toirid  zone,  of  lead  and  tin,  and  greater  than  that  of 

we  find  tile  Ikmous  mountain  of  Pdtosi,  iron.    When  it  is  exposed  to  a  white  heat 

sitvated  mttr  the  source  of  the  Rio  de  la  it  melts.    The  temperature  necessary  ta 

Pbita.    Thb  mountain  is  one  of  the  most  bring  it  to  fusion  has  been  calculated  at 

conaidemble  ia  Peru ;  its  heigh t  is  immense ;  tlie  1000»  of  Fahrenheit ;  but,  accordinn  to 

and  it  a|i|MBn  from  the  description  of  tra-  Kirwan,  it  requires  a  higher  temperaUice 

vellen,  thjltfrom  top  to  bottom  tt  is*  full  of  than  28°  Wedgwood  to  melt  it,  althDugh 

Teiuf  of  illter.  When  these  nuaes  were  first  at  that  temperature  it  cootiunes  in  aatata 

diitOTeiedi  hi  the  year  1645,  the  veins  were  of  fusion.    When  it  is  cooled  slowly  after 

eo  rich  aa  to  be  almost  entuely  composed  of  fusion^  it  exhibiu  some  marks  of  ci;y8li]& 

aihrer  wHlioat  any  mixture.    At  present,  ntion.    It  assumes  the  form  of  four-aided 

h&mewetf  the  produce  is   very  different,  pyramids,  or  of  octahedrous.    If  the  beat 

tcarcc^  asere  than  fire  drams  being  obtain-  be  increased  after  the  silver  is  melted,  it 

ed  firoa  a  hnadred  weight  of  ore ;  stiU,  from  boils,  and  may  be  reduced  to  vapour.  The 

the  great  abundance  of  mmeral,  the  pro-  surlace  of  melted  silver  is  so  extreaae^ 

dnce  la  very  considerable.    Accordmg  to  brilliant,  that  it  seems  to  throw  out  sparka, 

the  obiervationi  of  several  Spanish  nature-  wliich  is  called  coruscation  by  the  work« 

lists,  tiie  mountain  of  Potosi  alone^  from  men.    Silver  is  a  good  conductor  of  elee- 

the  tinitit  was  first  discovered,  ia  16i6,  till  tricity.    It  has  no   perceptible   taate   or 

the  year  1638,  that  is  in  the  space  of  ninety-  smelL 

three  years^  yielded  four  hundred  Bullions        Silver  is  not  altered  by  exposnre  to  the 

ef  pesos,  or  ounces  of  silver.  «ir,  although  it  is  soon  tarnished,  whidiis 

"the  analysis  of  silver  ore  varies  aecord-  owing,  as  Proust  ascertained,  to  a  this 

ing  to  its  nature  and  combinations.    Native  covering  of  sulphuret  of  silver,  vhich  it 

iilrer,  after  being  broken  down  and  wpihed,  formed  by  sulphureous  vapours  to  which  it 

ie  nibbed  with  liquid  BMrcory,  which  by  is  exposed  j  bat  when  it  is  subjected  t*  a 

ilfoag  trituration  dissolves  and  eombiiiee  strong  heat  for  a  long  time,  in  an  open  vee* 

with  the  silver.    This  amalgam  is  subjected  sel,  it  combines  with  the  oxygen  of  the  at* 

to  pressure,  to  separate  the  excess  of  mer-  mosphere,  and  is  converted  into  an  oxide, 

cnry.    It  is  tliea  distilled,  and  afterwards  In  the  experiments  of  Macquer,  the  oxydft* 

beated  in  a  crucible,  to  volatiltxe  ilie  mer-  tion  of  silver  was  effected  by  expoainf  it 

cnry,  and  the  silver  remains  pure.    When  for  twenty  times  snccessively  in  a  cracilile» 

ailver  is  combined  with  antimony  and  stt^  to  the  strong  heat  of  a  porcebin  funwM, 

phnr,  the  ore  is  to  be  strongly  roasted,  to  At  hut  perceptible  traces  of  oxidation  wvm 

separate  the  antimony  or  sulphur.     It  is  observed,  and  a  vitreous  matter  of  an  oUve 

then  melted  with  a  proper  quantity  of  alka-  colour  was  obtained.   In  other  cxperimenii 

line  flux.    Tlie.  sutphurated  oxide  of  silver  silver  being  acted  on  by  the  heat  of  a  bom* 

and  antimony  may  be  treated  in  the  same  ing-glass,  was  covered  with  a  wliite  pow« 

way.    See  Assaying.  der,  which  was  afterwards  converted  into  4 

Silver  is  of  a  fine  white  colour  and  great  crust  of  a  green  colour.    Van  Marum  paia* 

brilliancy.  The  specific  gravity  b  10.4,  and  ed  electric    sliocks    through  silver  mttt 

according  to  some,  when  it  is  hammered,  wliich  was  instantly  reduced  to  a  kind  of 

10.5,  and  sometimes  nearly  11.    The  hard-  powder,  with  a  greenish  white  flame,  and 

BOM  of  silver  is  intermediate  between  iroa  the  oxide  which  was  formed  was  dissipated 

and  gold.    The  ehuticity  of  silver  is  const-  in  vapour.    The  oxide  of  silver,  which  is 

deraMe,  and  it  i^  one  of  the  most  sonorous  formed  hy  thes<>  proces.«cs,  in  of  a  greenish 

of  the  metals.    It  possesses  very  great  due-  or  yellow  colour.    It  is  composed  t^  abeat 

tility  and  malleability.    It  may  be  beaten  ten  parts  of  oxygen,  and  ninety  of  silver, 

out  Into  leaves  of  y^^  of  an  inch  thick,  Tlie  oxide  of  silver  is  very  easily  reduced, 

and  a  grain  of  ailver  may  be  so  extended  as  for  the  affinity  of  oxygen  for  this  metal  if 

to  be  foroMd  into  a  hemispherical  vessel  ef  very  feeble.     It  is  decomposed  by  tli« 
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if^licfttuNiof  beat,  and  even  when  it  is  ex-  Solphnreted  hydrogen  gas,  which   is  ex* 

|iaed  to  the  light.    By  heating  it  in  ctoAe  haled  by  the  egg,  is  decomposed ;  the  sul- 

fMiels,  pare  oxygen  gas  is  obtained,  and  phnr  combines  with  the  silver,  and  forms  a 

the  metal  is  converted  to  the  metallic  state,  thin  layer  of  sulphnret  of  silver,  which  is 

by  Belting  it  in  a  crucible.  of  a  dark  or  violet  colour ;  other  writers 

Silver  combines  witli  phosphorus,  form-  have  ascribed  this  to  the  action  of  galvan- 

iag  a  pbosphnret.    One  part  of  silver  in  til-  ism.    The  same  thing  happens  when  silver 

kipf  with   two  of  phosphoric  glass,  and  is  exposed  in  places  that  are  moch  fre- 

hk  a  part  of  charcoal,  exposed  to  heat  in  qneated,  as  in  churches  and  theatres.    Si!*. 

a  emeible,  yielded  a  phosphuret  of  silver  ver  forms  alloys  vrith  most  of  the  metals, 

iHrich  had  acquired  one  fourth  of  its  primi-  and  salts  with  the  acids.    Hence  its  use  in 

ti^  weight  of  silver.  This  pbosphnret  is  of  comage,  and  also  in  medicine. 

a  white  colour,   brittle,   of  a  granulated  Aatimonial  silver,  in  colour,  is  between 

laitnre,  and  may  be  cat  with  a  knife.    By  silver  wliite  and  tin  white  ;  sometimes  in- 

fhrowiiig  pieces  of  phosphoras  on  silver  red  dining  more  to  the  one,  sometimes  more  to 

hot  in  a  ervcible,  the  metal  is  instantly  the  other.     It  occurs    mitssive,   disi^emi- 

■lelted,  and  the  phosphuret  which  is  formed  nated,  and  crystallized.  Specific  gravity  be- 

tMuuns  at  the  bottom.    At  the  moment  tween  9  and  10.  Heated  on  charcoal  before 

whn  the  surface  becomes  solid,  a  quantity  the  blow  pipe,  the  antimony  is  volatilized 

of  phoaphoma  is  thrown  out  witli  a  kind  €t€  with  the  odour  peculiar  to  it,  and  there  re- 

evplosion,  and  the  ssrfiice  of  the  metal  mains  a  mass  of  silver,  surrounded  with  a 

thcB  exhibits  a  aMmellated  appearance,  brown  slag.    It  consbts,  according  to  Van- 

PeHetier,  vrho  irtt  made  this  experiment,  quelui,  of 

eoochidet  frons  it,  that  silver  is  susceptible  Silver                                78 

of  retakiing  a  greater  proportion  of  phos-  Antimony .!!.!        !  .    !  «• 

pboms,  in  combhoatioa  with  it,  when  it  iain  ^ — ^ 

IwioD,  flian  in  the  solid  state,  and  that  the  122. 

•eparstioaof  thepboipiiorasiBowingto  the  *~~ 

laddes  eaatraetioa  of  the  aihrer.    A  hnki-  ^^  occurs  in  veins  which  are  composed  of 

dred  parts  of  iilv«r  in  Ibsion  retain  twenty-  calc-spar,  heavy  spar,  and  is  accompanied 

fifie  of  pbosphomsy  hot  only  fifteen  when  it  ^»*^»  »«*d  gUmce,  and  native  silver.    It  is 

becomes  solid.  distinguished  from  native  silver  by  its  brit- 

Phesphofvt  has  the  property  of  reducing  tlencss,  and  a  foliated  fracture. 

the  oxides  of  silver,  and  of  precipitating^  Arsenical  silver  is  of  a  tin  white  colour, 

tiiem  from  this  solution  in  acids,  in  the  me-  which  passes  into  silver  white,  and  verges 

tallieibrm.    Mphnr  eombioes  readily  with  on  light  lead  grey.    It  is  always  more  or 

silver,  belli  ia  the  dry  and  hnmid  way.   By  less  tarnished  with  a  blackish  colour.    It 

atiatiiyinf  in  a  emeible,  philes  of  silver  occun  massive,  dissemmated,  and  globular. 

aheraately  with  salplnir,  and  melting  them  It  cousisU  of 

rapidly,  a  deep  violet-eolenffed  mass  is  ob-  Arsenic 35 

tained,  wlicb  it  More  lusihle  than  silver,  j^^ij  ^        44  26 

Mule,  crystdlned,  and  has  a  metallic  lus-  Silver  ....'.!......!....,!.!  12.75 

Ire.    It  nay  be  cat  with  a  knite,  and  has  a  Antimony!...........!./.    7 

good  dealof  resenibhuice  to  vitreous  ore  of  

silver.    When  this  sulphnret  of  silver  is  ex-  ^^ 

posed  to  heat  for  a  considerable  time,  the  ' 

aaipbor  i»  gradnally  dissipatM,  and  the  sU-  Before  tiie  blow-pipe  the  arsenic  and  an- 

tcr  remains  pare  and  ductile.    Silver  com-  timony  are  volatilized,  and  they  emit  a  gar- 

Wica  very  readily  with  snlpbar,  when  it  is  hke  smell.    The  silver  remains  more  or  less 

long  exposeil  to  tliose  SMtteis  which  gra-  pure  in  shape  of  a  globule.    This  is  a  very 

daally  deposit  this  sahstanec.    Thia  tStct  nre  mineral,  and  does  not  tarnish  $o  quiclL^ 

m  immediately  produced  whea   stiver   ia  ly  >>  native  arsenic ;  it  passes  on  the  one 

Iteaght  into  contact  with  sniphorated  hy-  side  into  native  arsenic;  on  the  other  into 

drogen  gas,  or  when  it  is  nmnersed  in  wa<  native  silver. 

ter  impregnated  with  thia  gas,  as  in  natural  SILVERING,  m  the  a^-ts,  consists  io  co< 

•alphureens  waters.    Dr.  llwmson  thmks  vering  the  sor6ices  of  substances  witli  a  thin 

H  is  owing  to  the  same  cause  that  a  silver  coating  of  silver ;  either  for  the  purpose  of 

spooa  Is  tarnished  hy  a  boiled  egg^  aotf  par^  beauty,  silver  being  so  much  more  hand- 

tioilirly  if  the  egg  hm  began  to  spoiL  some  thao  the  mferior  metak ;  or,  on  ac-> 


■  inpcrJDr  vbalcMTTiFneu,  com- 
pared with  copper,  brai;,  or  liail,  for  culi- 
nary pucpoMi,  it  mialing  Ihe  coirodlni! 
pdwpr  cf  vinegar  8nd  other  weak  acid*.  Hie 

I  that  are  nxtially  covered  with  «ilver, 
arc  copper  and  bras?,  and 
and  tliere  are  three  diitincl  modes  of  per- 
forming the  operation.  1 .  Silvering  by  amal- 
^natioD,  is  thns  performed  :  toasoinlion 
of  nitrated  silver  add  nome  plato  of  copper, 
nhtch  will  throw  down  (he  ailver  in  it«  me- 
tallic atate,  and  very  finely  divided;  icrape 

ID  ttie  torluce  of  the  copper,  wash  il 
well  and  dry  it.  Of  thi>  powder  take  half 
an  onnce^  of  common  lalt  and  sal  ammo- 
aiac  two  ouncFH,  and  of  rortosive  nibtiinalc 
one  drachm,  rub  them  well  together,  and 
make  them  into  a  paste  with  a  httle  water. 
Then  take  tlie  veta^l  to  be  liltered,  and 
clean  it  by  mean*  of  a  little  very  dilute 
aqiiaforlis,  or  by  aconrint;  it  with  a  mixture 
of  common  salt  and  tartar.  When  it  a  per- 
ftctly  clean,  rob  it  with  the  nbove-mention- 
ed  paste  till  it  is  entirely  covered  with  a 
white  mctalhc  coatinc:  ttiii  coatinjt  in  an 
•malgam  produced  by  the  decnmpoiution  of 
ibe  corrorive  mblimate,  by  means  of  the 
copper,  to  the  jnrface  of  which  it  applies 
vety  clowly  and  expediliowly.  "Rie  cop- 
per being  thni  silvered  over,  is  to  be  wash- 
ed, dried,  and  afterwards  heated  nearly  ted, 
in  order  to  drive  off  the  mercury  ;  the  sil- 
ver remains  behind,  adhering  liimty  to  the 
copper,  and  eapalile  of  being  highly  polish- 
ed. 9.  Silvering  bylona  cornea.  Prepare 
the  Inna  cornea  in  the  usual  manner,  by 
pnoriDft  a  solution  of  common  fait  into  ni- 
trate of  silver,  at  lont;  as  any  precipitation 
take*  place,  and  boiling  tlie  mixture  ;  the 
white  cnrdy  matter,  thus  obtained,  is  to  be 
mixed  with  three  parts  of  good  peari-aih, 
one  part  of  washed  wlillinjt,  and  somewhat 
more  than  one  part  of  common  salL  TIig 
aui&ce  of  the  brass  being  cleared  from 
icratehea,  is  to  be  rubbed  with  a  piece  of 
old  hat  and  rotten  stone,  to  remove  any 
grease,  and  then  is  to  be  moistened  with 
■alt  and  water ;  a  little  of  tlie  compositioti 
being  now  mbbed  on  with  the  finger,  tlw 
■orftce  of  the  melnl  will  pri'sently  be  co- 
vered with  liUer.  Tliro  wash  it  well,  rub 
■I  dry  with  intt  rag,  and,  as  the  coat  of  sil- 
ver is  extremely  thin,  cover  it  with  transpa- 
reot  vamisli,  to  preserve  it  from  tamtnli. 
This  kind  of  silvering  it  very  iroperfert, 
and  is  only  n^rd  for  the  fiices  of  clacks,  the 
aeain  of  baromeleti,  and  limihu-  object). 
X  Silvering  by  nlver  la  substance,  lliere 
an  tbrte  wayt  of  perfbniiiiig  this.    The 


■^ 
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first  is,  by  mixing  together  twenty  grains  of    , 
silver,  precipitated  by  copper,  two  draiAnu 
of  tartar,  two  draclmis  of  rommon  salt,  and     j 
half  a  draclini  of  alnm ;  this  eomponition 
being  tubbed  on  a  perfectly  clean  surfaca 
of  copper  or  lirau,  will  cover  it  with  a  tbin     ' 
coating  of  silver,  which  may  aftetwatds  be 
polished  with  a  piece  of  soft  leather.     X 
■till    better  way  is  that  wiilch  is  calleil     , 
French  plating,  which  consists  in  biimiili-     i 
ing  down  npon  tlio  snrface  of  the  copper 
successive  layers  of  leaf-silver  to  any  re- 
qnired   thickness.     In    this  the  silver  baa 
much  mote  solidity  than  in  any  of  the  for-     ' 
mer,  bnt  tlie  process  is  tedious,  and  the 
Jtinclures  of  the  leaves  of  silver  cannot  al- 
ways be  entirely  concealed.     The  English 
method    of   plating    (in    those  works    to 
which  it  is  applicable)  appears  to  be  tba 
best  of  all.     It  is  tlius  performed:  one  of 
the  surfaces  of  an  ingot  of  copper  is  render- 
ed quite  imooth  and  clean,  and  is  sprinkled 
over  with  glass  of  borax ;  upon  this  is  laid 
a  ptate  of  fine  silver,  about  nne-tweUtli  of 
the  weight  of  the  copper,  and  the  two  are 
carefully  bound  together  by  wire  ;  the  inasa      • 
i<  now  exposed  to  a  full  ted  heat,  which 
melts  the  boiai,  and  canses  the  silver  to  atU 
here  to  the  capper ;  the  ingot  is  now  passed 
through  a  rolling  press,  and  formed  into* 
plate  ;  both  the  silver  and  copper  extend- 
ing uuit'ormly  during  the  whole  process,  at 
the  conclusion  of  which,  the  two  metals  are 
inseparably  fixed  to  each  other.  See  Adiio'a 
*'  Dictionary.'' 

SILURUS,  the  «iJH«,  in  natural  history, 
a  genus  of  fishes  of  the  order  AbdomiiialFs. 
Gpueric  chaiactcr :  head  large,  naked,  and 
depressed  ;  month  ex  tremely  wide,  and  lur- 
nished  vritli  long  feelers  or  tenlacula  ;  eyes 
small,  body  lengthened,  naked ;  first  ray  of 
the  pectoral  or  dorsal  tio,  serrated  witli  le- 
VL'rsed  spines.  There  are  Iwcntynioe  spe- 
cies, of  which  the  following  most  deserve 

S.  gbinis  is  generally  about  three  feet 
long,  though  it  has  been  seen  of  twelve,  and 
of  the  weight  of  tliree  handred  pounds,  and 
conseqiiently  is  one  of  the  vety  largest  of 
European  rivei  fishes.  It  is  iiM«t  pleiilifid 
in  the  north,  ii  seldom  seen  in  motion,  and 
commonly  lies  ingulfed  in  mud  at  the  bot- 
toms, Willi  it]  mouth  open,  and  its  long  ten- 
taenia  moving  abont  in  every  direction. 
These  last  being  sUnihu'  in  appearance  to 
wonm,  arc  mistaken  for  inch  by  many 
fiiihet,  which  are,  by  this  deceptiou,  drawn 
n'itliin  the  jaws  of  deatnictioo.  Its  flesh  is 
used  for  it«  dicapiKa*,  rather  tliu  it*  ex* 


SIMrA. 

I   rvllfnre ;  md  iLi  akin,  by  tome  simple  pro-  'd,  in  its  natural  stutr,  as  being  mare  frra- 

re*9,  b  con>«rtcd  into  >  li»tif,  traiuparPnt  cioua,  and  leu  MgBcioiia,Hi«ti  several  odicri 

Nit»taiicF,  whieli  accomplishes  the  ixirposes  "(  "le  class.    See  MaininiliB,  Plate  XIX. 

of  horn  Bod  glass.  tig-  Z. 

SIMIA,  the  apf,  in  nataral  hiilorf,  a  ge-         S.  iphynx,  or  tlie  pent  baboon,  in  be- 

Biu  of  Mammalia,  of  the  ordrr  PriinBlea.  tween  three  ind  roiir  feet  high,  or  ■  grey- 

Geiwric  ctiaractcr :  front  Iccth  in  each  jaw  brown  colour,  and  is  (larticiilariy  muicnlar 

ir  together  ;  canine  teeth  solitary,  in  the  npper  pwt  of  its  body  ;  i"   ' 


grott,  wandering  a 


riiarp  nails,  like  claws ;  bnt  on  ill 
nbs  Ihcre  ate  DRils  fonned  like  Ihoae  on 
human  fiagera.    Il  is  an  animal  incapa- 
of  domestication,  and  lias,  ia  no  in- 
ice,  been  observed  to  be  divefted  of 
bave  prehensile  tails,  with     Ef*"'  malignity  and  fiercenena   of  disposi- 
lay   hold  of  any   object     ''on.    The  female  produces  only  one  young 
one  at  a  bitth,  which  »lie  suckles  at  her 
breast,  and  carries  about  with  her  in  her 
arms.  Babooos  inhabit  the  holiest  cliaiates 
of  Africa,  and  are  often  seen  in  very  consi- 
derable  numberj.   The  plintations  offniita 
and  roots  are  freqneutly  much  injured  by 
their  depredations.    They  are  acarcely,  in 
ceptible  of  attachment.    In 
ley  display  inceaiant   rest- 
lessness and   irritation,  and  in  their  form 
and  manners  they  pi-eseot  a  complication 
of  ferocity  and  btdeousnes*.    See  MatniUft- 
Ua,  Plate  K IX.  fig.  3. 
S.  hamadryas,  or  the  dog-faced  baboon, 
very  large,  and  often  greater  than  the 


kwger  than  the  o'hets,  distant  from 
pinders;  grinders  obtnsc.  Animals  of  this 
geoDi  are  commonly  divided  into  inch  as 
*  have  no  tails;  such  as  have  only  very  short 
mes;  inch  as  have  very  long  ones;  and, 
hitly,  toch  a  * 
which  they 

al  pleasure.  These  four  classes 
«d  Rspectively  apes,  baboons,  monkeys, 
and  japajoiis.  In  the  whole  genns  there  are 
cnnroerated  by  Cinielin  sixly-three  species, 
af  which  we  shall  notice  some  of  the  most 
important. 

S.  satyrus,  or  tlie  orang-onlang.  This 
anima]  is  said  to  grow  in  its  native  woods  ^"J  'peciee, 
of  Africa  and  India  (0  the  height  of  six  feel,  confinement, 
and  to  subsist,  like  most  other  species,  on 
frails.  Il  flies  from  Uie  haunts  of  mankind, 
Iradi  a  solitary  life,  and  displays  great 
atrength,  agiliiy,  and  swiltneas,  which  ren- 
der it  extremely  dilfirull  lo  be  taken.  It 
hat  been  known  to  attack  and  destroy 


1  distance  from  their     common  baboon.    It  is  di 


babilalions,  and  to  carry  off 
wretched  hahitaliou,  watching  them  wi 
turh  eilraordinary  vigilance,  as  scarcely 
admit  the  possibiUly  of  their  rictpe.     1 
general  re«erabUncc  to  the  human  lii^n 
and  counleaaoce  is  particularly  and  mor 
fyiogly  strong,  yet  minnte  obsertation  and     of  Africa,  and,  though 
dissection  have   pointed    almost   innume- 
rable ditferettce*,  the  detail  of  which  is  here 
impossible.    It  is  capable  of  being  tamed 
and  domettkaled,  and,  many  years  since, 
one  was  exhibited  in   London  whidi  had 
been  diiciplined  to  sit,  and  work,  and  eat, 
like  a  human  being,  using  a  knife  and  fork 
for  tlie  latter  purpose.     Its  disposition  was 
pensive  ;  its  mamiers  were  gentle  ;  and  it 
appeared  to  possess,  for  its  keepers,  and 
boae  la  wliom  it  liad  been  long  Ikmihar- 
iied,  a  hish  degree  of  genuine  gratitude . 


quantity  of  hair,  spreading  from  e 
side  «!'  the  bead  down  tlie  shouldeni,  and 
covering  the  animal  lo  the  waist,  like  a 
maotle,  Its  colour  u  a  mixture  of  grey  and 
brown.  It  is  a  ferocious  and  dangerous 
lal,  is  foond  in  the  most  torrid  regions 

' "    n  the 

common  species,  ia  yet  seen  occasionally  in 
large  companies.  Its  general  aspect,  wiien 
in  an  nndisturbed  slate,  is  that  of  profound 
meditation;  but  when  molested,  it*  looks 
indicate  the  moat  pertnrbcd  and  mabgnont 
feelings.  In  confinement,  it  is  turbulent, 
untraceable,  and  filthy.  The  tail  of  this  ba- 
boon is  nearly  as  long  as  ils  body. 

S.   leonina,  or  the  leonine  monkey,  fs 
snpposed  to  be  an  inhabitaul  of  Abyssinia, 
and  is  two  feel  in  length,  from  the  nose  to 
the  tail ;  along  the  face  is  a  great  quaulily 
attachment.      For  the  orang.oulang,   see     of  lung  hair,  exleoding  nearly  from  the  eyes 
Klammalia,  Plate  XIX-  fig.  1.  back  over  tlie  forehead  and  crown  of  the 

S.  inuus,  the  Batbary  ape,  is  about  four  bead,  and  from  the  cliin  over  the  neck,  and 
feet  in  heigbl.  and  is  Ihc  species  most  com-  this  bushmeni  of  bait  gives  it,  in  addition  lo 
nonly  exhibited  in  public  shows,  and  is  the  general  form  and  countenance  of  Ihe 
trained  to  Ihe  peil'onnance  of  a  great  va-  animal,  no  slight  resemblance  lo  the  lion, 
riely  ofuicks,  calculated  to  attract  popular  from  which  it  derives  ils  desigtailion.  See 
admiralion.  The  discipline  it  passes  through  Mammalia,  Plale  XIX.  fig,  4.  , 
ia  often  sercre,  and  this  species  i*  consider-        9-  omob,  or  the  varied  tnoakey,  is  one  of 
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the  lari^est  species,  and  ii  nearly  two  feet 
io  length.  It  is  foand  in  ▼anous  parts  of 
Africa,  and  differs  mach  in  individaalB  in 
respect  to  colours,  which  are  sometimet 
bright,  and  at  others  dnll.  In  general  it  is 
of  a  daric  olive-grey.  See  Mammalia,  Plate 
XIX.  ^.  5. 

8.  nasalis,  or  the  proboscis  monkey,  is 
one  of  the  most  eorious  in  its  aspect,  and 
post  ludicrous  of  the  cUss.  It  is  aboot 
two  feet  in  length.  The  ftee  is  of  an  incur' 
vited  form,  and  of  a  brown  colour,  and  the 
aoie,  which  is  its  great  singularity,  is  of 
8«ch  a  length  and  shape,  as  to  give  the  ani- 
^Mit  an  appearance  highly  grotesque.  By  a 
meve  or  furrow  mnning  down  it,  from  the 
^ffinning  to  the  tip,  it  is  nearly  divided 
^ts  two  lobes,  and,  on  a  side  view,  its  ex* 
treme  projection  is  nearly  as  striking  and 
fiognlar,  as  the  former  circumstance  ren- 
ders a  full  one.  It  is  found  in  the  East  In- 
4i«l,  where,  however,  it  is  somewhat  rare. 
ft  is  said  to  be  more  nnmerous  in  Cochin 
China.  It  feeds  on  fruits,  and  is  highly  un- 
tractable  and  savage. 

8.  beeteebul,  or,  the  preacher  monkey, 
is  as  laige  as  a  fox,  and  is  extremely  com- 
mon in  the  woods  of*  Brasil.  Travellers 
have  stated,  that  it  is  usoal  finr  one  of  these 
to  ascend  a  tree,  and,  by  certain  sounds,  to 
collect  vast  moltitades  beneath  him,  when 
he  commences  a  howl  so  load  as  to  be 
beard  to  a  vast  distance.  After  this  has 
eoalaiuad  for  some  tine,  Iw,  by«  particn- 
to'Signal,  induces  timse  aronnd  faim  to  jma 
in  the  noise,  which  then  becomes  most  hi- 
deous and  intolerable.  This  united  clamour 
mt  length  ceases,  and  the  original  howler 
again  proceeds  imdistmbed  in  his  address., 
The  throat-bone  of  this  monkey  appears, 
iipom  dissection,  to  be  particularly  con- 
atmcted    for    the    utterance    of  strong 
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they  ding  to  with  the  last  efforts  of  ex- 
istence, sometimes,  iodeed,  maintaining 
their  bold,  it  is  said,  by  the  hands  and  tail, 
even  after  death.  The  two  last  species  be- 
long to  the  class  of  monkeys  with  prehen- 
sile tails,  or  japajoui*.  The  greater  number 
of  the  .animals  of  this  comprehensive  genus 
are  said  to  be  remarkably  fond  of  snufl^ 
mustard,  and  tobacco^  which  they  will  eat 
m  cfloaidefable  quantities.  A  great  nnn^ 
her  of  species  are  furnished  with  cheek- 
ba^B,  or  poaches,  where  they  may  deposit, 
for  the  convenience  of  carnage,  a  sapply  of 
fi>od,  %rhich  will  httt  for  several  days4iiher 
they  have  finished  their  inuMdiate  repast. 
Monkeys  are,  in  some  parts  of  Africa,  used 
for  food,  and  several  species  are  said  to 
be  excellent   and  delicate  for   this  pur- 


The  8.  seniculas,  or  royal  monkey,  is 
about  the  stse  of  a  squirrel,  and  inhabits  the 
damp,  woody  districts  of  Cayenne,  bemg 
never  found  on  the  mountauu.  In  its  sounds 
and  manners,  it  resembles  the  hist  species. 
In  the  morning  and  evening,  and  sometimes 
on  several  occasions  in  the  interval,  these 
animals  produce  such  rattling,  terrific,  and 
iraried  noises,  as  excite  the  idea  of  every 
native  of  the  forest  being  in  open  cry.  And 
even  the  sounds  of  a  shsgle  one  are  ao  pow- 
erful, as  to  impress  the  idea  of  peril  very 
atrongly  on  the  hearer.  These  creatures  are 
extrcBMly  tt-nacioasof  life.  They  will  oflen 
•ustMin  parts  of  several  discharges  from 
gnnsy  before  they  drop  firom  the  tree,  wUch 


SIMILAR,  in  arithmetic  and  geometry, 
the  same  with  like.  Those  things  are  said 
to  be  sinukn*  or  like,  which  cannot  be  distin- 
guished bnt  by  tbehr  compresence,  that  is, 
either  by  immediately  applying  the  one  to 
Ihe  other,  or  somcother  third  to  them  both* 
so  tfaa  there  is  nothing  found  in  one  of  the 
similar  thmgs  bnt  is  eqially  found  m  the 
nther,  notwithstanding  their  sinulitnde  may 
differ  in  quantity ;  and  since,  in  mnuhr 
things,  there  is  nothmg  wherein  they  differ 
besides  the  qnantity :  quantity  itself  is  the 
internal  difference  of  similar  things.  In  ma- 
thematics, similar  parts  have  the  saaw  latio 
to  theur  wholes,  and  if  the  wholes  have  the 
some  ratio  to  the  parts,  the  parts  are  simt- 
hu*.    See  Part* 

Similar  angles  are  also  equal  angles.  In 
solid  angles,  when  the  pfames  nnder  which 
they  are  contained  are  equal,  both  in  num- 
ber and  magnitude,  and  are  dis|iosed  in  the 
same  order,  they  are  similar,  and  conse- 
quently equal.  Similararcbesofa  circle  are 
aueh  as  are  like  parts  of  their  whole  drcnm- 
ferences,  and  conseqm^tly  equal.  Similar 
pUne  nnmberB,  are  those  nmnbers  which 
be  ranged  into  the  form  of  simihur  reclangi 
that  is,  into  rectangles  whose  sides  are 
portional;  such  are  12  and  48,  for  the 
af  12  are  6  and  2,  and  the  sides  of  48  are' 
12and4;  bnt  6:»::  12:4,  and  therefore 
tliose  numbers  are  sitnilar.  Similar  poly- 
gons are  6uch  as  have  their  angles  severally 
equal,  and  the  sides  about  those  angles  pro- 
portioaaL  Simifau'  rectangles  are  those 
which  have  their  sides  about  the  equal  an- 
gles proportional :  hence,  i.  All  squares 
are  similar  rectangles,  2.  All  simihu-  rec- 
tangles are  to  each  other  as  the  squares  of 
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figures  tre  snch  as  have  equal  angles,  and 
fhe  sides  about  tliose  equal  angles  propor- 
tional. Similar  segments  of  a  circle  are 
^udi  as  contain  equal  angles.  Similar 
curvet :  two  segments  of  two  carves  are 
called  similar,  if,  any  right  lined  figure  be- 
ing inscribed  witbm  one  of  them,  we  can 
inscribe  always  a  similar  right- lined  figure 
in  the  other.  Similar  conic  sections :  two 
cnnic  sections  are  said  to  be  similar,  when 
my  segment  being  taken  in  tlie  one,  we 
can  assign  always  a  similar  segment  in  the 
other.  Similar  diameters  of  two  conic  sec- 
tions :  the  diameters  in  two  conic  sections 
are  said  to  be  simiUr,  when  they  make  the 
tame  angles  with  their  ordinates.  Simflar 
solids  are  such  as  are  contained  under  equal 
numbers  of  siirJkir  planes,  alike  sitnated. 
Similar  triangles  are  such  as  have  their 
three  angles  respectively  eqoal  to  one  ano- 
ther] hence,  1.  All  s'unilar  triangles  have 
the  sides  abont  their  angles  proportional. 
f  •  All  similar  triangles  are  to  one  another 
as  the  squares  of  their  homologons  sides. 

Similar  bodies^  in  natnral  philosophy,  are 
snch  as  have  their  particles  of  the  same 
kind  and  nature  vrith  one  anotlier. 

Similar  ^ures,  in  geometry,  snch  as 
have  tlieir  angles  respectively  equal,  aud 
the  sides,  about  the  equal  angles,  propor- 
tional. 

SiMiL,\R  parts,  in  anatomy,  arc  those 
parts  of  the  body  which  at  first  sight  appear 
to  comist  of  like  parts,  or  parts  of  the 
same  nature,  texture,  aud  conforoiatioo ;  of 
the^e  we  usually  reckon  ten,  riz.  the  bones, 
cartilages,  Ugaments,  membranes,  fibres, 
nerves,  arteries,  veins,  flesh,  and  skin. 

SIMILE,  or  Similitude,  in  rhetoric,  a 
compari}(on  of  two  things,  which,  though 
different  in  other  respects,  yet  agree  in 
some  one.  The  difference  between  a  si- 
mile and  comparison,  is  said  to  consist  in 
this,  that  the  simile  properly  belongs  to 
.whatever  we  call  tlie  quality  of  the  thing, 
and  the  rompiirison  to  the  quantity. 

SIMILITUDE,  in  arithmetic,  geometry, 
ice,  denotes  the  relation  of  two  things  suui- 
lar  to  each  other. 

SIMONY,  is  the£orrupt  presentation  of 
any  one  to  an  ecclesiastiral  benefice,  for 
money,  gift,  reward,  or  benefit.  It  was 
not  an  otience  punishable  criminally  at  the 
common  law,  it  being  thought  sufficient  to 
leave  the  clerk  to  ecclesiastical  censures. 
But  as  these  did  not  affeot  the  slmoniacal 
patron,  none  wete  efi&cacious  enough  to 
repel  the  notorious  practice  of  tlie  thing. 
Several  acta  Of  jiarlhuttent  have,  therefore. 
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been  made  to  restrain  it,  by  means  of  civlt 
fi>rfcitures,  which  the  modem  prevailing 
usage  with  regard  to  spiritual  preferroenls 
call  aloud  to  put  in  execution. 

By  one  of  the  canons  of  160S,  «very  per- 
son, before  his  admission  to  any  ecclesiaati- 
cal  promotion,  shall,  before  the  ordinary, 
tuke  an  oath,  tliat  he  hath  made  no  simonia- 
cal  contract,  promise,  or  payment,  directly 
or  indirectly,  by  himself  or  any  other,  for 
the  obtaining  of  the  said  promotion;  and 
that  he  will  not  afterwards  perform  or  satis- 
fy any  such  kind  of  payment,  contract,  oi^ 
promise,  by  any  other  without  his  know- 
ledge or  consent. 

To  purchase  a  presentation,  the  livmg 
being  actually  vacant,  is  open  and  notorious 
simony  ;  tliis  being  expressly  in  the  face  of 
the  statute.  But  the  sale  of  an  advowson 
during  a  vacancy  is  not  vritbin  the  statute 
of  simony,  as  the  sale  of  tlie  next  presenta- 
tion is ;  but  it  is  void  by  the  common  hiw. 

A  bond  of  resignation  is  a  bond  given  by 
tlie  person  intended  to  be  presented  to  a 
benefice,  with  condition  to  resign  the  same; 
and  is  special  or  general.  The  condition  of 
a  special  one  is,  to  resign  the  benefice  in 
iavour  of  some  certain  person,  as  a  son, 
kinsman,  or  friend  of  the  patron,  vrhen  be 
shall  be  capable  of  taking  the  same.  By  a 
general  bond,  the  incumbent  is  bound  to 
i^sign  on  the  request  of  the  patron.  A 
bond,  vrith  condition  to  resign  vritbin  three 
montiis  after  being  requested,  to  the  intent 
that  the  patron  might  present  his  son  wbto 
he  should  be  capable,  was  held  good;  and 
the  jndgment  was  afilrmed  in  the  exchequer- 
chamber:  for  that  a  man  may,  without  any 
colour  of  simony,  bhid  himself  for  good 
reasons ;  as  if  lie  take  a  second  benefice,  or 
if  he  be  non-resident,  or  that  the  patron 
present  his  son,  to  resign ;  but  if  the  condi- 
tion had  been  to  let  the  patron  have  a  lease 
of  the  glebe  or  tithes,  or  to  pay  a  sum  of 
money,  it  liad  been  simouiacal. 

SIMOOM.  A  wind  or  haze  was  observed^ 
by  Mr.  Bruce,  ui  the  course  of  his  travels 
to  dbcover  the  sources  of  the  Nile,  which  is 
supposed  to  be  in  some  respects  analogous 
to  the  sirocco.  It  is  called  by  him  tha 
simoom,  and  from  its  effects  upon  the 
lungH,we  can  entertain  but  little  doubt,  that 
it  consists  chiefly  of  carbonic  acid  gas  in  a 
very  dense  state,  and  perhaps  mixed  with 
some  other  noxious  exhalations. 

Mr.  Bruce,  who,  in  his  journey  through 
the  desart,  felt  the  effects  of  the  simoom, 
gives  of  it  the  follovring  graphical  descrip- 
tion :  '*  At  eleven  o'clock,  widle  we  con- 
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templated  with  great  pleasure  the  rugged 
lop  of  CliiggTF,  to  wljicb  we  were  fojl  ap- 
proacliing,  and  where  we  were  to  hIhcg 
ouraelvet  willi  plenty  of  good  water,  Idris, 
our  guide,  cried  oat,  wilb  a  load  voice,  fnll 
npoD  jour  fkcai,  for  here  i>  tbe  gimooni.  I 
nw  from  llie  ■outb-easi  a  haiE  coming,  in 
colonr  like  the  purple  part  of  tbe  rainbow, 
but  not  to  compreued  or  lliick.  It  did  not 
occnpy  twenty  yards  in  breadtb,  and  wat 
abonl  twelve  feet  liigh  from  the  ground. 
It  waa  a  kind  of  bliisli  upou  tlie  air,  and  it 
moved  very  rapidly ;  for  1  scarce  could  turn 
to  fall  upon  tlie  gioiuid  with  my  head  to  tbe 
northward,  when  1  felt  the  heat  of  its  cur- 
rent plainly  upon  my  face.  We  all  lay  flxl 
on  the  ground  as  if  dead,  till  Idria  told  ui  it 
waa  blown  over.  The  meteor  or  purple 
haie  whirh  I  «aw  wu  indeed  passed*  but 
the  light  air  that  still  blew  waa  of  heat  to 
threaten  anffocalion.  For  my  part,  I  found 
distinctly  in  my  breast  that  1  had  imbibed  a 
part  of  ill  nor  wai  I  free  from  an  aithmatic 
sensation  till  I  had  been  some  mouths  in 
Italy,  at  the  batki  of  Porella,  near  two 
yean  afterwards."  Tboiigli  the  severity  of 
this  blait  teenu  tn  have  passed  over  them 
alniMt  instaulaneoiuly,  it  continued  to  blow 
•ouloeabaoat  them  till  twenty  minutei  be- 
fore 6f e  in  the  sftemDon,  lutin);  through  all 
ita  stasis  very  nearly  six  hours,  and  leaving 
them  in  a  state  of  the  ulmosl  despoodcnry. 

SIMPLE,  tomelbing  not  mixed  or  emu- 
poonded,  in  Hbicll  sense  it  stands  opposed 
to  compound. 

SlKPLE,  in  pharmacy,  a  general  name 
given  to  all  herbs  or  plants,  as  having  each 
its  particular  viitne,  whereby  it  becomes  a 
aimple  remedy. 

SiHrLE  Cenli-act,  in  law,  debts  by  simple 
contract,  are  such  where  the  contract  npun 
which  the  obligation  arises  is  neither  ascj^r- 
lained  by  matter  of  record,  nor  yet  by  spe- 
cial deed  or  instrument,  bnt  by  mers  or^ 
evidenre,  or  by  notes  unsealed;  whereas 
debts  by  speciality  are  such  whereby  the 
contract  is  ascertained  liy  deed  or  inslru- 
mcnl,  imdcr  seal.  Simple  contract  debts 
are  lo  be  paid  by  excculon  alter  debts  by 
■perialiiy, 

SIMI>KON  (THoM'ks),  in  biography, 
professor  of  mathrnuiljcs  at  the  Boyal  Aca- 
demy at  Woolwich,  fellow  of  the  Royal 
Hocicty.  and  member  of  the  Hoyal  Acade- 
my, at  Riockliolm,  was  bom  at  Market 
Boswortb,  in  IJpceslerdiire,  in  1710.  His 
Esther,  a  stuff-weaver,  taught  htm  only  to 
ind  English,  and  brought  him  op  to  his 
ownbu^MHi  but  mMting  with  atcienli- 
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lie  pedlar,  who  also  practised 
telling,  young  Simpson,  by  his  assistance 
and  advice,  leil  oiTweavins,  and  professed 
astrology.  As  be  improved  in  knowledge, 
however,  he  grew  disgosled  with  his  pre- 
tended art,  and,  renomeing  it,  was  driven 
lo  such  diflicnlties  for  the  snbaiilence  ofliii 
hmily,  that  he  came  up  to  London,  where 
he  worked  as  a  weaver,  and  taught  mathe- 
matics at  his  spare  hours.  As  his  scholan 
increased,  hisnbililies became  belter  known, 
and  he  published  his  Treatise  on  Fluxions, 
by  subscription,  in  1757  ;  in  1740  he  pub- 
lished his  Treatise  on  the  Nature  and  Laws 
of  Chance ;  and  Essay  in  Speculative  and 
Mixed  Mithenuitics.  ASiti  these  appeared 
his  Uoctn'ne  of  AonuiticB  and  Revenions  j 
Malhemalical  Dissertntions ;  Treatise  oU 
Algebra;  Elements  of  Geometry-,  Trigono- 
metry, Phuie,  and  Spherical ;  Select  Exer- 
cise; and  his  Doctrine  and  .Application  of 
Fluxions,  which  he  profcEdes  lo  be  rather  a 
new  work,  than  a  second  edition  of  his  for- 
mer publication  ou  fluxions.  In  1713,  he 
obtained  the  mathematical  professorship  at 
Woolwich  Academy ;  and  toon  after  was 
chosen  a  member  of  the  Royal  Society, 
when  the  president  and  council,  in  consi- 
deratioQ  of  his  modeiale  circumslancei, 
were  pleased  to  excuse  his  adnusBion-fee)>, 
aiHl  his  giving  bonds  for  the  settled  future 
payments.  At  the  academy  he  everted  all 
his  abilities  in  tnstmcling  the  pupib,  wbo 
were  tlie  immediate  oljerts  of  hia  duty, 
an  well  as  others  whom  the  superior  olR- 
cers  of  the  ordnan''e  permitted  to  be  board- 
ed and  lodged  in  his  house,  lo  liis  manner 
of  teaching  he  bad  a  peculiar  and  hap|iy 
address,  a  certain  dignity  and  penpiciiily, 
tempered  with  sorb  a  degree  uf  mildness, 
as  engaged  the  attention,  esteem,  and  friend- 
ship, of  his  scliolars.  He  therefore  acquired 
great  applause  from  bis  soperion  in  the 
discharge  of  his  doty. 

Mr.  Simpson's  MiscetUneous  Tracts, 
printed  in  4to.,  17S7,  were  hii  hist  legacy 
to  the  public :  a  most  valuable  beqopii, 
whetlicr  we  consider  the  dignity  and  im- 
porlnnce  of  the  lubjecls,  or  his  iiiblinie 
and  accurate  manner  of  treating  tliem. 

Tlie  linl  of  these  piipen  it  concerned  in 
determining  the  Precession  of  tbe  Eiguiuox, 
and  the  different  Motions  of  the  Eartlis 
Axis,  arising  from  the  Attraction  of  the 
tjiin  and  Moon,  It  was  drawn  up  about 
the  year  175!,  in  conscijncnce  of  another 
00  the  lanie  subject,  by  M  de  Sylvibeilr, 
a  French  gentleman.     Tlioiigh  this  geolle- 

man  liad  gone  threti|li  one  part  of  the  luU 
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jttt  with  snccess  and  penpiciiifyy  and  his 
conchisiont  were  perfectly  conformable  to 
Dr.  Bradley's  observations,' it  nevertheless 
appeared  to  Rlr.  Simpson,   that  he   Iwd 
|(reatly  fiuled  in  a  very  material  part,  and  tliat 
indeed  the  only  very  difficult  one ;  that  is, 
in  the  determination  of  the  momentary  alte* 
ration  of  the  position  of  tlie  Earth's  axis, 
caused  by  the  forces  of  the  Sun  and  Moon'i 
of  which  forces,  the  quantities,  hntnot  the 
effects,  are  tnily  investigated.    The  second 
paper  contains  the  Investigation  of  a  very 
exact  Metiiod  or  Rule  for  finding  tlie  Place 
of  a  Planet  in  its  Orbit,  from  a  Correction 
of  Bishop  Ward's  circniar  Hypothesis,  by 
Means  of  certain  Equations  applied  to  the 
Motion  about  the  upper  Focus  of  the  Ellipse. 
By  this  method  the  result,  even  in  tlie  orbit 
of  Mercury,  may  be  found  within  a  second 
of  the  truth,  and  that  without  repeating  tlie 
operation.    The  third  shows  the  Maimer  of 
transferring  the  Motion  of  a  Comet  from  a 
parabolic  Orbit,  to  an  elliptic  One ;  being 
of  great  nse,  when  tlie  obi»erved  places  of  a 
(new)  comet  are  found  to  differ  sensibly 
from  those  computed  on  the  Hypothesis  of 
a  paraboNc  orbit.  The  fourth  is  an  Attempt 
to  show,  from  Mathematical  Principles^  the 
Advantage  arising  from  taking  tlie  Mean  of 
a  Number  of  Observations,  in  practical  As- 
tronomy ;  wherein  the  odds,  that  the  result 
in  this  vray  is  more  exact  than  fiom  one 
single  observation,  is  evinced,  and  the  uti- 
lity of  the  method  in  practice  clearly  made 
appear.    The  fiAh  contains  the  Determina- 
tion of  certain  Fluents,  and  the  Resohition 
of  some  very  osefiil  Equations,  in  the  higher 
Orders  of  Fhtxions,  by  means  of  the  mca- 
mres  of  angles  and  ratios,  and  the  right  and 
▼eiyed  sinn  of  circular  arcs.    The  sixth 
treats  of  the   Kesolation  of  algebraical 
Equations,  by  the  Method  of  Surd-divi- 
•ufs ;  m  which  the  grounds  of  that  method, 
9B  laid  down  by  Sir  Isaac  Newton,  are  in- 
vestigated and  exphuned.    The  seventh  ex- 
hibits tlie  Investigation  of  a  general  Rule 
lor  the  Resolution  of  Isoperinietrical  Pro- 
blenn  of  aU  Orders,  with  some  examples  of 
the  use  and  application  of  the  said  mie.  The 
dghth,  or  last  part,  compreliends  the  Reso- 
litioo  of  some  general  and  very  important 
Pfoblens  in  Mechanics  and  Physical  Astro- 
aany ;  in  which,  among  other  things,  the 
principal  parts  of  the  third  and  ninth  sec- 
tfans  of  the  first  book  of  Newton"^  Prin- 
dpfai  are  demonstrated  in  a  new  and  con- 
cise onnner.    But  what  may  periiaps  best 
raeommend  this  excellent  tract,  is  the  ap- 
pBcatioo  of  the  general  equations,  thoj  d«« 
VOL.  VL        •» 


rived,  to  the  determination  of  the  lunar 
orbit. 

According  to  what  Mr.  Simpson  bad  in- 
timated at  the  condnsion  of  his  Doctrin 
of  Fluxions^  the  greatest  part  of  thu  ardu* 
ous  undertaking  was  drawn  up  in  the  year 
1750.  About  tliat  time  M.  Clairaut^  a  very 
eminent  mathematician  of  the  Frendi  aca- 
demy, had  started  an  objection  against  New* 
ton's  general  law  of  gravitation.  Th»  was 
a  motive  to  induce  Mr.  Simpson  (amoi^; 
some  others)  to  endeavour  to  discover  whe- 
ther the  motion  of  the  Moon's  apogee,  on 
which  that  objection  had  its  wliole  weight 
and  foundation,  could  not  be  truly  ac- 
counted for»  without  supposing  a  change 
in  the  received  law  of  gravitation,  from  the 
inverse  ratio  of  tlie  squares  of  the  distances. 
The  success  answered  his  hopes,  and  induced 
him  to  look  further  into  other  parts  of  th« 
theory  of  the  Moon's  motion  than  he  at  first 
intended  i  but  before  he  luid  completed  his 
design,  M.  Clairaut  arrived  in  England,  and 
made  Mr.  Simpson  a  visit  $  from  whom  ho 
learned,  that  he  had  a  little  before  printed 
a  piece  m^  that  subject,  a  copy  of  which 
Mr*  Simpson  afterwards  received  as  a  pre- 
sent, and  found  in  it  the  same  things. de- 
monstrated, to  which  he  himself  had  di- 
rected  his  enquhy,  besides  several  others. 

The  fiicility  of  the  method  Mr*  Simpson 
fell  upon,  and  the  extensiveness  of  it,  will 
in  some  measure  appear  from  this,  tJiat  it 
not  only  determines  tlie  motion  of  tlie  apo- 
gee in  the  same  manner,  and  with  tlie  same 
eaSe,  as  the  other  equations,  but  utterly 
excludes  all  those  dangerous  kind  of  terms 
that  had  embarrassed  the  greatest  mathe> 
maticums,  and  would,  after  a  great  number 
of  revolutions,  entirely  change  tlie  figure  ot 
the  Moon's  orbit.  From  whence  this  im* 
portant  consequence  is  derived,  iJiat  tite 
Moon's  mean  motion,  and  the  greatest  quan- 
tities of  tlie  several  equations,  vrill  reraam 
unchanged,  unless  disturbed  by  the  inter* 
▼ention  of  some  foreign  or  accidental  cause. 
These  tracts  are  inscribed  to  the  Earl  of- 
Macclesfield,  President  of  the  Royal  So- 
ciety. 

Mr.  Simpson*s  extreme  application  in  this 
difficult  pursuit  greatly  injured  his  health. 
Exercise  and  a  proper  regimen  were  pre- 
scribed to  him,  but  to  little  purpose  ;  for  his 
spirits  sunk  gradually,  till  he  became  incapa- 
ble of  performing  his  duty,  or  even  of  reading 
the  letters  of  his  friends,  llie  effects  of  this 
decay  of  nature  were  greatly  increased  by 
vexation  of  mind,  ovring  to  the  haugli- 
ty  and  insnltiBg  bebavioiir  of  bis  supe^ 
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r   of  mathcmatiM.  coiucioiu  of  snj  procca 
[   This  pciEDn,  Krratlj  lii*  inrprior  in  matbe.  therefore  witlinut  an^    conviclion  of  ilt 
Mllkal  HFcompluhmciils,  riid  wli>l  he  coulJ  Irnth.    Such  wu  llie  graiiiid  of  tlie  atrong 
Htnation  iineaii;,  and  even  to  bint  uf  Dr.  Simton'i  mind  lo  the  analysii 
k  depreciile  him  in  (he  publir  opinion  ;  bnt  of  tlie  ancient  geometen.    It  iucreased  ■■ 
It  wu  a  vain  endeavour,  and  only  terved  to  he  advanced,  and  hit  veiieralion  for  U>c  an- 
iqlni-e  tiinwlf.    At   length   hii  phyuriani  cienl  Keometry  vtt  carried  to  a  degree  of 
advited  ills  native  air  for  bii  rccotcry,  and  idolatry.    Hit  chief  labours  were  exerted  in 
I  ont  inPebruaiy,  1761 ;  bat  was  to  f»-  efforts  lo  mtore  the  worlis  of  llic  ancient 
d  by  his  jonmey,  that  upon  bia  artival  geometer).    The  in*onlion6  of  floxions  and 
I    Ikl'lloiworth,  be  betook  himself  to  hi>  Cham-  logaritliniiatlracted  tlie  notice  of  Dr.Siin- 
I   "ber,  and  (rew  continually  wone  till  the  ion,  bat  be  baa  contented  biniieir  with  de- 
Ay  of  bii  death,  which  bappeoed  on  the  monstrating  their  Inilh  on  Ibo  genuiue  prin- 
14tb  of  May,  in  llle  Msl  year  of  liis  age,  eiples  of  ancient  gcometrj'. 
SIMSON  (Dh.  Robert), in  biography,  Al)Dut  llieageof  twenly-Qvc,  Dr.filmson 
t  'pnireshoT  of  mathemsiiei  in  the  university  waichaaeoRpgiiuProfoaorufMBtlieiDalio 
I   «fGiasgaH,  was  bom  in  the  year  1687  of'B  in  Ibe  noivenily  of  Glasgow.    He  went  to 
k  'teipertable  ramilj,  which  had  held  a  small  Idndonimmedialeiy  aDcr  biaappoiatmeut, 
e  in  the  count;  of  I.anark  for  >ame  ^e-  and  there  farmed  an  acquaintance  with  tlie 
rions.    He  wai,  we  think,  the  aecoml  most  eminent  men  of  that  bright  era  of 
_..    if  the  &nii]y.    A  younger  hrotbcr  was  BHli»b  science.    Amooi[  these  he  alwaya 
f  ^oreuor  of  medicine  Id  tbe  nntvenily  of  ninnlionod  Captain  Halley  (tlie  celebrated 
[   -St.  Andrew's,  and  ia  known  by  some  works  Dr.  Ediuond  Hlllcy)  with  particular  te- 
ll 'ofrepnlatioD,  parliciilarly  "  A  Dissertation  sped  ;  saying,  llvit  he  had  llie  most  acute 
I  'on  tbe  Nenoui  Sytteni,"  occasioned    by  penetration,  and  ibc  monljnst  laate  in  tliat 
f  -Ihe  dissection   of  a  brain  completely  os-  science,  of  any  man  he  had  ever  known. 
li  TMei.  And,  indeed,  Dr,  Halley  lias  stronfly  ex- 
I  educated  in  tlie  nniTer-  cmpbfied  both  of  these  in  bis  divination  of 
^ 'ritynrGlasgow  under  Ibe  eye  of  some  of  his  Ilie    work    of   "  Apoltonins   de    Seclione 
'   reUtioni  who  were  professon^    Eager  after  Spatii,"  and  tbC!  eigbib  bonk  ofhis  ■■  Conin," 
)   ItDOwledge,  be  made  fn^t  progreu  in  all  and  in  some  of  the  moat  l>eaiitirii]  theorems 
f  4lis  tludiea  -,  and  aa  his  mind  did  not,  at  the  of  Sir  Isaac  Newton's  "  Piincipia."    Dr. 
very  tint  openings  of  science,  strike  into  Simsonaiso  admired  the  wide  and  maaleily 
that  path  wbicb  aAerwards  so  iiroDgly  at-  ateps   which  Newton  was  arciatomed  lo 
'   n  which  lie  proceeded  so  take  in  hn  iuveaiigations,  and  bis  manner  of 
\   Ar  almoat    without  a  companion,  he  ac-  subitilnting    geometrical    6garea    for  tbe 
1  'quired  in  every  walk  of  science  ■  stock  of  quantitiei  which  are  obserred  in  tlic  pheiio- 
•JofiinnBlian,  whicli,   Iboueh  it  bad   never  mena  of  natnre.    It  was  from  Dr.  jitnuun 
'been  much  augmented  afleiwirdj,  wonid  that  hi.i  bioCTapher,  to  whom  we  are  iu- 
e  doiK  credit  to  a  profesaiDiial  man  in  debled  for  this  article,  leamt,   "  Tliai  tlie 
any  of  bis  Bindirs.    He  became,  at  a  very  tliirty-niutli  propoaitioa  of  1^  lirsl  book 
•arty  period,  an  adept  in  tiie  p'.iilosophy  of  the  Frmcipia  vta  the  niest  important 
■n'l   tbeoloEj  of  the  sdiools,  wis  able  to  proposition  tliat  liad  ever  beeo  exhibited  lo 
■upply  the  place  of  a  sick  relation  in  Ibc  the     pbysico-matbematical    phUo'opber  ;" 
cbias  of  oriental  kanguauea,  was  noted  for  and  be  used  alwaya  to  iHottrate  to  his  more 
hiitarical  knowledge,  and  one  of  the  most  advanced  schuhtrj  the  supetiorit;  of  the 
knowing  holaniits  of  bia  time.    Aa  a  relief  geometrical  over  tbe  algebmic  aoalyais,  by 
t»  other  stndiei,  lie  lurried  bia  atteolioD  to  conparin);  tbe  aolation  given  by  Nuwton  of 
1    Matliemal  ics.   Perspicuity  and  elegance  lie  the  inverse  prob  I  eui  of  centripetal  forces,  in 
'  illKMight  weie  more  aitainahle,  aod  more  the  t'ortystuond  propoaition  of  Ibat  book. 


•  in  pare  geometry,  than  in  ooy 
r  branch  of  the  science.  To  this  tliere- 
he  chiefly  devoted  himself;  for  tlie 
.  nme  reaioii  be  ptefetred  the  ancient  me- 
p  Mhod  of  studying  pnre  geoinetry. 


with  tbe  ( 

Memnirs 
Pons  for 


by  Jolm  BemoHlh  ti 
>(  the  Acudemy  of  Sciences  at 
ITIJ.  He  bad  heard  him  say, 
that  lo  his  own  knowleiije  Newton  fre- 
quently investigaied  hit  propoiitiona  in  tbe 
va  alKcbrair  aualysis  as  little  better  kymbolical  iray;  and  that  it  was  owine 
a  kind  of  mechanical  knack,  in  which  chiejly  to  Dr.  Halley  that  they  did  not 
ptocced  without  ideas,  and  obtain  a  re-  Jinally  appear  in  that  dress.  But  if  Dr. 
~  '  and  wiibovt  being     Simaoa  was  well  infonued,  we  think  it  a 


it  ■reiimeiil  in  Avoar  of  the  «;nib«lic 
atulfils  when  tliu  most  •ucreilTuI  (iiacticil 
artnl  (for  ao  we  must  call  Newton  wlien 
€iied(e(l  in  a  l<nl.  of  ducoscry)  Ibuiiil  it  con- 
ducive either  to  dujialch  or  pertop*  to  Ini 
*«ry  proKrPX.  Ketnniing  totiis  Hrnrl*ni1c*l 
duir.  Dr.  Simson  disrharged  Uie  duties  of 
more  than  fitly  jears  with 


A  the  u 


ersily  a 


bia  prclcriiona  he  followvd  itrlctly  the  Eo- 
clidiin  mrthod  in  tlpDwiitwy  geometry. 
He  nimle  line  of  Theodoiloi  a*  an  introduc- 
tion to  ipherickl  iriganomelr}'.  In  the 
bigluT  geoniPliy  lie  leclDied  from  Ida  own 
CoDira,  ud  he  gtye  a  small  Bpudiuen  of 
the  liiifNr  )>toblpms  of  the  aiiri''nl»,  by  i;x- 
plaining  the  properties,  sometimei  of  the 
tonclioid,  tometime*  of  (he  riaraid,  witli 
tbnt  ipiiliratian  to  the  lolntian  of  snch 
pioblemK.  In  (he  more  advanced  clau  he 
¥ra»  MriHloiiied  to  eive  Naplert  mode  of 
courcinn;  loi^aritlmn,  L  e.  qiiantitio  M  ge- 
nerated by  motion  ;  and  Mr.  Cotet'iview 
of  tlicm,  at  the  aumi  of  ralinnculie ;  and  to 
demontlrtte  Newlon'i  lemmaa  coDCerniog 
the  liniiti  of  rettoi ;  and  then  to  i^ve  tlie 
clemeut]  ofllie  Suxionary  calcnlus  ;  ultd  to 
liuisli  liii  cnurae  with  a  select  Kt  of  propo- 
(idOM  in  optics,  ynomonio.  and  eeolral 
tamt.  Ha  methwl  of  teaching  wu  urn- 
pie  and  ]wr«pirnon<,  liia  rIocniioD  clear, 
and  liu  maimer  easy  and  improaite.  He 
bad  (he  Te*pert,  and  aiill  more  the  affec- 
tkm.ofbia.-rhulan. 

It  wa4  chiefly  owing  to  the  c.tebraied 
Halley  lltal  Ut.  Simaon  M  early  directed  hia 
rffoiu  to  tlie  retioiatioD  of  llie  ancient  geo- 
meter*. He  liad  recommendrd  Ihia  lo  him, 
aa  the  moat  certain  way  for  him,  at  that  time 
very  )Ounf[,  both  to  acquire  repotatign,  and 
(o  improve  ha  own  knowledge  and  taste, 
and  be  preaenled  him  with  a  ccpy  of 
PdppDa'aMatliemaliealeollectiDM,eniiL-hed 
witli  bia  own  Dolea.  Hence  be  niideitonk 
the  teiioiaiiaa  of  Euclld'a  porianu,  a  work 
of  aome  difficulty,  that  Ilia  biogiajdier /laji 
•othing  but  eiieceaa  conid  juatify  inao  yoiin)c 
■n  advenlnrer.  From  tM*  lie  proceeded  to 
olber  Koika  of  importance,  which  be  exe- 
cuted witli  K>  mnch  skill,  aa  to  ohiaiD  the 
raputatiod  of  heinjt  one  of  Ifae  moat  elegant 
geomrirn  vf  the  u^e.  Hia  edition  of  Eo- 
clid'a  ■■  ElemcDt-i "  baa  long  been  reckoned 
(he  very  bi'l  that  euata.  Another  woik, 
on  which  Dt,  SiuHon  bealowed  much  la- 
bour, Kaa  tlie  '*  Sectio  delenninata," 
which  waa  tmbUibcd  after  bia  death,  by  the 

tale  &vl  Staabo|K>,  wiili  Uw  great  work. 


"  Tlie  Porisini  of  Eacfid.'    Thia  nobleman 
tiail  kepi  up  a  corretpondence  with  Dr.  Sim* 
aon  till  hia  dnlh  in  176B,  when  he  eniiaKed 
Mr.  Clow,  to  whoee  care  the  Uoclor  had  lefk   j 
hii  paprra,  to  make  a 
would  serve  10  auppni 
putation,  aa  (he  realr 
■netry.ThiaaeleclionljordStanhope  printed  t 
at  bis  own  expense. 

"  Thp  lifr  of  a  literary  man  larely  temia 
-with  anecdote  ;  and  a  mathemaHcian,  de- 
voted lo  Ilia  studiea,  ia  perhapt  more  ah- 
s(tacled  than  any  other  penon  from  tlie  oi 
dinary  occurrences  of  life,  and  even  the  oiv   , 
dioaiy  topica  of  convcrsillon.     Ur.  Sim: 
was  of  tliia  flaw  ;  Uld,  having  never  m 
ried,  lived  entirely  a  college  life.    Havil^  I 
no  occaiion  for  tlie  commodions  h 
wliicli  ills  place  in  Ihc  nnivrnily  iotitlad  1 
him,  he  cuniented  himaelf  with  chamben^  I 
good  indeed,  and  spaciout  enough  far  his  m>1^ 
ber  accommo'iHtton,  and  tor  receiving  hU  J 
choiire  collevliun  of  mathematical  wrileta^  j 
but  without  any  decoration  or  coraoiDdianl  J 
fiimiture.    Hia  official  irrvaDt  sufficed  hi  J 
valet,  tiMilman,  and  cbarabennaid. 
retirement  vraa  entirely  devoted  tu  stud}', 
he  enteilainrd  no  company  iu  bis  chambert^.l 
bill    in  a  neighbouring    hoiue. 
apartment  was  sacred  lo  him  and  hit  guests.   ] 
Having  in  early  life  devoted  himself  lo  ti  * ' 
rcaloralion  of  the  works  of  the  ancient  gei. 
meters,  he  studied  them  witli  unremiitiii|^il 
and  retiring  from  the  promiaca>I 
if  the  world,  he  conlcntMf  H 
himself  with  a  small   aaciely  of  intioiata  f 
Aienda,  with  whom   he    conId   by  aald^j 
every  restraint  of  ceremony  or  reserve,  and  i 
indulge  in  all  the  innocent  frivolities  oilUt.  , 
Every  Friday  evening;  was  spent  in  a  par^    ' 
at  Whiit,in  which  he  excelled,  and  took  de-  "li 
light  in  instnicting  others,  till  incteatin^^S 
years  made  htm  less  patient  with  tbe  dall-'f 
ness  of  a  achular.    The  card-party  was  fH^ 
L>wed  by  an  lionr  or  two,  dedicated  solel^'V 
(o  playful  convrrsatiou.     In  like  n  -  ' 

every  Saturday  be  had  a  lesa  aelecl  party  tl 
dinner  at  a  boiiae  about  a  mile  from  (owil'J 
Hip  Ductor^  long  hfe  gave  him  nccaaiOB^ 
to  aee  the  dnmati*  penonn  of  this  liill^'fl 
theatre  aeveral  times  completely  change^  J 
while  he  contmned  to  give  it  a  persunl^ 
identity  ;  ao  that,  willioat  any  design 
wish  of  his  own,  il  became,  as  it  were, 
own  house  and  hia  own  family,  and  went  bj*  * 
hia  tnme.  Dr.  Sinuon  was  of  an  a<~ 
geous  Jialure,  wil 
and  even  m  bis  old  age  had  a  graceful  can  ^ 
riage  and  manner,  aad  always,  except  wbHI  J 


iw,  Ae  iint  prorenar  at  MBlbennDa. 

Ttiu  ftnon,  Rrratl;  Lu  infeiioi  In  m^ 

niittcal  ■reonipluhnenti,  did  «bit  *" 

to  make  Itii  Mtulioii  omh;. 

dcpreciite  him  In  the  p'*  _    v 

it  wan  •  tain  endM' 

iojuie  biiueK    A 

BdvucH  hi»  natW' 

be  ut  oatinFe' 

ligiied  liy  hit  .  '1' 

■tBcMworf  .:.■-' 

bw,  ind  ■         ■     '■  .  ■■'^' 

Ik  J  of' 


<■-'''•    ».  "  „«.(<(«'.  orrAsr. 

,Trf  ■tilt  W^iu-"""  ■'*'"'i"'»« 

t^"^'  a,™,MSlMto/"'i'<n'".'ntnpmo. 
■""*  .  -  ,.if]  I  lliw  tl"'J«n f™ni one  4-ikI  m" 


u  hnlf  ■'"'  cliurd  af  twice  tile  ardi. 

SINl^Cl'KES,  crcli'fiaatiral  benelicn 
irillioiit  cnrc  of  sdiih.  No  diiiTcli,  mlitro 
ihrro  i»  but  one  iiipumbtnt,  can  rru|>orlj-  In- 
1  lincrure:  auil  (limsli  i)ik  cliiinli  bi-iiti: 
juwu,  or  (IiF  iiariili  hi-inj  iH'conic  ikntilulv 
4tf|>itiibioiK'i^tbriiifunilK'iit»iay  bellicrc- 
by  nRfifMrily  arqiiiltril  tram  llie  actual 
prrfoiniiiitce  of  piildin  tlulv ;  yet  lie  is  slill 
uuilcr  an  oblisalion  lo  do  it  whciienr  a 
rlmrdi  bIwU  \>r  Iwilt,  Mid  ibcTc  aie  a  eum- 
pclcDI  iminbor  of  iidialiitiuitii  mid  iu  the 
mean  limi',  it"  thr  chnrrli  be  prpwntatiw, 
a)  tiUMt  nii^h  rhiii'Hiiii  urit,  tlic  inrunihcnt  if 
inttitulcdintoijii-  cnr«of  *ouIj>:  ■oi'lihnic- 
liru  are  railiiT  dctiupulatiiimt  tiun  >Uw- 
f  urri,  and  it  will  In-  iiroper  liii  the  iii'»^  in- 
combrat  lo  read  Uif  iliirty-nine  arlii'lp!, 
and  the  litiiny  in  iIik  riiuri-b-yard,  aci*.  anil 
lodowliuietrrodirt  inrnnibentaiMiiaUy  d>i. 
Uul  a  i«rIory,  ur  puition  of  il.  mav  pn>pi'r- 


-     .t  ilear  uniicji 

.  -'I'fftjnrcd  wilh  tin* 

,    ■■■/-ii*«u«.me«iil.ii( 

■'       -^  ■'Vwi.fc  -■!  IlfiityVlir. 

-  '.'■  ■•'Itli^-  ""  'l"«P''"!^'"'"»  '» 

,  V  ifjihrfiiHTDii*  willin  tuTiiiiT 

, .  ■  -.-'■'  ''IrJ  II'"  iwiinilx'iii  rmd  ilio 

,'/    '/. ..  '  ■  jirltf  lorvici-.  a*  ri'i|iiii(^(  b> 

'  -.'■'-'  Jh*.'-  ' -'•  "'"''''  ""'""d*  I'ldy  I" 

.-■'■■■l-r  ■iibenre.    Uy  tin-  abii\c-iiien> 

■""'^.Mtun-af  Hmrr  Vlll.  ml  uniy  |.ri- 

^"|..jnlrc'torwf,triUi*icara(i'!i<'iidiiu<'.f, 

,„,  Ifeandiia,  and  an-h  dcunprir-,  wv  dt- 

iiii'.l  In  ■>«  biiic'liti'ii  witiianl  diiv. 

^INGINC,  llur  an  of  piwlariii^  witli 

Itit  i'»>ee  iIh'  lioimi)*  ul'  uiiy  iwIfHly.  tiisr- 

itn'  Willi  the  worth  tu  wbidi  tlial  nirludy  i- 

HT.     To  pcrtumi   lliit  uilli  jii«tiiws  an<I 

fnod  i>flc<^,  a  line  vuiri-,  m-iuililc  i-nr,  sriMl 

lulnnl   taalc,    and    a    knnitk-il:.'i>   in    lln: 

>i:iciirv  of  niiuir,  arc  iinliiijii'if  jlile  ri'ijiii- 

iil>'>. 

al.Mil'LAK  Hvmlier,  in  i;rniiiin<ir,  lli;il 
nmiiLcr  ot' luiitiis  and  vi'i-tu  nliiili  Mjini-i 
oppiiwd  lo  phirii ;  iind  a  n-i-'l  ulirii  uc 
•m'.y  spi!Bk  of  a  !>iih;1i-,  or  oni',  |h-]viii,  or 


llie  « 


II  14  ;:ir  Iri't  liiiii 
the  -iiiittcr  rliici;  Ihn  li'li  ansU-  nliln'  .-liH-f. 
the  !>ini!iti:i'  Ium-,  tlic  Icit  hiind  jkii  t  of  tli': 

.SINKINO  I-1'M),  n  portion  of  lli<: 
piil>iu-  nwcii.-  «-l  apiirt  lo  be  iipplie.)  In 
Ihi^  ndui'tiiui  or  dNiJiurgn  of  Ilic  pu!>lio 
drill--.  Ttn-  n|ipro|iruiinii  of  a  pari  of  iltu 
n-v>>iiui>  to  till'  ]iiir|Mi»'  ix  n  im-ii-iire  wliirh 
liail  been  ad-ii-titd  ill  ollwr  coimliiii,  ioiii; 
Iwlbre  aiij  nwr-iily  liir  it  txiiili-d  in  Rii|^ 
luud:  a  piu\i!4nnat'  tiiw  kind  h^viiui  hnii 
(utabi'^K-d  in  Ilolhind  in  lii;i,i,  and  iutlic 
i;r.l.-.;,.-!i.-jl  Slati.  ill  nil!.-..  )lui)i  iIh-h: 
fund*  iinuiii.iti-d  iu  a  rcdnoiion  of  tlif  in- 
trrr-l  piiyul>ltr  im  llio  piililir  ilibts,  wbirh 
wa'  tlin  miiniK  aArrward'  adopted  fur  the 
<»>tu)ili>liMi'nt  (il'a  ihniSur  fund  in  lltia  cunn- 

At  OiR  rumincneenKiit  (if  Ihe  fiindini; 
»y\tfiii,  Hit-  loiinv  wi-r.-  eliielly  Mi'se-l  on 
icniiidiibk  annuities,  ttiiirii  ««  in  them- 
ii-lvi-^  II  niipcii^  u"  tinkina  liiiid ;  hut  «iicii 
the  |>r<'><<iit  mode  uf  bomiwinz  on  )iFrprlnnl 
■nnnilirs  «.i4  pndVirrrd,  il  suuii  iicoune 
rvidi'ul  lliHt  a  ronlinuul  areniniihittiin  of 
pnblii!  drills  woiitil  ill  time  invoKit  llii-  i!o- 
\i-riinH'iii  ill  niiirli  >.iubar4<sin<>nt,  if  it  wa< 
nut  alti-nik-d  «ith  itill  m-oi^c ronwiiiirue**. 
Vaiiuiii  priijt-et*  wrn:  llietMare  oflisn-d  for 
Iha  lUtvliariie  of  the  public  dehu,  or  for 


SINKING  FUND. 

«onfitiing  tliem  witli'm  moderate   botnids ;     tions  on  Reversionary  Payments,"  in  wliich 
and  among  otliers,  the  plan  of  such  a  sink-     he  particularly  recommended  the  establish- 
ing fiind  as  was  aftcr>yards  actually  esta-     nicnt  of  a  permanent  sinking  land,  on  the 
biiahed  was  clearly  laid  down  in  a  pam))hlet,     principle  of  that  established  by  Sir  Robert 
fftititlcd,  '*  A  Letter  to  a  Member  of  the     Walpole,  but  of  which  the  efficacy  had 
late  Parliament,  concerning  tlie  Debts  of    been  so  soon  destroyed.    In  1771,  in  an 
the  Nation,"  published  in  1701.    Inl71.3,     "Appeal  to  the  Public  on  the  Subject  of 
Mr.  A.  Hntclicson  presented  to  the  King  a     the  National  Debt/'  be  showed  that  the 
plan  tor  payment  of  the  public  debts.    In     best  scheme  for  paying  off  the  debt  was 
1715,  different  prqiects   for    this  purpose     tliat  wliirli  had  long   been  known,  which 
were  published  by  Edward  Leigh,  Mr.  As-     had  been  adopted,  but  unhappily  crushed 
ICill,  and  otlieis.    And,  in  1716,  a  plan  for     in  its  infancy;  and  in  1773,  in  the  preface 
.  the  gradual  di«charze  of  the  debt  was  actu-     to  the  third  edition  of  his  **  Treatise  on  Re- 
ally adopted,  which  was  afterwards  general-     venionary  Payment^/'  he  took  the  opportn- 
ly  known  by  the  apprliatiou  of  the  sinking     nity  of  again  enforcing  the  necessity  of  re- 
fund.   Sir  Robert  Walpole  claimed  great     storing  the  plan  formerly  established,  and 
merit  as  tlie  father  of  this  fund,  though  it  cer*     securing  it  from  future  perversion.    This 
taiuly  required  very  little  knowledge  or  hi-     advice  was  repeatedly  urged  on  subsequent 
mention  to  copy  apian  which  had  been  found     occasions;  and  in  1785,  when  Mr.  Piti  was 
successful  in  other  countries,  and  which  had     deliberating  on  the  best  means  of  establish- 
heen  publicly  recommended  many  years  be-     ing  a  new  sinking  fund,    he  particolarly 
lore;  but  whatever  claims  Sir  R.  Walpole     sought  the  advice   and  a«8i5<tance  of  Dr. 
mightHiave  to  tlic  formation  of  the  plan,he  hi-     Price,  who  communicated  three  plans,  whicJi 
dispntably  has  all  tl>-  disgrace  of  having  per-     appeared  to  him  the  best  adapted  for  carry- 
verted  and  destroyed  it.   The  act  by  which     iog  into  execution  a.  measure  he  hadjto  long 
it  was  established  was  worded  as  strong  as     luid  so  earnestly  recommended.     It  way 
possible,  and  expressly  ordained,  that  the     on^  of  the  three  plans  thus  communicated 
iund  should  be  applied  to  the  discharge  of    which  was  afterwards  adopted;- but  with 
.  the  public  debts,  and  to  no  other  use  or     tome  alterations  which  considerably  affected 
porpose  whatsoever;  but,  in  1722,  it  was     its  efficacy,  and  which  4t  has  since  been 
made  a  collateral  security  for  the  interest  of    found  necessary  to  correct, 
a  million  raised  on  exchequer  bills,  which        By  the  act  passed  in  178G,  for  establish- 
prepared  the  way  for  more  direct  encroach-    ing  the  new  sinking  fund,  the  annual  sum  of 
jnenta.    In  1724,  a  sura  was  taken  from  the     one  million  was  placed  in  the  hands  of 
fimd  to  make  good  the  loss  to  tiie  treasury     commissionerii,  who  are,  tlie  Speaker  of  the 
from  the  reduction  of  tho  valne  of  gold  coin ;     House  of  Cominons,  the  Chancellor  of  the 
and  in  1727  the  whole  produce  of  the  civil     Exchequer,  the  Master  of  the  Rolls,  the 
tbt  revenues  were  settled  on  the  Kiag,  by     Accoroptant  General  of  the  Court  of  Chan- 
wliich  the  sinking  fund  was  deprived    of    eery,  and  the  Governor  and  Deputy  Go- 
about  100,0001.  per  annum,,  to  which  the    yernor  of  tlie  Dank  of  England  for  the  time 
snrplus  of  these  revenues  had  imially  amotmt-     being  re^ipeetively.    This  million  was  to  be 
cd.    In  1733  the  gross  snm  of  half  a  million    issued  in  four  equal  quarterly  payments,  and 
«ras  taken  from  the  Amd  towards  the  cor-    to  be  applied  either  in  p&ying  off  such  re- 
rent  supplies,  at  whidi  time  tlie  medium     deemable  annuities  as  sliall  be  at  or  above 
aunnal  produce  of  the  fund  for  five  years    par,  in  such  manner  as  may  be  directed  by 
«  had  been  1,212,000 ;  but  the  alienation  of    future  acts  of  parliament,  or  in  tlie  purchase 
it  being  continoed  by  charging  it  with  the     of  annuities  below  par  at  the  market  price, 
interest  of  new  loiips,  taking  tams  Arom  it    The  dividends  on  the  sums  redeemed  or 
towards  the  supplies,  and  even  anticipating     purchased,  with  the  annuities  for  lives  or 
its  produce,  little  progress  was  made  in  the     terms  of  yean  that  fall  in  or  expu«,  and  tlie 
reduction  of  the  debt,  and  at  length  the  sink-    rams  which  may  be  saved  by  any  reduction 
ing  fond  became  a  mere  nominal  dbtinction.    of  interest,  were  to  be  added  to  the  fund, 
Tlie  ruinous  tendency  of  a  continual  ac-     which,  according  to  the  original  act,  was  to 
eamnlation  of  public  debts  was  strongly     continue  thus  increasing  till  it  amounted  to 
|>ointed  out  by  various  writers  on  subjects    four  millions  per  annum ;  which  it  vras  then 
of  policy  and  finance;  but  by  none  with     computed  would  be  about  the  year  1812, 
more  xeal  and  ability  than  the  late  Dr.     when  upwards  of  fifty-aix  millions  of  stock 
Price,  who,  abont  the  year  1769,  offered  to    would  be  redeemed.    Fhmi  thft  tiiAe  the 
the  pablic  tome  observations  on  the  natioud    dividends  on  such  capital  as  qboold  in  futnra 
4ebt|  m  tte  tlurd  dMjptw  of  his  *^  Observa-    be  paid  off  or  porcbased  by  the  commi%<L 


SINKING  FUND. 

uonen,  with  such  anmiititt  an  might  after-  futnre  any  fuim  shall  be  raised  by  loans,  oo 
wards  iall  in,  were  to  be  at  the  disposal  of  perpetual  redeemable  aDmritieii,  a  sum,  pqnal 
Parliament.  to  one  per  cent,  on  the  stock  creatod  by 

The  commissioners  were  directed  by  the    sach  loans,  should  be  issued  out  of  the  pro- 
act  to  make  tiieir  porchases  **  in  eqaal  por-    dnce  of  the  consolidated  fund  quarterly,  to 
tions,  as  nearly  as  may  be,  on  every  day    be  placed  to  the  account  of  tlie  commis- 
(Saturdays   and    Mondays  excepted)    on    sioners;  and  if  the  loan,  or  any  part,  is 
which  the  same  shall    be  transfertable." « raised  by  annuitiea,  for  a  longer  term  than 
They  were  empowered  to  subscrihe  towards    forty  five  years,  or  for  lives,  a  computation 
any  public  loan,  to  be  raised  by  act  of  Par-    is  to  bo  made,  of  what  will  be  at  the  pod  of 
liament,  upon  perpetual  annuities,  subject  to    for ty  five  years,  the  actual  value  of  such  part 
redemption  at  par ;  and  an  account  of  the    of  the  annuities  as  may  be  then  outstanding, 
sums  issued  to  them,  and  of  the  stock  pnr-    and  the  sum  to  be  placed  to  the  account  of 
cha»ed  to  the  first  of  February  in  eveiy    the  commissioners  is  to  be  eqnal  to  one  per 
yeaf,  was  directed  lo  be  annually  laid  before    cent  on  thu  computed  future  value.  By  this 
Parliament,  on  or  before  the  15th  of  Fe-    means  tiie  immediate  progress  of  the  fund 
bruary.    The  purchases  at  first  were  all    was  accelerated,  and  future  loans  were  put 
made  in  the  S  per  cents,  probably  with  the-  into  a  regular  course  of  redemption, 
view  of  redeeming  the  5  per  cents,  if  the       This  appropriation  of  one  per  cent  was 
state  of  the  public  funds  should  render  such,   to  form  a  distinct  fund ;  and  a  separate  ac- 
a  measure  practicable,  or  of  inducing  the    count  was  directed  to  be  kept  of  tlie  pro- 
proprietors  to  agree  to  a  reduction  of  the    gress  of  each  fund,  by  which  it  appiared, 
interest  at  the  time  when  they  would  be-    that  on  tlie  first  of  February,  1802,  the  ori- 
come  redeemable.  ginal  fund  had  increased  to  2,534, 187/.  Is.  9d. 

On  the  17th  Febroary,  t79f,  the  muuster  and  the  new  fund  to  S,275,14S<.  fs.  3d. 
proposed,  lor  the  purpose  of  accelerating  the  It  was  now  deemed  expedient  to  unite  the 
operation  of  the  fimd, .  that  the  sum  of  two  funds,  and  to  apply  the  whole  amount 
400,000/.  should  be  issued  in  addition  to  the  indiscriminately  to  the  reduction  of  the  to* 
anonal  million  ;  and  stated,  that,  in  conse^  tal  debt  With  this  view,  the  former  inju* 
qnence  of  (his  and  future  intended  additions,  dicious  Umitation  of  a  fund  estabhshed  pro- 
it  might  be  expected  that  twenty-five  mil-  fessedly  on  the  principle  of  compound  in- 
lions  of  3  per  cents,  would  he  paid  off  by  terest  was  done  away;  the  usual  annual 
the  year  1800 :  and  that  in  the  year  1808  grant  of  tOO,000/,  per  annum  was  made  a 
the  fund  would  have  arisen  to  foar  miUions'  permanent  charge  upon  the  consolidated 
per  annum,  being  the  sum  to  vrhich  it  was  fund  i  and  the  whole  amount  of  the  sinkmg 
restricted  by  the  original  act.  The  acco-  fund  was  directed  to  be  regularly  applied  to 
mutation,  however,  vras  not  to  cease  till  the  the  purchase  or  redeipption  of  stock,  **  so 
interest  of  the  capital  discharged,  and  the  as  that  the  whole  of  the  several  redeemable 
amount  of  expired  annuities,  should,  toge-  public  annuities,  now  cliarged  upon  the 
ther  with  the  annual  million  only,  And  ex-  public  funds  of  Great  Britain,  shall  be  paid 
elusive  of  the  proposed  additions,  amount  to  o(f  within  forty  five  years  from  the  respec* 
four  milUons.  But  the  moi>t  important  im«  tive  periods  of  the  creation  of  such  respec- 
provement  was  a  provision,  th*t,wbeneYer  in    tif  e  charges  and  public  annuities." 

Particular!  of  the  Sums  constituting  the  Sinking  Fund,  as  it  stood  on  1st  Febmaiy,  1808« 

^.         «.  d. 

Original  animualcliarge...., 1,000,000    0  o 

Additional  issue  by  act  of  1802 ! 200,000    0  0 

Exchequer  annuities,  which  expked  in  1792... «54,880  14  6 

Short  ammitiei  of  1777,  whidi  expired  1787 25,000    0  Q 

Life  annuitief  fiUlen  in,  or  unclaimed 49,786  18  l 

Dividend  on  ^124,428,213  stock,  at  3  per  cent V3<»846    7  9f 

Ditto on....    2,617,400  stock,  at  4  per  cent 104,696    0  0 

DitV>......on....       142,000  stock,  at  5  per  cent 7,100    0  0 

One  per  cent  on  the  principal  part  of  the  capitals  ere-  {   ^  .^ 

ated  since  1st  February,  1793 J  3,491;mo  12  10 

Appropriatioii  for  redoctmo  of  the  loan  of  1807 646,752    5  4| 

TML^ 9,312492  18  7 


Anwuut  tf  the  diftrenl  DucriptioDi  of  Slock  redeemed. 

rorrjoliilaled  5  per  cent  annDida 54,91f,000 

R'duced  S  per  cent,  uuiuilies. 6!f,6tl,70t 

OidaodoewikiutliSeatniiHitiei „    6,901,000 

Thrte  per  cent  wiDailiei  17  jl 753,000 

CuosolidatrJ  4  per  cent.  Bunaidet S,61T,4(X> 

Cooiolidaled  b  percent,  uuaitie*...  t4t,ooo 

Tot»l 1K,937,10V 


The  loul  lum  wliicli  liai  been  piid  Tar 
Ibc  •mount  of  iteck  tliiu  bonght  up  wa* 
T9.*6b,«77l-  Oi.  lOtf. 

I1ie  above  ttatemenl  U  eicliMive  of  the 
Tand  Tor  ihc  reduction  of  tbal  part  of  the 
debt  of  IreUod  whirli  ha  bren  funded  in 
Great  BriUin,  by  which  ifiiSfiiGI.  3  per 
cant  itock  bad  been  redeemed ;  and  like- 
«i*e  of  the  appropriation  for  tlie  redaclioa 
of  the  Imperial  debt,  bf  which,  bI  the  above 
period,  839,416'.  (luck  bad  been  redeemed. 

SINNET,  on  board  a  ship,  a  line  or 
ttring  made  of  rope  yam,  conaijiing  gene- 
nllj  of  two,  HI,  or  nine  strings,  which  are 
divided  into  three  parts,  and  are  platted 
aver  one  anolber,  and  then  beaten  smooth 

d  flat  with  a  wooden  mallet.  Its  use  is 
to  nve  the  ropes,  or  lo  keep  diem  from 
plUng. 

8INUATED  leq/:    SeeBoTiaiv. 

SINUS,  denotei  a  cavity  i>f  certain 
hones,  and  uUier  parts,  the  entrance  whereof 
il  narrow,  and  the  bottom  wider  and  more 

latJi,  in  siintery.  a  little  cavity,  oriae- 
eulus,  fkr([uently  formed  bji  a  wound  or 
nicer,  wherein  ptu  is  collected. 

SIPHON,  orNvPHON,  in  liydrauUca,  a 
bended  pipe,  one  end  of  whirb  being  put 
a  veaiel  of  tiquor,  and  the  other  hingiug 
of  the  laid  ve»ei  oter  auulhcr,  the 
liqgorwiU  run  ooi  from  the  tirsi  into  the  last, 
r  tlie  air  has  been  incked  out  of  the 
cxienial  or  lower  end  of  Uie  siphon,  ,inil 
It  long  as  the  liqnor  in  tlie  upper  vessel 
bave  the  npper  oriBce  of  the  lipbon. 

8«e  HVDBAUMCI. 

SIPHON  ANTHUS,  in  botany,  a  genua 
•T  the  Telrandria  Monogynia  cbu  and  or- 
der. Natanl  order  of  Borragioea,  Joisieu. 
BauntiaJ  chancier :  coroUa  oiW'pelBlled, 
ItBDeMbrm,  very  long,  inferior )  berries 
,  ooe-aeeded.  There  are  two  ipedes, 
•it.  3.  indica,  and  S.  anguahfblia,  nabvei  of 
foolh  Anwriea. 

SIPBONIA,  in  botany,  a  geoos  of  tbe 


Monoecia  Monadelpbia  claH  and  order. 
Euential  cbararler:  ca^i  one-leafed  ;  co- 
rolla none  ;  male,  anihen  five,  growing  be- 
low die  top  of  the  corumn:  female,  »tyl« 
none  i  stigmas  three;  capiuile  Iticoccons  ; 
seed  one,  aomeliiues  two  or  three.  Tlicre 
is  but  one  iprciei,  oil.  S.  elaatira,  elaitic  • 
gum  Iree. 

SIPUNCULU8,  in  natural  history,  (i.^ 
trarn,  a  genus  of  the  Vermel  Intealina  chsa 
and  order.  Body  round,  elongated  ;  lumCb 
cylindrical  at  the  end,  and  narrower  ttian 
the  body  ;  aperture  at  the  side.  There  are 
two  species,  cii.  S.  nudui;  body  covered 
with  a  clone  skin,  aiid  globular  at  the  lower 
CDd  i  it  iobabiti  European  Seaa,  under  stonea ; 
and  is  eight  inchei  long ;  and  S.  aaccaiua ; 
body  covered  with  a  loose  skin,  and  rounded 
at  tbe  lower  end;  tbiiisfoiindintlie  Ameri- 
can and  Indian  Seas ;  in  iliape  it  is  like  the 
former,  except  in  being  enclosed  in  a  loose 
ba°,  and  in  not  having  die  lower  end  glo- 

.SIB£N,  in  natural  hiiloiy,  a  genus  of 
Amphibia  of  the  order  Keptiles,  or  of  the 
order  Meantes  an  order  inslituted  by 
UnnziD  oD  account  of  thin  genus  of  animal 
alone.  Generic  cliararlej- :  body  iiiiked, 
with  two  feet,  and  without  a  tail  -,  feet  witb 

S.  Ucerdoa,  or  the  eel-sbaped  siren,  ii 
mual  nearly  allied  lo  tbe  liiard  tribe,  bnt 
differs  Ironi  il  in  having  only  two  feet,  and 
those  armed  witb  claws;  tbe  body  i9.ihaped  / 
like  an  eel;  its  colour  is  a  dark  brown, 
■peckled  witb  white ;  it  is  ot^en  more  than 
two  feet  long,  and  inhabitu  the  slaguant 
watpn  of  South  Carohna,  sometimes,  how- 
ever, quilling  water  for  the  land.  His 
carioua  animal  was  discovered  by  the  inge- 
nious Ur.  Garden,  who  presented  several 
specimens  of  it  In  Linnipus,  and  excited  the 
attention  and  cnriosily  of  tliat  great  man,  on 
this  particular  subject,  to  so  high  a  degree 
that  be  asserted  few  thin^  woald  more 
gladly  him  than  a  particidv  kiMwIedge  of 


SIR  SIS 

the  imtiire  and  habits  of  a  creative  so  ex-  the  chrysalis  is  of  a  lenf;thened  shape,  with 

traordinary.      Tlie  siren,  if  thrown  with  antenns,  le^f^  and  tabe,  very  distinctly 

great  force  npon  the  /rroqnd,  will  break  m  characterised.    If  the  change  to  chrysalis 

several  places,  resembling,  in  this  instance,  takes  place  in  suoimer,  the  fly  proceeds 

a  species  of  the  anguis.    See  Amphibia,  from  it  hi  about  three  weeks  -,  but  if  at  the 

Plate  II.  tig.  5.  .close  of  autumn,  the  animal  continues  in 

S.  aniniina,  or  the  anguine  siren,  is  a  na-  the  chrysalis  state  the  whole  winter.    The 

tive  of  a  particular  lake  in  Camiola,  from  n»Ie  is  much  smaller  than  the  female :  tlic 

which  the  water  regularly  drains  off  Airing  ««*  are  deposited  hy  the  female  in  the 

the  summer ;  during  which  time  the  bottom  decayed  parts  of  trees.  See  PUte  IV.  Ento* 

produces  com,  or  pasture.    In  autumn  the  biology,  fig.  5. 

water  returns  with  considerable  rapidity,  SIRIUS,  the  doj^-sfor ;  a  very  bright  star 
flowing  principally  from  springs  in  the  of  the  first  mapiitude,  in  the  mouth  of  the 
neighbouring  mountains.  In  tliis  lake  this  constellation  Cants  Major,  or  the  Great 
siren  is  found,  of  the  length  of  eleven  niches,  Hog.  This  is  the  brightest  of  all  the  stars 
and  ofa  pale  rose  colour.  It  has  both  fore  in  opr  firmament,  and  therefore  probably, 
and  hind  legs.  Tts  movements  are  extremely  says  Dr.  Maskelyne,  the  astronomer  royal, 
slow  and  weak  when  it  is  placed  in  a.  ves-  the  nearest  to  us  of  them  all.  Some,  haw- 
se], whether  with  or  without  water  ^  but  in  ever,  suppose  Arctiims  to  be  the  nearest. 
its  native  situation  it  is  ^  more  active.  It  Tins  is  one  of  the  earliest  nayned  stars  in 
i»,  by  some,  supposed  to  be  the  larva  of  a  the  whole  heavens.  Hesiod  and  Homer 
lizard,  and  by  othen  imagnied  to  be  a  com-  mention  only  four  or  five  constellations,  or 
plete  animal.  Its  habits  are  predatory,  stars,  and  tliis  is  one  of  them.  Sirins  and 
'an4  it  subsists  on  the  smaller  inhabitants  of  Orion,  the  Hyades,  Pleiades,  and  Arcturas, 
the  water.  are  almost  the  whole  of  the  old  poetical 

S.  pisdformis,  or  the  fish-fbrmed  sireoi  is  astronomy.    The   three   last  the  Greeks 

concluded  to  be  a  native  of  Mexico.    In  formed  oftbeir  own  observation,  as  appears 

its  general  appearance  it  greatly  resembles  t>y  the  names ;  the  two  others  were  Egyp* 

the  larva  of  the  paradoxical  firog;  it  poa-  tian.    Sirins  was  so  called  from  the  Nile, 

aesses,  however,  gills  with  outward  open-  one  of  the  names  of  that  river  being  Siris ; 

ings,  and  th'ns  resembles  a  fish.    The  het  and  the  Egyptians,  seeing  that  river  begin 

are  unfiimished  with  the  slightest  degree  of  to  swell  at  the  time  ofa  particuUr  Tising  of 

web.  ^haw  appears  strongly  indmed  to  the  this  star,  paid  divine  honours  to  the  star, 

idea  of  its  being  the  tadpole,  or  krva,  cf  and  called  it  by  a  name  derived  from  that 

some  large  lizard.  of  the  river,  expressing  the  star  of  the 

SIREX,  in  natural  history,  i^aUd-wtup.  Nile. 

Mouth  with  a  thick,  homy,  trancate,  short^  SIROCCO,  a  periodical  wind  which  ge- 

denticulate  mandible;  four  feelers,  the  hind  nei^lly  blows  in  Italy  and  Dalmatia,  every 

ones  longer  and  thicker  upwards ;  antennas  year,  about  Easter.    It  blows   from   the 

filiform,  of  niore  than  twenty-four  equal  ar^  south-east  by  south  ;  it  is  attended  with 

ticulations;   sting  exserted,  serrate,  stiff;  heat,  but  not  rain;  its  ordmaiy  period  is 

abdomen  sessile,  terminating  in  a  point;  twenty  days,  and  it  usually  ceases  at  snn-set. 

wings  lanceolate,  incumbent,  the  lower  ones  When  the  sirocco  does  not  blow  in  this 

shorter.  There  are  twenty-six  species.  The  manner,  the  summer  is  almost  free  from 

larvae  of  this  genus  are  six-footed,  sof^  and  westeriy  winds,  whirlwinds,  and  storms, 

cylindrical ;  the  head  rounded ;  they  perfo-  This  wind  is  prejudicial  to  plants,  drying 

rate  wood,  and  fre^juently  eat  their  way  into  and  burning  op  iheir  buds ;  though  it  hurts 

the  bowels  of  other  insects,  and  their  larvs^  not  men  any  otiierwise  than  by  causing  an 

living  upon  and  consuming  their  vitals ;  the  extraordinary  weakness  and  lassitude ;  in* 

ptipa  fbllicnhite ;  the  perfect  insect  lives  on  conveniences  that  are  fully  compensated  by 

the  nectar  of  flowers.    The  Urgest  species  a  plentiful  fishing,  and  a  good  crop  of  com 

is  S.  gigas,  which  surpasses  the  hornet  in  on  the  mountains.    In  the  summer  time, 

size,  and  is  principally  observed  in    the  when  the  westerly  wind  ceases  for  a  day,  it 

ncighbourtiood  of  pines :  it  is  btack,  with  is  a  sign  that  the  sirocco  will  blow  the  day 

the  eyes,  the  base,  and  lower  half  of  the  ab-  following,  which  usually  begins  witli  a  sort 

domen,  bright  orange  yellow.    The  larva  of  whiriwind. 

inhabits  decayed  pines  and  firs.   It  changes  SISON,  in  botany,  hmu-worty  a  genus  of 

to  a  chrysalis  in  July,  first  enveloping  itself  the  Pentandria  Digynia  class  and  order, 

ip  a  slight  fOken  web,  of  a  whitish  colour :  Katoral  order  of  Umbellate,  or  UmbelU* 
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lerae.  Eitential  character:  mvolocref  mostly  of  the  Pentandria  Digynia  class  and  order* 

foor-letfed ;  fruit  o\-ate,  striated,    llicre  Natural  order  of  Umbellatar,  or  Umbelli- 

arc  seven  species.  ferse.  Essential  character :  invclocre  many- 

SISYMBRIUM,  in  botany,  tcater-cressy  leaved  ;    petals  cordate ;   fruit  sub  ovate, 

wwaier-r^cket,  a  genus  of  Uie  Tetradymunia  striated.    There  are  nineteen  species. 

SUiqnosa  class  and  order.    Natural  oider  of  SIZE,  is  a  sort  of  glue,  used  by  painters, 

Siiiquoss,  Cmcifurmes,  or  Cruciferae.  £s-  &c.    Hie  shreds  and  parinfs  of  leatlier, 

•ential   character  :    siliqnc  openinie,  with  parchment,  or  vellum,  being  boiled  in  water 

•traigbtisli  vittves ;  calyx  and  corolla  spread-  and  strained,  make  size.    This  substance  is 

tog.    Tfiere  are  fifty-three  species.  used  in  many  trades.    Mr.  Boyle  mentions, 

SISYRINCHIUM,  in  botany,  a  genos  of  among  other  uses,  that  fine  red  stands  and 

the  Monodelphia  Triaodria  class  and  order,  hanging  shelves  are  coloured  with  ground 

Natural  order  of  Eosatae.    Irides,  Jussien.  vermilliou  tempered  witli  size,  and  when 

Essential   character:    spathe    two-leaved;  ^^  are  laid  over  vilh  common  varnish, 

calyx  none ;  petals  six,  almost  equal ;  style  Tliere  is  also  a  size  made  of  isinglass,  in 

one;  capsule  three-celled,  inferior.    There  ^^  same  manner,  and  for  tlie  like  pnr- 

mn  ten  species.  poses ;  but  this  size  will  not  keep  above 

SITE,  or  SciTE,  denotes  the  situation  of  three  or  four  days,  so  that  no  more  should 

an  honse,  messnage,  &c.  and  sometimes  the  ^e  made  of  it  at  once  than  present  occasion 

gronnd-plot,  or  spot  of  earth  it  stands  on.  requires.                                                « 

In  logic,  situs  is  one  of  the  predicaments  '^^^  manner  of  nsing  size  is  to  melt  some 

decUring  a  subject  to  be  so  and  so  placed :  of  it  over  a  gentle  fire,  and  scraping  as  much 

and  in  geometry  and  algebra,  it  denotes  the  whiting  into  it  as  may  only  colour  it,  leC 

•itnation  of  lines,  sur6ices,  &c  them  be  well  incorporated  together;  after 

SITTA,  the  nuthaieh,  in  natural  history,  which  you  may  whiten  frames,  See.  wiUi  it, 

a  genos  of  birds  of  the  order  Picae.  Generic  After  it  dries,  melt  the  size  again,  and  put 

etiaracter:  bill  straight;  upper  mandible  a  more  whiting,  and  whiten  the  frames,  &c. 

Mttle  longer;  nostril  small,  and  covered  witli  »«v«n  or  eight  times,  letting  it  dry  between 

bristles;  tongue  short,  jagged,  and  homy  «ach  time:  but  before  it  is  quite  dry,  be* 

at  the  tip  ;  four  toes,  the  back  one  as  large  tween  eacR  washmg,  you  must  smooth  and 

as  the  middle  fore  one.    Latham  notices  wet  it  over  witli  a  clean  brush  pencil  in  faur 

•even  species,  and  Oraelin  twelve.    The  water. 

following  is  the  principal :  8.  Europea,  or  SKAITE,  m  ichthyology,  the  variegated 

the  European  nuthatch.    This  bird  weighs  raia»  with  the  middle  of  the  back  smooth, 

about  an  onnce.    Its  manners  much  resem-  and  one  row  of  spines  on  the  tail.    See 

ble  those  of  tlie  wood-pecker,  in  whose  de-  Raia. 

serted  nests  it  often  bnilds.    When  the  fe-  SKATING,  an  exercise  en  ice,  bodi 

maleisinastateof  incubation,  if  she  be  at  graceful  and  healthy.     Although  the  an- 

all  annoyed  by  the  touch  of  a  stick,  she  will  cients  were  remarkable  for  their  dexterity 

atter  a  violent  kmd  of  serpents-like  hiss,  in  most  of  the  athletic  sports,  yet  skating 

She  is  supplied  with  food,  in  ample  abun-  seems  to  have  been  unknown  to  them.    It 

dance  during  her  sitting,  by  the  most  active  may  therefore  be  considered  as  a  modem 

assiduity  of  her  companion.    The  food  of  invention,  and  probably  it  derived  its  origin 

these  birds  consists  of  caterpillars,  and  all  in  Holland,  where  it  was  practised,  not 

sorts  of  beetles  and  insects,  as  well  as  nuts,  only  as  a  gracefiU  and  elegant  amusement, 

the  kist  of  which  they  are  said  to  hoard ;  but  as  an  expeditions  mode  of  travelUng 

and  they  crack  them  by  the  stroke  of  their  when  the  lakes  and  canals  wer9  frozen  up 

bill  with  extreme  dexterity.    They  mn  np  during  winter.    In  Holland  long  journeys 

and  down  trees  in  restless  pursuit,  like  the  are  made  upon  skates  with  ease  and  expe- 

wood-pecker,  llicy  are  not  migratory  from  dition;  but  in  general  less  attention  is  there 

England,  but,  hke  many  other  birds,  change  paid  to  graceful  and  elegant  movements, 

theur  liaunts,  from  theopeq  country,  as  win-  than  to  the  expedition  and  celerity  of  what 

tcr  approaches,  to  reside  during  the  cold  sea-  is  called  journey  skating.     It  is  only  in 

son  in  gardens,  orchards,  and  other  warm  those  countries  where  it  is  considered  as  an 

inclosnres.    In  a  state  of  confinement  they  amusement,  tliat  its  graceful  attitudes  and 

rarely  perch  like  otiier  birds^  and  almost  movements  can  be  studied  ;  and  there  is  no 

always  sleep  standing  on  the  flooring  of  their  exercise  whatever  better  calculated  ta  set 

page.  off  the  human  figure  to  advantage.    The 

SIUM,  in  botany,  tcater-pannep,  a  genus  acquirement  of  most  exerdsei  mav  b^  \U 
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taiaed  to  in  >dranc«d  perioit  oC  life  -,  but 
to  becDuic  ID  expert  ikaler,  it  is  iieccuaiy 
to  begin  ttie  practice  of  iLe  Htt  at  ■  rery 
early  age.  It  ia  difficolt  to  reduce  the  art 
of  skaiini;  to  a  iptem.  It  ti  principally  by 
the  imiMtian  or  ■  good  ikater  tlial  a  young 
praetilioiifr  ran  Ibrrn  hit  awn  practice. 
Iliose  wbo  wvli  lo  b«  profinenti,  thontd 
begin  at  an  eirly  period  of  life,  and  iboald 
fiist  endeavour  to  throw  off  ttic  Irar  wLicb 
always  attends  the  comnieDcemeDt  of  an 
apparently  hazardoiu  aniuwmenl.  Tliey 
will  soon  acquire  a  facility  of  moving  on  tLe 
hktide;  when  they  lave  done  this,  they 
noit  endetfour  to  acquire  tbe  mavement 
on  tlie  oatMde  of  tbe  ihatea,  which  is  no- 
tliing  more  than  tbrowinf  tliemselvei  npon 
the  outer  edge  of  die  ikate,  and  making 
the  balance  of  their  body  lend  toward*  that 
aide,  which  will  neceuarily  enable  tbem  to 
form  a  temicirclc.  Id  Ibi*  much  uiiitance 
■nay  be  derived  from  placing  ■  bag  of  lead 
■hot  in  the  pocket  next  to  ibe  foot  em- 
ployed in  making  Ibe  ontside  itroke,  whith 
will  produce  an  artifiriBi  poise  of  the  body, 
lAirh  iflerwards  will  become  Datoral  by 
ptaetice.  At  the  comiuencement  of  the 
«atside  ttroke,  llie  knee  of  the  einployed 
limb  ihoilld  be  a  tillle  bended,  and  gradu- 
ally brought  to  a  reetilinear  posilioD  when 
the  Itroke  it  completed.  When  the  prac- 
liltoiier  becomes  expert  iu  forming  the 
•emicircle  wKh  botli  ^et,  he  is  then  lo  join 
Ibcrn  together,  and  proceed  progremively 
and  altemately  with  both  feet,  which  will 
cany  him  forward  with  a  qracelhl  move- 
iitent.  Care  ahoiild  be  taken  to  use  very 
Kttle  mutcnlat  eneition,  for  the  impelling 
motion  'bould  proceeil  from  the  merhanical 
impDl<e  of  the  body  thrown  into  luch  a  po- 
sition a*  to  regolDie  the  stroke.  At  taking 
tbe  outside  stroke,  the  body  ought  lo  be 
thrown  forwnrd  easily,  the  unemployed 
lirab  kept  in  a  direct  line  with  llie  body, 
■nd  the  hce  and  ejei  direrlly  looking  for- 
ward: the  nnr.mplo}pd  foot  ought  lo  be 
itrelcbed  towards  the  ice,  with  the  toes  in 
B  direct  line  «iih  the  Ir^.  In  The  lime  of 
anaking  the  enrve,  the  body  ronst  be  gndn. 
^y,  and  almost  imperceptibly  raised,  anil 
the  unemployed  limb  bronglil  in  the  same 
manner  lorward ;  to  lint,  at  liniahing  the 
rune,  the  body  will  bend  a  small  degree 
backward,  and  the  unemployed  fool  will 
fie  about  two  inches  before  the  other,  ready 
to  embrace  the  ice,  and  farm  a  corrrspon- 
dent  cnrve.  The  mmcnlar  niDvemenl  of 
the  whole  body  most  correspond  with  the 
notement  of  the  skate,  and  shmild  be  re- 
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gnlalcd  so  at  to  be  almost  impercrptihte  to 
the  spectators.  Particular  attention  should 
be  paid  in  carrying  round  tbe  bead  and 
eyes  with  a  regular  and  imperceptible  mo- 
tion ,  fur  nothing  so  nincb  dimiattlies  tbe 
grace  and  elegance  of  »katiag  as  snddein 
jerksand  exerlioin,  which  ire  loo  frequently 
use-l  by  the  genenhly  of  skaters.  Tha 
miQHgemenI  of  tiic  uims  likewise  desetvea 
alti°ntion.  Tliere  it  no  mode  of  Uispoiing 
of  tliem  more  graceiiilly  in  skating  out- 
■ide,  Itian  folding  the  iMuds  into  each  other, 
or  using  a  muff. 

SKELETON,  in  anatomy,  an  assem- 
blage or  arrangcmeul  of  all  iIk  bonea  of  a 
dead  animal,  dried,  cleansed,  and  diipotcd 
in  their  nutural  situation,  and  kept  in  that 
order  by  means  of  wires,  6ic. 

Skeletom,  lufaral.  This  is  so  termed 
in  opposition  lo  an  artificial  akeleton,  when 
tbe  bones  are  retained  in  Iheir  proper  places 
by  Ibeit  naluni  ligamenlsi,  which  are  dried 
upon  tlie  articulations.  Natural  skelelona 
of  frogf,  mice,  birds,  and  other  small  ani- 
mals, are  easily  made  by  patiing  them  into 
a  box,  perforated  with  holes,  and  burying 
tbem  in  or  near  a  larne  ant  hill.  The  larger 
the  species  of  aal,  the  more  quickly  will 
the  work  be  performed.  These  animals  will 
completely  remove  the  mmcular  parti,  and 
leave  the  ikeklon  b  Uie  posture  io  wfaicb 
it  wan  originally  pUced. 

SKIFF,  or  aauiFF,  tbe  least  of  two 
ship-boats,  serving  chieSy  to  go  ashore  in, 
when  the  ship  is  in  harbour. 

!^K1MMIA,  in  bouay,  a  genus  of  Ihe 
Tetrandria    Monogynia   class   and    order, 
Esiential  character  :  calyx  lour-parled  ;  pe- 
tals fonr,  concave ;  berry  four-seeded.  There 
is  but  one  species,  rti.  H.  japouica,  ■  aaliva 
of  Japan,  neur  Nagasaki. 
SKIN.    See  Cutis. 
SKINNER,  one  who  works  in  skins. 
SKIRMISH,  in  W1U,  ■  disorderly  kind 
of  combsl  or  encounler,   in  presence  «f 
two  armies,  between  small  parties  orperv 
sons,  who  advance  from  the  body   for  that 
purpose,  and   introduce  to   a  general  and 
regu  larfight.    SeeTiCTics. 

SKULL,  in  analomy,  that  part  of  llii 
luMd  which  lbm«  its  great  bony  cavity  ; 
and  in  a  living  subject  contains  liie  brain. 
See  An  ATOM  V. 

SKY,  the  blue  expanse  of  air  and  at- 
mosphere. 1'he  aiure  colour  of  the  sky 
Sir  Isaac  Newton  attribnlea  to  vapours  be- 
ginning to  condense  there,  and  which  hava 
got  consistence  enough  to  reflect  Ihe  mo*| 
reflexible  njt. 
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SL40,  u  B  tern  lued  bj  the  penoiu 
einplafcd  in  miking  miuenb,  to  cxpreM 
•ny  Iwrd  vitrescenl  geDPr«1ly  coloured 
Dp>qii«  inB<5,  produced  by  <lie  fiuiou  it' 
uy  ilany  or  meUtlic  aiixturr.  It  gene- 
rally ctHuiii)  of  Ihc  malrix  of  llie  ore,  and 
any  «aline  or  earthy  fliil  tlial  may  have 
been  iu«d.  The  lUg  of  iror.  fouiujeriei  ii 
for  tliv  mal  part  coinpoied  of  the  earthy 
part  of  the  ore,  of  the  linie  lued  at  a  llux, 
and  t'le  whole  coloured  with  a  part  of  the 
oxide  of  iron.  Slag  diffen  from  acoria,  in 
beiOK  tiiote  dentr,  and  more  completely 
vilrilied  i  wheteai  the  scoria,,  or  drou  i> 
lighter  and  porous  When  the  llog  ii  very 
opaque  and  beaiy,  it  rantains  a  coniiilerable 
quantity  of  metal,  and  in  that  cue  it  may 
be  north  while  to  work  it  over  again. 
SUg  in  many  pirl»  of  the  country  i*  oied 
for  mendinj;  roadi,  for  whirh  it  makei  a 
capital  material  when  a  little  worn  down, 
being  hard,  and  ainioil  imptioetrable   by 


SLATE,  a  well  known  neat, 
and  diiiable  malPrisl.  for  tlie  caierinf;  of 
the  rooft  of  building}.  There  are  Kteat 
Tantrties  of  llii*  gubslance,  and  it  likewiae 
diffets  very  greatly  in  ita  qualities  and  eo- 
loun.  In  ia»ie  pldcet  it  ii  found  in  tliick 
hmiita  or  flakei,  while  in  others  it  is  thio 
■od  ligbL  The  coloan  are  while,  browii, 
aaid  blue.  It  ii  lo  durable  in  tonie  caaea,  w 
to  have  bren  known  to  coDlioue  lound  and 
good  for  canlofie*.  Howe  vcr,unleo  it  should 
be  brought  from  a  qiiarry  of  well  reputed 
poodopsi,  it  it  ueeeisary  to  try  ill  proper- 
liea,  which  may  be  done  by  striking  the 
ihtte  alnrply  against  a  large  stone,  and  if  it 
proiluct  a  complete  tound,  it  i)  a  mark  of 
goodopia ;  hut  if  in  hewing,  it  daes  not 
thalirr  before  the  tdge  of  the  lert,  or 
inttmrntDl  rommonly  naed  for  that  pur- 
pa>e,  the  criterion  is  deciuTe.  The  good- 
ne»  of  tlic  ilate  may  be  further  eiliruited 
tiy  ita  colour:  the  deep  black  blue  n  apt 
to  imbibe  moi*tuTc,  bnl  the  lighter  blue  ii 
•Iwaya  the  least  penetrable  ;  the  touch  ■!» 
may  be  in  some  degree  a  guide,  fur  a  good 
firm  stone  feeli  ioroewhal  hard  and  rough, 
whereat  an  open  ttale  leels  very  imaolh, 
and  aa  it  were  gretuy.  And  another  me- 
thod of  trying  the  goodness  of  alale,  ia  to 
place  the  slate  itone  leagthwite,  and  per- 
pendicniar  in  a  tub  of  water,  about  half  ■ 
foot  deep,  care  being  taken  that  tlie  upper 
or  nnimnieried  part  of  the  slate  be  not 
accidentally  welted  by  the  liand,  or  otlier- 
wise:  let  it  remain  in  this  state  Iwenty- 
fow  boors ;  if  |ood  and  6na  atone,  it  will 
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not  draw  water  mote  than  half  aa  ineli 
above  Uip  aiirftce  of  the  water,  and  that 
perhaps  at  the  edge<  only,  those  pirti  baT- 
iug  been  a  little  loosened  in  the  hewing; 
but  a  rpongy  defeclire  stone  will  draw  wa- 
ter Id  the  very  top.  There  is  still  another 
mode,  held  to  be  infallible.  Fint  weigh 
two  or  tliree  of  ^le  aunt  iiupccied  alatea, 
iKHing  the  weJght ;  then  imnierge  tliem  in 
a  vessel  of  water  twelve  hours,  take  lliem 
out,  and  wipe  them  aa  clean  as  poasihle 
with  a  linen  clolh,  and  if  they  weigh  more 
than  at  tinit,  it  denotes  that  qnalily  of  lUte 
which  imbibes  water ;  a  drachm  it  allow- 
able in  a  doien  pounds,  and  ni>  more.  In 
the  laying  of  this  material,  a  bushel  and  A 
halfof  lime,  and  three  bushcit  nf  I'resh  water 
land,  will  be  enRicientforasqiiare  of  work, 
but  if  it  be  pin  plaxtered,  it  will  takeabov* 
as  much  more:  but  good  slate  well  laid 
and  plastered  to  the  pin  will  lie  an  hundred  ' 
years,  and  on  good  timber  a  much  Ion 
time.  It  has  been  common  to  lay  the  si 
dry,  or  on  moss  only.  When  they  ar 
be  plastered  to  the  pm,  then  ihoiit  lh«  first  ' 
quantity  of  lime  and  und  will  be  auflicU 
tor  the  pnrpose.    See  1'HONlcHiltpaR. 

SL.AVES  and  SLAVERY.  Pure  and 
proper  slaves  do  not,  nay  cannot,  subsist 
in  Euiiland;  such,  that  is.  whereby  an  ab- 
■otule  and  unlimited  power  is  given  to  the 
maatcr,  over  Iha  life  and  fortune  of  the 
■lave.  And  indeed,  it  is  repngnant  In 
reason,  that  such  a  ttate  should  aulMitl  any 
where ;  and  the  law  of  England  abhora,  and  , 
will  not  endure,  the  eaittenee  of  slavery 
within  this  nation,  m  that  when  an  allempt 
was  made  to  introduce  it,  by  italole  1 
Edward  VI.  cap.  i,  which  ordained,  that  i 
all  idle  vagJibond*  ibould  be  made  slaves, 
and  fed  upon  bread  and  water,  ou  small 
drink,  and  refuse  meat,  should  wear  i 
of  iron  round  Iheit  necks,  arms,  or 
and  should  be  compelled  by  beating,  c 
ing,  or  otherwise,  to  perform  the  woA  | 
assigned  them,  were  it  never  so  vile;  the 
spirit  of  the  nation  could  not  brook  tU*  i 
condition,  even  in  the  most  abandoned  ' 
rogues  i  and  therefore  this  statule  was 
peuled  ui  two  yean  allerwards,  by  ttal 
3  and  t  Edward  VI.  rap.  16.  And  n 
it  is  laid  down,  Ihat  a  slave,  or  negro,  Ihc 
initant  he  lands  in  England,  bacomea  a  free 
man,  that  is,  the  taw  will  protect  him  in  tbe 
enjoyment  of  hit  person  and  bia  property. 
Yet,  with  regatd  to  any  right  which  the 
nuuier  may  have  lawfully  acquired  to  the 
perpetual  servicf.  of  John,  or  Thomai,  this, 
nyt  Blackstone,  will  naaatn  exactly  ii 
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Mine  state  ms  before :  [what  that  right  b  on  tlie  complexion ;  and  what  was  said 
not,  we  shall  presently  see]:  hence  too  it  even  in  the  time  of  Queen  Elizabeth  is  now 
follows,  tliai  the  infumous  and  unchristian  substantially  true,  that  the  air  of  England 
practice  of  withholding  baptism  from  negro  is  too  pure  for  a  slave  to  breathe  in. 
servants,  lest  they  should  thereby  gain  their  By  statute  SO  George  III.  c.  35,  (con- 
liberty,  is  totaUy  witlwat  foundation,  as  tinned  hn\  amended  by  statute  Si  Gcorpe 
weU  as  without  excuse.  The  law  of  Eng-  m.  c.  54,  3?  George  III.  c  52,  and  sub- 
land  acts  upon  general  and  extensive  prin-  sequent  «cts  ;  and  explaining  and  amending 
ciples :  it  gives  liberty,  righUy  understood,  a  former  statute  of  i9  George  III.  c.  66) ; 
that  is,  protection,  to  a  Jew,  a  Turk,  or  a  several  humane  provisions  were  made  to 
Heathen,  as  well  as  to  those  who  profess  restrain  the  cruelties  practised  in  the  Afri- 
the  irue  religion  of  Christ ;  and  it  will  not  can  stave  trade,  bounties  were  given  to  the 
dissolve  a  civil  obligation  between  roaster  masters  and  surgeons  of  ►hips  delivering  the 
and  servant,  on  account  of  the  alteration  slaves  well  at  their  destined  port,  &c.  This, 
of  faith  in  either  of  the  parties ;  but  the  perhaps,  was  a  happy  prelude  to  the  aboli- 
slave  is  entitled  to  the  same  protection  in  tion  of  that  detestable  commerce  which  has 
England  before,  as  after  baptism  ;  and,  been  so  gloriously  accomplished.  See  also 
whatever,  service  the  Heathen  negro  owed  statute  35  George  III.  c.  90 :  and  the 
of  riglit  to  his  American  roaster,  by  eeneral  joumaU  of  the  House  of  Commons, 
not  by  local  law,  the  same  (whatever  it  be)  An  African  company  was  also  established 
is  he  bound  to  render  when  brought  to  |>y  gtatute  31  George  HI.  c.  55,  for  carry- 
England  and  made  a  Christian.  j^jg  o„  ^  ^j^^^  between  Great  Britain  aud 

In  tlie  celebrated  case  of  James  Somer-  the  coasts  and  countries  of  Africa ;  and  a 

sett.  It  was  deaded,  that  a  Heathen  negro,  colony  was  for  that  purpose  established  on 

when  brought  to  England,  owes  no  service  the  peninsuU  of  Sierra  Leone.     Tliis  rom- 

to  an  Amencan,    or  any   other  master,  pany  was  intended  to  supewede,  in  time, 

James  Somersett  bad  been  roads  a  slave  the  necessity  of  the  African  slave  trade,  by 

in  Africa,  and  was  sold  there :  from  thence  rawing  sugars  there  by  native  Africans ;  it 

lie  vras  carried  to  Virginia,  where  he  was  iieing  one  of  the  conditions  of  the  act,  that 

bought,  and  brought  by  bis  roaster  to  Eng.  the  company  shall  not  deal  in  nor  employ 

*^**^'  slaves^     The  company  is  to  last  for  tliirty- 

Here  be  ran  away  from  bis  master,  who  one  years  from  July  1st,  1791.    At  length, 
seized  him  and  earned  him  on  board  a  ship,  ^^  ^  i^^  ^^t  of  the  administration  to  which 
where  he  was  confined,  ro  order  to  be  scot  Mr.  Fox  had  belonged,  tlie  abolition  of  the 
to  Jamaica  to  be  sold  as  a  sUve.  Whilst  ha  gi^^^  trade  as  respects    the   subjects   of 
was  thus  confined,  a  habeas  corpus  was  Q^ett  Britain,  and  her  colonies  was  effect- 
granted,  ordering  the  captaio  of  the  ship  ^d  by  act  of  parliament  in  the  year  lb07. 
«  to  bring  up  the  body  of  James  Somersett,  May  this  brilliant  example  of  jusUce  be 
witli  the  cause  of  his  detainer :"  the  above  followed  by  other  nations, 
mentioned  circikmstances  being  stated  oo  oy  prk/ii?   -  i,-«^     r  «-- -:    ^      •*u    . 
the  return  to  the  writ,  after  rouch  discns-  JJ:^^.?^^  '  ^"^tf  ^7*^           T 
sion  io  the  Coiirt  of  King's  Bench,  the  ^^^els,  for  the  conveyance  of  very  >.tiighty 

conrt  weni  m»nimo<is]y  if  opinion,  that  ^^  "  ^"^  **^°^'  ^^• 

the  return  was  insoffidoit,  and  tlMit  Somer-  ThU  is  also  the  name  of  a  large  smith's 

sett  ought  to  be  discharged.  hammer,  to  be  used  with  both  hands.    Of 

In  consequence  of  this  decisioD,  if  a  ship  **»"  ^^*^  •'«  ^"^^  ^^  >  ^  uphand^ledge, 

Wen  with  slaves  was  obUged  to  pat  into  ^*"<*  is  used  by  mider.workmen,.vriiep  the 

an  English  liarbour,  aU  the  slaves  on  boani  ^^^  is  not  of  the  larger  sort ;  it  is  used 

miglit  (and  Mr.  Christian  says  ouglit  to)  ^'^  ^*  *»"^  htfore,  and  thtry  seldom 

be  set  at  liberty.    Though  there  are  acts  of  «^^  "^  "»«*>«■  **«»  ^e'""  *»«•«*  J  *^«^  ^»« 

pariiaroent  which  recognise  and  reguhite  ^^^^  ^*"«*»  «•  ^^  ^«  »^<Hit  sledge,  and 

the  shivery  of  negroes,  yet  it  existo  not  ?*"<*  »  ^^  ^""^  battering  or  drawing  out 

in  the  contemplation  of  the  common  Uw :  "^  '*^«^  "^^^^^ »  held  by  the  handle  with 

and  the  reason  they  are  not  decUred  free  ^^^^  ^^^'^  •"«'  •'^""8  "*<»»"<*  *>^«^  ^**«»«^ 

before  they  reach  an  Eiiglish  harbour,  is  *»«~*»»  »^  ^^  •™'»  «"*'>  ^  *^^^  "  ^^^^ 

only  because  their  complaints  cannot  sooner  •  h***"^  **  ***•>  **"• 

be  heard  and  redressed  by  the  process  of  SLEEPERS,  in  a  ship,  timbers  lying  be- 

l^l  English  court  of  justice.  fon  and  aft,  in  the  liottom  of  the  ship,  as 

(ibert^i  b^  the  English  law,  depends  oQt  the  run^-heads  4o :  tlie  lowermost  of  ihoqi 


SLU 

.    h  bolted  to  the  nmg-beads,  aiid  tlic  upper 
most  10  tlic  fiittocks  and  mugs. 

SLING)  iyi  instrnnient  serving  for  cast» 
tng  stones  with  great  violence.  The  in- 
habitants of  tlie  Balearic  islands  were  famous 
in  antiquity,  for  the  dexterous  tnanageiuent 
•f  the  sling;  it  is  said  they  bore  three 
,  kinds  of  slings,  some  longer,  others  shorter, 
which  they  usod  according  as  their  enemies 
y/rere  cither  nearer  or  more  remote.  It  Is 
added,  that  the  first  served  them  for  a  head 
band,  the  second  for  a  girdle,  and  that  a  third 
tliey  constantly  carried  with  them  in  the  hand. 

Slings  of  a  yard,  ropes  fixed  round  its 
middle,  and  serving  to  suspend  it  for  the 
greater  ea^e  of  working,  or  for  security  in 
ao  engagement;  in  the  latter  case  they 
Usually  add  iron  chains  to  the  slings  of  Hie 
lower  yards.  Boat-slings,  are  strong  ropes 
furnished  with  hooks  and  iron  thimbles,  by 
vrfaich  to  hook  the  tackle,  in  order  to  hoist 
Die  boats  in  or  out  of  the  ship ;  the  hooks  of 
tlie  slings  are  applied  1o  ring  bolts  fixed  in 
the  keel,  and  extremities  of  tiie  boat. 

SLINGING  is  used  variously  at  sea,  but 
chiefly  for  the  hoisting  up  casks,  or  other 
heavy  things,  with  rliugs,  t.  e.  contrivances 
of  ropes  spliced  into  themselves,  at  either 
end,  with  one  eye  big  enough  to  receive 
the  cask,  or  other  thing,  to  be  shnig. 

SLOANEA,  in  botany,  so  named  in  me- 
mory of  Sir  Hans  Sloane,  Dart.,  a  genus  uf 
the  Polyandria  Monogynia  class  and  order. 
Natural  order  of  Amentaceap.  Tiliaces, 
Jnssieu.  Essential  duiracter:  calyx,  one- 
leafed,  from  live  to  nine-cleft ;  corolla  none ; 
anthers  growing  to  the  filaments,  beU>w  the 
top;  capsule  cchinatr,  from  tlu^e  to  six 
celled,  from  tliree  to  six  valved  ;  seeds  two 
in  a  berried  ariL    There  are  three  species. 

SLOATH  or  Sloth.    See  Bradypus. 

SLOOP,  in  uaval  afiairs,  a  small  vessel, 
fomiahed  with  one  roast,  tlie  main  sail  of 
which  is  attached  to  a  gafi*  above,  to  the 
mast  on  its  foremost  edge,  and  to  a  boom 
below,  it  differs  from  a  cutter  by  having  a 
fixed  steering  bow-sprit,  and  a  jib*stay: 
tlie  sails-  also  are  less  in  proportion  to  the 
iiae  of  the  vessel.  Sloops  of  war  are  vessels 
commanded  by  officers  in  a  middle  rank 
between  a  lieutenant  and  a  post  captain: 
these  are  styled  masters  and  commanders, 
lliey  carry  firom  ten  to  eighteen  guns,  and 
are  varionsly  rigged  as  ships,  brigs,  schoon- 
ers, and  sometimes  cutters. 

SLUICE,  in  hydraulics,  a  frame  of  tim- 
l>er,  stone,  eartb,  dec.  serving  to  retain  and 
laise  the  water  of  tlia  sea,  a  tivttf  4(c. 
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atid  on  occasion  to  let  it  pass:  such  is  the 
sluice  of  a  mill,  which  stops  and  collects 
the  water  of  a  rivulet.  Ace.  in  order  to  dis<* 
charge  it  at  length,  in  greater  plenty,  upon 
the  mill-wheel :  sucli  also  are  those  used  in 
drains,  to  discharge  water  off  lands;  and 
such  arc  the  sluices  of  Flanders,  &c.  which 
serve  to  prevent  the  waters  of  the  sea  over* 
llowmg  the  lower  lands,  except  when  there 
is  occasion  to  drown  them.  Sometimes 
there  is  a  canal  between  two  gates  or 
sluices,  in  artificial  navigation,  to  save  the 
water,  and  render  the  passage  of  boats 
equally  easy  and  safe,  upwards  and  down* 
wards;  as  iu  the  sluices  of  Briarc,  in 
I'^'ance,  which  are  a  kind  of  massive  walls, 
btiilt  parallel  to  each  otlier  at  the  distance 
of  twenty  or  twenty-four  feet,  closed  with 
strong  gates  at  each  end,  between  which  is 
a  kind  of  canal  or  chamber,  considerably 
longer  than  broad,  wherein  a  vessel  being 
inclosed,  the  water  is  let  out  at  the  first 
gate,  by  which  the  vessel  is  raised  fifteen 
or  sixteen  feet,  and  passed  out  of  this  canal 
into  another  much  higher.  By  such  means 
a  boat  is  conveyed  out  of  tlie  Loire  into 
tlie  Seine,  though  the  ground  between 
tliem  rise  above  one  hundred  and  fitty  feet 
higher  tlian  either  of  those  rivers. 

The  construction  of  sluices  ought  to  be 
conducted  by  an  able  engineer,  vriio  is  well 
acquainted  with  the  action  of  fluids  in  gene-  ' 
ral;  and  particularly  with  the  situation  of 
the  place,  the  nature  of  tlie  soil,  &c.  where 
the  sluice  is  to  be  erected ;  if  on  the  sea* 
shore,  he  ought  to  be  perfectly  well  ac- 
quainted with  the  effects  of  the  sea  on  that 
roast,  and  the  seasons  when  it  is  calm  or 
stormy,  that  he  may  be  able  to  prevent  the 
fatal  accidents  thence  arising :  and,  if  in  a 
river,  it  is  necessary  to  know  whether  it 
nsnally  overflows  its  banks,  and  at  what 
seasons  of  the  year  its  waters  are  highest 
and  lowest.  The  machines  for  driving  the  . 
piles  sliould  be  placed  about  forty  yards 
finom  the  side  of  the  sliuce,  above  and  be- 
low it.  As  to  tlie  depth  of  sluices,  it  must 
be  reguhited  by  the  uses  tor  wliidi  they  are 
designed;  thus  if  a  sluice  is  to  be  erected 
at  the  entrance  of  a  bason  for  sliipping,  its 
depth  must  correspond  with  the  draught  of 
water  of  the  largest  ship  that  may,  at  any 
time,  liave  occasion  to  enter  thereby,  llie 
nde  usually  observed,  is  to  make  the  snr* 
fiice  of  the  bottom  of  the  can^l  on  a  level 
vrith  the  low- water-mark :  bnt  if  tlie  bot- 
tom of  the  harbour  and  canal  be  such,  as 
to  be  capable  of  becoming  deeper  by  the. 
a^tioo  of  the  water,  Qelidor  very  joitly  ob« 


SLU 
nmea,  tlwl  (he  boltom  of  (lie  tluici-woiL 
■bould  br  made  deeper  than  either. 

When  a  tloice  i»  la  be  pbeeil  at  the  bot- 
tom of  ID  harbour,  in  order  to  waiti  away 
the  fiJth  that  msj  italher  io  it,  by  n>eu»  of 
Ibe  walen  of  a  liier  or  canal,  in  lliu  riue 
the  botlom  of  Ibe  sliiirc-worl.  ihoiild  be 
two  feet  or  eighteen  inches  bigher  than  Ibe 
bottom  of  the  harboar,  thai  the  water  may 
run  nitli  tlie  greater  violence. 

An  engine<!r  oUf;bl  alwayi  to  have  in  hit 
view,  thai  the  fanlti  romniitled  in  ibc  ron- 
■truction  of  iloicei  are  almott  kiwayi  irre- 
parable. We  UuUI  tbcrefurt!  lay  down 
Mune  mlet,  from  lieljilor,  for  avuding  any 
afertigUt  of  ihiii  hind^  I.  In  order  to  ad- 
jti9l  the  level  of  the  iluice-work  with  Itie 
utniMl  exartneu.  the  engineer  ouplil  to  de- 
termine how  mnrh  deeper  it  mint  be  than 
a  filed  point :  aitd  Uiit  he  aliriuld  mark 
down  in  hia  draught,  in  the  moil  preciie 
lernM  pouible.  t.  When  Ibe  proper  depth 
in  aetlled,  Ihe  fouDdation  it  nenl  to  be  eia- 
mioed;  and  lieie  the  enpcioeer  ranoot  be 
too  caiitiout,  leit  the  apparent  foodneu  of 
llie  tod  deceive  him:  if  the  rouiidalion  i« 
judj^d  had,  or  iniiifficient  to  bear  the  lu- 
peratiiictiire,  it  muHl  he  secured  by  dricing 
pileSiOrairateworkofCHrpeDtly.  3.  Tbere 
aliould  be  enginu  enough  provided  for 
draining  Ihe  water ;  and  lliete  itionid  bn 
entirely  imder  the  direction  of  llie  rngineer, 
who  ia  to  lake  care  that  they  be  to  pbred 
aa  not  to  be  an  obstacle  to  the  work  ;  and 
alao  cause  proper  treochei  In  he  eul,  to 
CDB\ey  Ibe  water  clear  off  from  Itie  fouodi* 
tion.  4.  Wbeo  tbe  ihucc  ii  to  be  bnill  in 
■  place  where  tbe  warkiDcn  will  he  un- 
•loidabty  incommoded  by  ttie  witen  of  iJie 
aea,  &c.  all  Ibe  itunea  fot  the  maton  work, 
U  well  ai  Uie  lilobrrs  for  thai  of  carpeatry, 
alioald  be  prepared  berore^hand;  i>d  that 
Dbca  a  proper  leaion  olTert  lot  beEioning 

but  ta  6x  every  Ibing  io  ill  place.  5.  Id 
order  to  tlmw  the  lUle  of  the  work,  an 
eiact  journal  aboiild  be  kept  of  the  mate- 
rials  employed,  to  beiif>ned  every  week  by 
tbe  chief  encineer and  undertaker;  obierv- 
ing  to  dulinguiih  the  different  piecei  of 
maleriali,  and  Ibe  pUcei  where  they  were 
employed.  6.  When  an  nnderlaker  it 
found,  who  ia  not  anly  able  to  be  at  the  ex. 
peoae  of  providinf;  all  llie  materitt*,  but 
likewile  vigilant  and  aclive  to  eaecnte 
wbatevtr  ii  Judged  nereniry  for  Ihe  peifer- 
lioil  of  tbe  work,  it  would  be  Ibe  wont  of 
foticj   io  give   the  prereience  to  othen, 
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bnug  10  eitiiinle«  lower  than  il  is  poitibte 
to  execute  Ihe  workasHougbl.  However, 
that  lbs  candilioai  of  the  conlracl  may  be 
properly  egiecutcd,  the  chief  engineer,  or 
other  pereont  ofunqiiesliociableuDdertitand- 
ing  and  honnly,  commiuianed  for  that  pur- 
poie,  Bhould  take  care  thai  able  workmen 
be  employed,  and  that  they  execute  tbetr 
Mveial  part)  iu  a  prnpir  manner. 

Sluices  are  made  different  waja,  accord- 
ing to  Ihenses  thpy  aieintended  for:  when 
they  icrve  for  niticnilion,  tliey  are  ahut 
with  two  |:atei,  presenting  an  angle  lowardi 
tbe  stream  ;  but  when  nude  near  the  tea, 
there  are  two  pair  of  gatei,  one  to  keep 
the  water  out,  and  the  other  to  keep  it  in, 
ai  ucraiion  require) :  Ihe  pair  of  gales  next 
the  ica  prasent'an  angle  that  way,  and  the 
other  pair  the  contrvy  way;  the  ipacc  in- 
cli»ed  by  theae  ipiiet  a  called  a  cboniber. 
When  aluices  are  dcnieord  10  detain  the 
water  in  iiinie  parti  of  Ibe  ditch  of  a  for- 
Iresi,  lh(y  are  made  with  ahatten  loMide 
Dp  and  down  in  groovei;  and  when  they 
are  made  to  raiue  an  inundation,  they  are 
then  ihut  by  meani  of  square  limbeti  let 
down  into  cullitei,  so  as  to  lie  dote  and 
firm,  Particular  care  matt  be  taken,  in 
tlie  building  of  a  sluice,  to  lay  tlie  fonnda- 
lion  in  the  irciireit  manner  possible ;  10 
Uy  Ilie  timlirr.grate*  and  floors  in  snch  a 
manner,  that  the  water  cannot  penetrate 
ihtoiigb  any  part,  otherwise  il  will  under- 
mine the  work  ;  and,  lastly,  to  make  Oe 
grates  of  a  proper  strength,  in  order  to  imp- 
pott  the  preaure  of  the  water;  and  yet  to 
use  no  more  timber  than  is  necessary. 

SMACK,  a  small  vessel  with  but  otie 
mast.  Someliiaes  they  are  employed  at 
(endere  on  a  man  of  war,  and  arc  used  for 
fiiliing  upon  the  coast,  Ac. 

JiiMALT,  a  kind  of  glaii  of  a  dark-blue 
colanr,  which,  when  lengatcd,  appears  ofa 
most  bcaniirid  colour;  and  if  it  could  be 
mxle  tnfHciently  fine,  would  be  au  excel- 
lent  luccedaneum  for  ultramarine,  as  sot 
only  rabiiag  all  kinds  of  weather,  but  vrta 
tbe  most  violent  lirei.  Il  is  prepared  by 
meldng  on*  part  of  oiide  of  cobalt  vijtta 
two  of  Hint  powder,  and  one  of  potass.  .M 
the  bottoms  of  the  cnicihies  in  whidi  Ihe 
small  a  manufactarrd,  we  generally  find  a 
rcgulusof  a  whitish  colour  inclining  tared, 
and  ex  namely  brittle.  ThiM  is  melted 
afiesh,  Bad,  when  cold,  sepantes  into  tiro 
parts;  Ihat  at  Ihe  boltom  is  the  cobaltic 
refnlns,  which  is  employed  Io  maka  nore 
of  the  small  ;  Ibe  olber  is  bismuth. 

3MAHA0D1TE,  >■  BuneiilaEy,    Tbit 
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MoiiP  wai  called  imangdite,  by  M.  Siua- 
■uie,  flam  tome  remnbUoce  wliJcli  it  has 
to  tlie  emfraM.  Ncvfr  crystillued.  Its 
Ipxtnrr  it  fuliatcd.  Easily  divided  into 
platen.  Tlie  tamluae  are  inflexiblp.  FraC' 
ture  CTCU.  Specific  gravity  S.  ColooTfln 
•omr  ram,  Gnc  ftren  ;  in  otben  it  ba*  tlie 
|rcj  colour  and  metallic  lustre  of  mica:  it 
atBiimcs  all  Ibe  shade*  of  colour  between 

SMEATON  (John),  b  biography,  an 
Cmineal  dvil  eDRiDrcr,  wis  born  tlic  2Bth 
of  May,  |7«4,  O.S.  at  Aiutborpe,  nrar 
Leedi,  in  a  houac  buili  by  bis  grandiatber, 
and    where   hla   bmily    have 


prarotEJon ;  Mr.  Smcalon  tbeivfore  came  iiji 
lo  London  in  1741,  and  attended  the  court* 
in  WestmimtPr  Hall  -,  but  findiog,  u  bii 
cDoimon  expredaian  was,  Utat  tbe  law  did 
not  unit  tbe  bent  of  hit  geoiuB,  he  wrote  a 
itiDiig  memorial  lo  hia  father  an  thai  sub-  ' 
jecl ;  whose  good  sense  from  that  moment  , 
lefi  Mr.  SmealDQ  to  pursue  tbe  dictates  of 
his  geiiiua  in  his  own  way. 

In  1751,  he  began  a  concsc  of  ex  peri- 
mentx  to  try  a  machine  of  his  inTentioE 
measure  a  ship's  way  at  sea,  and  also  m: 
two  voya^s  in  company  with  Dr.  Knigli^ 
to  try  it,  and  a  compvs  of  hi*  own  inven- 
I  and  making,  which  wai  made  magne- 


fe.    Tbe  rtrenglb'of  his  uodeistanding  tical  by  Dr.  Kuighfs  artificial  magnels.  Thn 

•ud  the  originality  of  hia  (tenin*  appeared  second  voyage  was  made  in  the  Forluna 

at  an  early  age ;  his  phiy  things  were  not  the  stoop  of  war,  coniinanded  at  ibat  time  bj 

plaything*  of  children,  but  the  tools  which  Captain  Alexander  Campbell, 

men  employ  ;   and   he,  appeared  lo  have  In  1753,  he  was  elected  member  of  tb« 

frealer  entertainment  in  seeing  the  men  in  Boyal  Society  :  tin  munber  of  papers  pnb 

tbe  neigbbourbood  work,  and  asking  Ihem  lislied  in  their  TraiuactioQa  wilt  show  tht 

qnestions,  than  in  any  Ihing  else.   One  day  universality  of  his  genius  and  knowledge, 

he  wan  seen,  to  the  dislres.<  of  his  lamily,  In  1T59,  he  was  bononied  by  an  unBal> 

oo  the  lop  of  bis  l)ilhGi*s  barn,  Rxing  up  tnoos  vole  with  their  gold  medal,  for  hii 

BOmelhing  hke  a  windmill.    Another  time  paper  iniiiled  ■'  Ad  experimeotal  Inquiry   - 

he  attended  inme  men  fixing  a  piunp  at  a  concerning  the  lutnral  Powers  of  Water 

neighhonring  lillage,   and  obMning  ihem  and  Wind  to  turn  Mills,  and  other  Machinet, 

cut  off  a  piece  of  bored  pipe,  be  was  >o  depending  on   a  circular  Motion."     TUi 

lucky  a.<  to  procure  it,  and  he  aclually  made  papur,   he  says,  was  tbe  result  of  expeiii 

with  it  a  working  pump  tliat  raised  water,  menis  made  on  norkbg  models  in  the  year 

These  anecdotei  tefct  lo  circamstaoces  that  1 751  and  1763,  but  not  commiinicaled  l»    , 

■i«  said  to  have  happened  while  he  was  in  tlie  Society  till  1759  ;  before  which  tine  b«   , 

petticoals,  and  most  likely  before  be  attuned  bad  an  opportunil;  of  pulling  tlie  effect  of   ] 

his  siKlli  year.  thene  eiqieiimcnts  iulo  real  practice, 

Aboulhisfourleentbandfifteeiithyearhe  vatiely  of  cases,  and  for  various  purpotd^    * 

had  made  for  himself  an  engine  for  liuTiili|(,  so  as  to  assure  the  Society  he  had  founl  ■, 

and  wrongbl  several  preieols  to  his  frienils  Uiem  to  answer. 

of  bones  in   ivory  or  wood,   vei^i   neatly  la  December,  1755,  the  Eddystone  light- 
turned.    He  forged  his  iron  and  steel,  and  bouse  was  burnt  down.    Mr.  Weston,  thf    i 
mellcd  hi*  metal ;  he  had  tools  of  every  sort  chief  proprietor,  and  tlie  otfaeti,  being  d»> 
for  working  in  wood,  ivory,  and  metals,  sirous  of  rebuilding  it  in  tbe  moit  substaa-    ; 
He  had  made  a  latbe,  by  whicli  he  lAd  cut  tial  manner,  iiK|vired  of  the  Karl  of  Macclt^    i 
a  pcrpelual  screw  in  brass,  a  thing  little  Geld,  then  President  of  Uie  Royal  Uocietf, ,  l 
known  at  that  day,  which  wo*  the  invention  whom  he  tliought  the  most  proper  to  f^ 
of  Mr.  Henry  Hiodley.of  York,  wilh  whom  build  it  ^  his  Lordship  rtcammeoded  Hh    I 
Mr. -SmealoD  soon  became  acquainted,  and  Smeaton.      Mr.  Smealon    undertook   tkp  1 
tbey  ^ent  many  a  night  at  Mr.  Hindley's  work,  and  completed  it  in  Ibe  sammi 
bouse   nil  daylight,  converiiog  on   those  1759.    Of  this  Mr.  Smeaton  git«i  an. 
sobjecti.    Thus  bad  Mr.  Smealon,  by  the  pie  descripliou  in  the  volume  he  pnblisbMl  I 
strengtii  of  his  genius  and  indelatigablc  in-  in  1791. 

daBiry,acquirod,ai  the  age  of  ci^teen,  an  Though    Mr.  Sraealoa   completed   I 

«xlcu*i*e  setoftoob.atid  Ibeartofworking  fanilding  of  the  Eddystooc   hghl-bonse  j|l    J 

in  mo«[  of  the  mechanical  trdden,  without  1759,  a  work  timt  does  him  so  mnch  cretUL 

the  assistance  of  any  master.    A  part  of  yet  it  appears  hit  did  not  soon  get  into  AB  J 

•rery  day  was  gcDprally  ocrupied  in  form-  business  a*  a  civil  enginter ;  for  in  1T64,  1 

Oig  IODIC  iiigrnioiiB  piece  of  mechanism.  wlule   in   Yorkshire,  he  offered  himself  K  | 

Ur.  HmcatOD's  father  was  an  attorney,  candidate  for  one  of  the  recdven  c 

isd  dewau*  of  bripging  biu  up  to  tha  sue  Danventwaler  estate ;  and  on  the  Ihir9h  4 
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tint  of  December,  in  that  year,  he  was  ap-  carts,  and  barges  were  got  ready,  and  tbejr 

pointed,  at  a  foli  board  of  Greenwich  Hos-  began  the  worlc  on  Sunday  moming.  TImSf 

pitaly  in  a  manner  highly  ^ttering  to  him-  Mr.  Smeaton,   in  all    human  probability, 

self,  when  two  otlier  persons  strongly  re-  Saved  London  bridge  from  falling,  and  sc- 

Commended,   and   powerfully   supported,  cured  it  till  more  effectual  methods  could 

were  candidates  for  the  employment.  In  this  be  takou« 

appointment  he  was  very  happy,  by  the  a»*  The  vast  variety  of  mills  which  Mr. 

Bistance  and  abilities  of  his  partner,  Mr.  Smeaton  constructed,  so  greatly  to  the  t»a- 

Walton,  one  of  the  receivers,  who  taking  tisfaction  and  advantage  of  the  owners,  will 

upon  himself  the  management  and  accounts^  sliow  the  great  use  which  he  made  of  his 

left.  Mr.  Sineaton  leisure  and  opportunity  to  experiments  in  1753  and  1753 ;  for  he  ne- 

exert  his  abiUties  on  public  works,  as  weU  ver  trnsted  to  theory  in  any  case  where  he 

ta  to  make  any  improvements  in  the  milLi|  could  have  an  opportunity  to  investigate  it 

and  in  the  estates,  of  Greenwich  Hospital*  by  experiment.    He  built  a  steam  engine 

By  the  year  1775,  he  had  so  much  busi-  at  Atisthorpe,  and  made  experiments  there- 

ness  as  a  civil  engineer,  that  he  wished  to  on,  purposely  to  ascertain  tlie  power  of 

resign  this  appointment;  and  would  have  Newcomen*s  steam  engine,  which  he  im- 

done  it  then,  had  not  his  friends,  the  late  proved  and  brought  to  a  far  greater  degree 

Mr.  Stuart,  the  hospital  surveyor,  and  Mr.'  of  perfection,  both  in  its  construction  and 

Ibbetson,  their  secretary,   prevailed  upon  powers,  than  it  yns  before, 

htm  to  continue  in  the  office  about  two  ]\Ir,  Smeaton,  during  many  years  of  his 

years  longer.  life,  was  a  frequent  attendant  on  parlia- 

Mr.  Smeaton  havuig  now  got  into  full  ment,  his  opinion  being  continually  called 
business  as  a  civil  engineer,  performed  for.  And  here  his  strength  of  judgment  and 
many  works  of  general  utility.  He  made  perspicuity  of  expression  had  its  full  dis- 
the  river  Calder  navigable,  a  work  that  re*  play.  It  was  his  constant  custom,  when 
quired  great  skill  and  judgment,  owing  to  applied  to  pUm  or  support  any  measure, 
the  veiy  impetuous  floods  in  that  river.  He  to  make  Iriinself  fully  acquainted  with  it, 
planned  and  attended  the  execution  of  the  to  see  its  merits,  before  lie  would  engage 
great  canal  in  Scothmd,  for  conveying  tlie  in  it.  By  tlib  caution,  added  to  the  clear- 
trade  of  the  country  either  to  the  Atlantic  ness  of  his  description  and  the  integrity  of 
or  German  Ocean ;  and  having  brought  it  Jiis  heart,  he  seldom  ^iled  to  obtam  for  the 
to  the  place  originally  intended,  he  declined  bill  whidi  he  supported  an  act  of  parlia- 
m  handsome  yearly  sahry,  in  Mtler  that  he  ment.  No  one  was  heard  vrith  more  atten^ 
might  attend  to  the  moltiplicity  of  his  other  tion,  nor  had  any  one  ever  more  confidence 
business.  placed  in  his  testimony.    In  the  courts  of 

On  the  opening^  the  great  ardi  at  Lon-  law  he  liad  several  compliments  paid  him 

don  bridge,  the  excavation  around  and  nn-  from  the  "bench  by  LonI  Mansfield  ami 

der  the  starlings  was  so  considerable,  tliat  others,  for  the  new  light  which  he  threw  ou 

the  bridge  was  thought  to  be  in  great  dan*  difficult  subjects. 

gerofiUling.    He  was  then  in  Yorkshire,  About  the   year  1785,   Mr.  Smeatdu's 

«ii4  was  sent  for  by  express,  and  arrived  health  began  to  decline ;  and  he  then  took 

^tfi  the  otmost  dispatcb.    **  I  think"  says  the  resolution  to  endeavour  to  avoid  all  the 

Ifr.  Hobnesytheauthor  ofhisLife,  '*itwas  business  he  could,  so  that  he  niicht  have 

OB  a  Satnrday  momiBg,  when  the  appre*  leisure  to  publish  an  account  of  his  inv(*n- 

tettsiod  of  the  bridge  was  so  general  that  tions  and  works,  which  was  certainly  the 

l«w  wonld  pass  over  or  under  it.    He  a|>-  first  viish  of  his  heart ;  for  he  has  often 

plied  himself  immediately  to  examine  it,  been  heard  to  say,  that  **  he  thought  hr. 

sod  to  sound  abont  the  starlings  as  mi-  could  not  render  so  much  service  to  his 

sMitdy  as  he  conld ;  and  the  committee  be-  country  as  by  doing  that.**   He  got  only  hu 

ing   called  together,  adopted  his  advice,  account  of  the  Eddystone  Ught-hoiise  com- 

^ich  WIS  to  repnrchase  ttie  stones  that  pleted,   and  some  preparations  to  his  iu- 

bad  been  taken  from  the  middle  pier,  then  tended  Treatise  on  MQIs ;  for  he  could  not 

lying  ui  Moorfields,  and  to  throw  them  into  resist  the  solicitations  of  his  friends  in  va- 

the  river  to  guard  tlie  starlings."    Nothing  rious  works :   and  Mr.  Aubert,  whom  he 

•bows   the  apprehensions  concerning  the  greatly  loved  and  respected,  being  clioseii 

Ailing  of  the  bridge  more  than  the  ahicrity  chairman  of  Ramsgate  harbour,  prevailed 

with  which  this  advice  was  pursoed;  the  upon  him  to  accept  the  pbce  of  engineer  to 

atones  were  repnrrbased  that  daj^  bones,  th«t  btrbonr ;  and  to  tMr  joint  efforts  the 


SME  SME 

poblic  is  chiefly  indebted  for  the  improve-  situated  nearly  S.  S.  W.  from  the  middle  of 

iBcnbi  Chat  have  been  made  there  within  Plymoutii  Sound.    Their  distance  from  the 

these  lew  years,  which  fiilly  appears  in  a  port  of  Plymoutii  is  abobt  14  miles.    They 

report  that  Mr.  Smeaton  gave  in  to  the  are  almost  in  the  line  which  joins  the  Start 

board  of  tnutees  in  1791,  which  they  im-  and  the  Dsard  Points ;  and  as  they  lie 

mediately  piiblishrd.  nearly  in  the  direction  of  vessels  coasting 

Mr.  Smeaton  beini;  at  Annthorpe,  walk-  up  and  down  the  channel,  they  were  nn- 

ing  in  his  garden,  on  the  16th  of  September,  avoidably,  before  the  establishment  of  a 

\79tf  was  struck  with  the  pahv,  and  died  lifi^fat-hoiise  there,  very  dangerous,  and  often 

the  tSth  of  October.  <*  In  his  illness,"  says  fatal  to  ships.    Their  situation  with  regard 

Mr.  Holmes,  **  I  had  several  letters  from  to  the  Bay  of  Biscay  and  the  Atlantic  is 

hiniy  signed  with  his  name,  but  written  and  such,  that  they  lie  open  to  the  swells  of  the 

aigDed  by  another's  pen  ;    the  diction  of  bay  and  ocean,  from  all  the  sonthowestera 

tbem  showed  that  the  strenp;th  of  his  mind  points  of  the  compass ;  so  that  all  tlie  heavy 

had  not  left  him.    In  one  written  the  26th  seas  from  the  south- west  quarter  come  un- 

of  September,  after  minutely  describing  controlled  upon  the  Eddystone  rocks,  and 

hb  health  and  feelines,  he  says,  '  In  consr-  break  upon  them  with  the  utmost  Airy. 

queoce  of  the  foregoinc,  1  conchide  myself  Sometimes,  when  the  sea  is  to  all  appear- 

■ne-tentbs  dead ;  and  the  greatest  favour  auce  smootli  and  even,  and  its  surface  uxh 

the  Almighty  can  do  me,  as  I  tlfink,  will  ruffled  by  the  slightest  breeze,  the  ground 

be  to  complete  the  other  part ;  bnt  as  it  is  swell  meeting  the  slope  of  the  rocks,  the 

likely  to  be  a  lingering  illness,  it' is  only  in  sea  beats  upon  them  in  a  frightful  manner, 

his  power  to  say  when  that  is  likely  to  hap-  so  as  not  only  to  obstruct  any  work  being 

pen*."  done  on  the  rock,  or  even  tending  npon  it, 

Mr.  Smeaton  had  a  warmth  of  expression  when,  figuratively  speaking,  you  might  go 
that  might  appear  to  those  who  did  not  to  sea  in  a  walnut-shell.  That  circnm- 
know  him  well  to  border  on  harshness ;  Init  stances  fraught  with  danger  surrounding  it 
those  more  intimately  acquainted  with  him  should  excite  mariners  to  wish  for  a  light- 
knew  tliat  it  arose  from  the  intense  applica-  house,  is  not  wonderful ;  bnt  the  danger  atp 
tion  of  his  mind,  wliich  was  alwajrs  in  tlie  tending  the  erection  leads  us  to  wonder 
pursuit  of  truth,  or  engaged  in  investigating  tliat  any  one  could  be  found  hardy  enoHgli 
difiirult  subjects.  He  would  sometimes  to  undertake  it.  Such  a  man  was  first 
break  ont  hastily,  when  any  thing  was  said  found  in  the  person  of  Mr.  H.  Wiiistanley, 
that  did  not  tiilly  with  his  ideas ;  and  he  who,  in  the  year  169G,  was  furnished  by  the 
would  not  give  up  any  thing  he  argued  for,  Trinity  House  v;'ith  the  necessary  powcn. 
till  his  mind  was  convinced  by  sound  rea-  In  1700  it  vras  finished ;  but  in  the  great 
soning.  In  all  the  social  duties  of  life  he  stormof  November,  1703,  it  was  destroyed, 
was  excmpUuy  ;  he  was  a  most  affectionate  and  the  projector  perished  in  the  niins.  In 
husband,  a  good  father,  a  warm,  zealous,  1709  another,  upon  a  different  construction, 
and  sincere  friend,  always  ready  to  assist  was  erected  by  a  Mc  Rudyerd,  which,  in 
those  he  respected,  and  often  b«^ore  it  was  175.'>,  was  unforttmately  consumed  by  fire, 
pointed  ont  to  him  in  what  way  he  could  The  next  building  vras,  as  we  have  seen,  im- 
serve  them.  He  vras  a  lover  and  encou-  dcr  the  direction  of  Mr.  Smeaton,  wlio« 
rager  of  merit  wherever  he  found  it ;  and  having  considered  the  errors  of  the  former 
many  men  are  in  a  great  measure  indebted  constructions,  basjudiciously  guarded  against 
to  his  assistance  and  advice  for  their  present  tbem,  and  erected  a  building,  thedemoli- 
situation.  'As  a  companion,  he  was  always  tion  of  which  seems  little  to  be  dri'aded^ 
entertaining  and  instructive  ;  and  none  unless  the  rock  on  which  it  is  erected 
eonld  spend  any  time  in  his  presence  witli-  should  perish  with  it.  Of  his  works,  in 
out  improvement.  constructing  bridges,  harbours,  mills,  en- 

As  a  civil  engineer,  he  vras  perhaps  unri-  giues,  &c.  &c.  it  were  endless  to  speak, 

vailed,  certainly  no^  excelled  by  any  one,  Of  his  inventions  and  improvemejits  of  phi- 

either  of  the  present  or  former  times.    His  lo«ophical  instrument^  as  of  the  air  pump, 

building  the    Eddystone  light-bouse,  were  the  pyrometer,  hygrometer,  Sec.  Sec,  some 

there  no  other    monument   of  his  fiune,  idea  may  be  formed  from  the  list  of  hii 

would  establish  hi<  diaracter.    Tlie  Eddy-  writings.    See  Hutton's  Diet, 

stone  rucks  have  obtained  their  name  from  SMELL,  Metute  of.    The  sense  of  smell  is 

the  great  variety  of  contrary  sets  of  the  very  nearly  allied  to  that  of  taste,  and  in- 

tjde  or  current  iu  tlieir  vicinity.    They  are  deed  many  of  those  pteai urmble  seosationi 
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whkb  are  osnally  referred  to  the  taste,  as     sents  to  the  observer  very  remarkable  dif- 
being  receivmJ  during  the  act  of  eating  and     ferencts. 

swallowing,  really  belong  to  tlie  smelL  Ttm        SMIL^X,  in  botany,  a  genus  of  the  Dio- 
organ  of  smell  is  a  membrane  or  skin,  over-     ecla  Hexandria  class  and  order.    Natural 
spread  with  nerves,  which  Uoe  the  internal     order  of  Sarmentaccae.    Asparagi,  Jussieu. 
cavity  of  the  nostrils,  and  the  surface  and     Essential  character :  calyx  six-leaved ;  co- 
cavities  of  the  bones  which  join  the  nostrils,     rolki  none:   female,   styles  three;   berry 
Tbts  is  affected  both  by  the  odorous  parti-    three  celled  j  seeds  two*  There  arc  twent>- 
cles  which  proceed  from  external  substances     three  specfts;    of  tliese,  the  S.  sarsapa- 
tfarbngh  the  nose,  attd  by  those  which  come    rilla,  which  affords  tlie  sarsaparilla  root,  is 
fVom  the  sabslances  which  are  ^ten ;  fur    the  most  valuable.    This  species  has  stems 
there  is  a  conununieation  between  the  nose    of  the  thickness  of  a  man's  finger ;  they  are 
md  the  back  port  of  the  month.     The    jointed,  triangular,  and  beseUwith  crooked 
pubis  ofsmell  are  obviously  designed  to  as-    spines;  the  leaves  are  alternate,  smooth, 
sist  us  in  the  proper  choice  of  food,  and    and  sliining  on  the  upper  side ;  on  the  other 
prompt  us  to  avoid  such  noxious  vapours,  as    side  are  three  nerves  or  costae,  with  sundry 
■tay  render  the  air  ii^iurious  to  health  or    small  crooked  spines ;   the  flower  is  yel- 
Vte.    It  appears  alfto,  that  offensive  odours,     low,  mixed  with  red ;  the  fhut  is  a  black 
io  various  ctrcuoistanceii,  contribute  to  ge-     berry,  containing  several  brown  seeds.  Sar- 
nerate  the  sense  of  shame,  decency,  &c«     sapariUa  delights    in    low  mobt  grounds, 
The  pleasures  ofsmellliave  a  direct  connec*    and  neat  the  banks  of  rivers.    The  roota 
tion  with  those  of  taste.    It  is  only  neces-     mn  superficially  under  the  surface  of  the 
sary,  therefore,  to  add  to  what  has  been     ground,  The  gathereis  have  only  to  loosen 
said  reitpecting  the  latter,  that  the  pleasures     the  soil  a  little,  and  to  draw  out  the  long 
ci  smell  wliich  arise  from  the  various  pro-    fibres  witli  a  wooden  hook.    In  this  man- 
auctions  of  nature,  have  a  great  share  iu  the     ner  tliey  proceed  till  the  whole  root  is  got 
lomiatioo  and  vividness  of  some  of  our  men-     out :  it  is  then  cleared  of  the  mud,  dried, 
tal  pleasoress  particularly  those  which  arise    and  made  into  bundles.    The  sensible  qna- 
Ironi  the  view  of  rural  objects  and  scenes,     Uties  of  sarsaparilla  are  mucilaginous  and 
ond  from  the  representations  of  them  by    farinaceous,  with  a  sli^it  degree  of  acri- 
poetry  and  painting.  mony  >  the  latter,  however,  is  so  slight,  as 

SMELTING,  in  metallurgy,  the  fusion     not  to  be  perceived  by  many ;  and  it  » 
•r  melting  of  the  ores  of  metals,  in  order  to     thouglit  that  its  medicinal  powers  may  fairly 
separate  the  metalline  part  from  the  earthy,    be  ascribed  to  its  demulcent  and  fiirinaceoiis 
atony,  and  other  parts.  The  art  of  fusing  the     qnaUties.    The  China,  or  oriental  speciea 
ores  after  roasting,  is  the  principal  and  most     of  China  root,  has  roundish,  prickly  stalks, 
important  of  metallorgic  operations,  all  the     and  red  berries,  and  is  a  native  of  China 
other  being  preliminary  or  preparative  to     and  Japan.  The  pseudo-China,  or  occiden- 
this.    The  whole  attention  of  the  miner  is     tal  species,  has  rounder,  smootli  stalks,  and 
directed  towards  this  process ;  to  this  all     bhick  berries,  grows  wild  in  Jamaica  and 
hn  efforts  are  appUed,  because  it  affords     Virginia,  and  bears  the  colds  of  our  own 
the  truly  naeAil  product  to  which  hu  hopes     dimate.    At  present  the  China  root  is  very 
are  directed.    Though  it  consists,  in  gene-     rarely  made  use  of,  having,  for  some  time, 
vil,  in  fosudg  the  roasted  ore  to  extract  tlie     given  pUce  to  santaparilUi,  which  is  sup- 
4netal,  and  in  thii  point  of  view  it  seems  to     posed  to  be  more  effectual.    Prosper  Alpi- 
present  a  simple  and  uniform  operation,     nos  informs  us,  tliat  tliis  root  is  iu  great  es- 
there  is,  nevertheless,  no  operation  which     teem  among  the  Egyptian  women  for  pro- 
differs  so  much  in  its  circumstances,  accord-    curing  fatness  and  plumpness, 
ing  to  the  nature  of  the  metal,  and  the  ore,        SMITHIA,  in  botany,  so  named  in  ho- 
re<pnred  to  be  treated,  and  according  to    nonr  of  James  Edward  Smith,  M.  D.  P.  L.  8. 
the  furnaces  made  use  of,  the  nature  and    a  genus  of  the  Diaddphui  Decandria  class 
vpiantity  of  tlie  combustible  employed)  the     and  order.    Natural  order  of  PapiUonacese 
energy,  duration,  and  administration  of  the     or  Leguminos^.    Essential  character:  le- 
fire,  the  addition  of  an  appropriate  flux,  the     gnme  with  distinct,  one- seeded  joints,  con- 
heat  being  applied  in  the  midst  of  tlie  coal,     nrcted  by  the  style  ;  stamina  divided  into 
ei*  in  crucibles,  the  period,  the  length  of    two  equal  bodies.    There  is  only  one  spe- 
time,  and  the  mode  of  casting  the  fiised     cies,  riz,  S.  sensitiva,  annual  smithia,  a  na- 
^  metal ;  every  tiling,  even  the  form  of  the    tive  of  the  East  Indies, 
mcti)  which  flows  oat,  varies,  and  pre-       SMOKE  jocA*,  is  a  very  sinple  and  com- 
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Mbdiotn  Dwchine  in  a  kitchen ;  so  called 
fiom  its  li«m)(  moved  bj  meani  of  llie 
■moke,  or  nrcried  air,  mating  op  the  chim- 
ney, tod  strikiog  ag^inat  the  uii  of  the  bo- 
rixoDtal  irheet,  which,  beiof;  inclined  to  llie 
tiotizon,  is  IlMreby  moicd  aboDt  the  axil  of 
dte  wheel,  toother  nilb  the  piuion  Hiiich 
caitia  tlie  wlitcl,  and  ihi>  carries  the  chain 
which  Inma  the  apiL  The  wheel  thniild  be 
placeil  in  the  nariaw  pan  of  the  chimney, 
where  Ihe  notioD  of  iJie  smoke  ii  swiftcit, 
and  Ihe  peateit  part  of  it  miut  he  made 
■triko  upon  llie  >Hi)s. 

The  manner  of  operation  of  this  nseful 
tntrbine  i*  eauily  nridertlood.  The  air  whicli 
conlributu  to  the  bnmFng  of  the  foel,  and 
panes  throni^h  the  midil  of  it,  ii>  gri^atly 
beated,  and  expanding  prodigionsl]'  i 
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and  it  Iherrtbre  piiahed  by  rl  up  the  chini' 
Dey.  In  like  manner,  all  the  air  which 
come*  near  the  lire  it  healed,  expanded,  be- 
comes hgliter,  and  is  driven  up  the  chim- 
Dry.  This  ii  called  the  dmii°lit  or  suction ; 
but  would,  with  greater  propriety,  be  Icim- 
ed  the  drift  of  the  chimney.  Ai  the  chim- 
ney gradually  contract!  in  its  djmemion), 
and  ai  the  same  qnantily  of  healed  air 
pawei  llirooeh  every  aection  of  it,  it  is  plain 
thai  llie  rapidity  of  its  ascent  mntt  be 
pralHt  io  the  narlvwut  place.  There 
llie  fly  should  be  placed,  hecaitse  it  will 
tlierv  be  exposed  to  the  sttODgett  currenl. 
Ttai  air,  atrikini:  Uie  lly  vanes  obliquely, 
piiihei  lliem  aaidc,  and  Ihiu  turns  theni 
round  with  a  contidcrable  force.  If  the 
joint  of  meat  is  exactly  balanced  on  the 
spit,  ii  ii  plain,  that  the  only  temtance  to 
the  motion  of  the  fly  is  what  ariu<  from  the 
friction  of  the  pivots  of  the  upright  spindle, 
the  Aiction  of  the  pinion  and  wheel,  tlie 
friction  of  the  pivots  of  the  borJKODtal  ukIs, 
tbe  friction  of  (be  small  end  of  the  ipit,  and 
the  friction  of  the  chain  in  tbe  two  pulleys. 
The  whole  of  tliisti  bat  B  mere  trifle.  But 
tlierc  is  freqneiitly  ■  considenble  inei|ualily 
in  the  weiglit  of  the  meal  on  diflerent  sides 
of  the  spit :  there  mast  therefore  be  a  anf- 
ffcient  overplus  of  force  in  the  tmpnlie  of 
Ibe  ascending  air  on  tbe  vanes  of  itie  fly,  to 
overcome  this  want  of  eqoUlhrimn  occa- 
sioned hy  the  onakilTulness 


SMUT,  a  diirase  in  com,  which  deatroya 
eniirvly  the  germ  and  aubslance  of  the 
grain. 

SM^'RNtlTM,  in  botany,  AUidaden,  a 
pemu  of  the  Penlindrii  Dlgynia  claa*  and 
order.    Natural  order  of  Umbellate,   or 


SNO 
UmbcUifera:.    Essential  character ; 
acumlnole,   keeled;  fruit obbing,  slrialetl' J 
There  are  seven  species.  ' 

SNAFFLE.  Id   the  manege,  i>  a  vefjlj 
slender  bit-moalh,  wllhont  any  biai 
much  died  in  England ;  the  tme  bridles  bi 
iog  reserved  for  the  service  of  wai 

SNAIL.    See  Lihax. 

SNAKE.  See  Ahguis.  The  common 
snake  is  a  harmleaa  and  iiioflbnsive  Hnimalt 
and  might  even  be  kept  tame  in  honaes  to 
destroy  vermin. 

SNAKING,  in  naval  aflairs,  is  Ibe  wind>  i 
ing  small  ropes  spirally  round  a  large  oac^iaj 
tbe  former  lying  in  tlie  interval  between.  T 
llie  strands  of  the  Utter,  and  is  frequent^! 
termed  worming.  .  | 

SNOVT,  a  weli-kDown  substance,  rarme4'| 
by  tbe  freezing  of  the  vapours  In  tt 
pliere.    It  differs  from  huil,  and  hoarfroa^J 
io  being  as  it  were  crystallized,  which  tfaejFjf 
are  not.     Hiis   appears  un  examining  ^ 
Sake  of  anow  hy  a  magnifying  glass ;  wbeft  I 
the  whole  of  it  will  appear  tu  he  compoiBft.a 
of  fine  fining  spicula,  diverging  like  r^|k-4 
from  a  centre.     Aa  the  flakes  fall  dow^V 
through  Ibe  atmosphere,  liiey  are   condi  I 
nuslly  jo'mcd  by  more  of  Iliese  radiate*  I 
spicnla,  and  Ihna  increase  io  bulk  like  the 
drops  of  rain  or  hail-stones.    Dr.  Grew,  in 
a  discourse  of  the  nulure  of  snow,  observes, 
that  many  parts  thereof  arc  of  a  regular 
figure,  for  tbe  most  part  stars  of  sin  points, 
and  are  aa  perfect  and  transparent  ice  as 
any  we  see  on  a  pond,  &c.    Upon  each  of 
these  points  are  other  collateral  points,  set 
al  the  same  angles  as  the  main  points  them- 
selves :  among  which  tliere  are  divers  other 
irregular,  whicb  are  chiefly  broken  poiutii 
and  fragmenli  of  the  regular  ones.    Others 
also,  by  various  winds,   seemed  to  have 
been  thawed,  and  froien  again  into  irre- 
giilar  clusters;  go  that  it  seems  as  if  iha 
whole  body  of  enow  were  an  infinite  mass 
of  icicles  irregularly    Itgured :   Ihat   is,  a 
cloud  of  vapours  being  gatliered  inio  drop), 
tho  aaid  drops  forthwith  descend  ;   <ipon 
which  descent,  meeliug  with  a  freezing  air  as 
tliey  pass  through  a  colder  region,  each  drop 
is  immediately  frozen  into  an  icicle,  shooting 
itself  forth  into  several  points ;  but  these 
slill  continuing  their  descent,  and  meeting 
with  some  intermitting  galel   of  warmer 
mr,  or  in  their  coatinnal  waflage  Io  and  fro 
touching  upon  efich  olher,  some  of  them 
are  a  lillli;    Ihat^ed,  blunted,   and   again 
frozen  into  cllUIers,  or  entangled  so  as  to 
hW  down  b  what  we  call  flakes.     The 
lightuesa  of  snow,  although  it  ii  tlrm  ice, 
N    2 
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i^  owing  to  the  excess  of  its  siirftcc  in  com-  sensibly  efficacions  in  promoting  vegeta* 

parison  to  the  matter  contained  nnder  it,;,  tion.    Allowing,  therefore,  that  nitre  l«  a 

as  gold  itself  may  be  extended  in  surface  fertilizer  of  land,  which  many  are  upon^ 

till  it  will  ride  opoo  the  least  breath  of  air.  good  grounds  disposed  utterly  to  deny,  yet 

The  whiteness  of  snow  is  owing  to  the  small  ao  very  small  is  the  quantity  of  it  contained 

t»articles  into  which  it  is  divided  ;  for  ice,  in  snow,  that  it  cannot  be  supposed  to  pro- 

when  pounded,  will  become  eqiuUly  white,  mote  the  vegetation  of  plants  upon  which 

According  to  Beccaria,  clouds  of  snow  dif-  tlie  snow  has  fallen.    Tie  peculiar  agency 

ttr  in  nothing  from  clouds  of  rain,  but  in  of  snow,  as  a  fertilheer  in  preference  to  rain, 

«e  circumstance  of  cold  that  freezes  them,  may  admit  of  a  very  rational  explanation, 
,  Dth  the  regular  difiusioo  af  the  snow,  and  without  recurring  to  nitrous  salts,  supposed 
'  the  reguUuity  of  the  structure  of  its  parts,  to  be  contamed  in  it.  It  may  be  ascribed 
(particnhirly  some  figiures  af  snow  or  hail  to  its  furnishing  a  covering  to  the  roots  of 
which  fiUl  about  Turin,  and  vrfoich  be  calls  vegetables,  by  which  they  are  guarded  i'rom 
rosette),  show  that  clouds  of  snow  are  acted  the  influence  of  the  atmospherical  cold,  and 
upon  by  some  uniform  cause  like  electri-  tlie  internal  heat  of  the  earth  is  prevented 
city ;  and  he  endeavours  to  show  how  elec-  from  escaping.  The  internal  parts  of  the 
tricitj  is  capable  of  forming  these  figures,  earth  Is  heated  uniformly  to  the  forty- 
Be  was  confirmed  in  his  conjectures  by  ob-  eighth  degree  of  Fahrenreit's  tliermometer. 
servmg,  that  his  apparatus  for  observing  This  degree  of  heat  is  greater  tlian  that 
the  electricity  of  the  atmosphere  never  in  whicli  the  watery  juices  of  .vegetables 
fiuled  to  be  electrified  by  snow  as  well  freeze,  and  it  is  propagated  from  the  inward 
as  rain.  Professor  Wmthrop  sometimes  parts  of  the  eartii  to  the  surface,  on  which 
found  his  apparatus  electrified  by  snow  the  vegetables  grow.  The  atmosphere  be- 
when  driven  about  by  the  wind,  though  ing  variably  heated  by  the  action  of  the  sun 
it  bad  not  been  afifecied  by  it  when  the  in  different  climates,  and  in  the  same  cli- 
flMw  itself  was  falling.  A  more  intense  mate  at  different  seasons,  communicates  to 
electricity,  according  to  Beccaria,  unites  the  sur&ce  of  the  earth,  and  to  some  dis- 
the  particles  of  hail  more  closely  than  the  tance  below  it,  the  degree  of  beat  or  cold 
more  moderate  electricity  docjs  those  of  which  prevails  in  itself.  Different  vegeta- 
now,  in  the  same  manner  as  we  see,  that  bles  are  able  to  preserve  life  under  different 
the  drops  of  rain  which  fall  from  thunder--  degrees  of  cold,  but  all  of  them  perish  when 
clouds  are  Uirger  than  those  vrhich  faU  from  the  cold  which  reaches  their  loots  is  ex- 
othen,  thojigfa  tlie  former  descend  through  treme.  Providence  has,  therefore,  in  the  cold- 
%  less  space.  est  climates,  provided  a  covering  of  9now  for 
Were  we  to  judge  (torn  appearances  the  roots  of  vegetables,  by  y^hich  they  are 
on^,  we  might  imagine,  that  so  far  from  protected  from  the  influence  of  the  atmos- 
being  nsefhl  to  the  earth,  the  cold  humi-  pherical  cold.  The  snow  keeps  in  the  in- 
^ty  of  snow  would  be  detrimental  lo  ve-  temal  heat  of  the  earth,  which  surrounds 
fetation.  But  the  experience  oj  all  ages  tbe  roots  of  vegetables,  and  defends  them 
^sserts  the  conttary.  Snow,  particularly  from  the  cold  of  the  atmosphere, 
in  those  northern  regions  where  the  gionnd  Snow  grotto,  an  excavation  made  by 
fa  covered  with  it  for  several  months,  fruc-  tfie  waters  on  the  side  of  Mount  Etna, 
tifies  the  earth,  by  guarding  the  com  or  by  makulg  their  way  under  the  layers  of 
other  vegetables  from  the  intenser  cold  of  hiva,  and  by  carrying  away  the  l^ed  of  pux- 
the  air,  and  especially  fit>m  the  cold  plerc-  colana  below  tliem.  It  occurred  to  the 
fng  winds.  It  has  been  a  vulgar  opinion,  proprietor,  that  this  place  was  very  suit- 
^^^  generally  received,  that  snow  fertilises  able  for  a  magazine  of  snow  }  fur  in  Sicily, 
the  kind  on  which  it  falls  more  than  rain,  at  Naples,  and  particuhu-ly  at  Malta,  they 
in  consequence  of  the  nitrous  salts,  which  it  are  obUged,  for  want  of  icr,  to  make  use 
is  supposed  to  acquire  by  freezing.  But  it  of  snow  for  cooling;  their  wine,  sherbet,  and 
appears  from  the  experiments  of  Margraaf,  other  liquors,  and  for  making  sweetmeats. 
in  the  year  1731,  titat  the  chemical  differ-  This  grotto  was  hired  or  bougiit  by  the 
enre  between  rain  and  snow  water  is  ex-  ^Knights  of  Malta,  who  having  iieitlier  ice 
eeedins;ly  small ;  that  the  tatter  is  somewhat  nor  snow  on  tlie  burning  rock  which  they 
less  nitrous,  and  contains  a  somewhat  lers  inhabit,  have  hired  several  caverns  on  Et- 
proportion  of  eartli  than  the  former;  but  na,  in  which  people,  whom  they  employ, 
neither  of  them  contain  either  earth,  or  any  Collect  and  preserve  quantities  of  snow,  to 
kind  of  salt,  in  any  quantity  whidi  can  b«  be  scat  to  Malta  when  needed.  This  grouo 
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has  therefore  been  repaired  within  at  the  a  stronf^  rope,  called  a  hor8e>  instead  of  the« 
ezpeose  of  that  order :  flights  of  steps  are  try-8:ul-inast,  the  fore  part  of  the  sail  being 
ent  into  it,  as  well  as  two  openings  from  attached  by  rings  to  it.  This  is  generally 
above,  by  which  tliey  tlirow  in  the  snow,  the  largest  of  all  two  masted' vessels  ero- 
and  throagh  which  the  grotto  is  enlight-  ployed  by  Europeans,  and  is  reckoned  the 
ened.  Above  the  grotto  they  have  also  most  convenient  for  navigation.  Sec  Fal> 
levelled  a  piece  of  ground  of  considerable  coner's  Marine  Dictionary, 
extent ;  this  they  have  inclosed  with  tliick  SNUFF,  a  powder  chiefly  made  of  to- 
and  lofty  walls,  so  that  when  the  winds,  bacco,  the  use  of  which  is  too  well  known 
which  at  this  elevation  blow  with  great  vio-  to  need  any  description  here.  However, 
lence,  carry  the  snow  from  tlie  higher  parts  though  tobacco  be  tlie  basis  of  snnff,  yet 
of  the  mountain,  and  deposit  it  in  this  en-  a  multiplicity  of  otlier  matters  are  often 
closure,  it  is  retained  and  amassed  by  tlie  added,  to  give  it  an  agreeable  scent.  The 
walls.  The  people  then  remove  it  into  the  kinds  of  snuff  being  endless,  we  shall  only 
grotto  tliroagh  the  two  openings,  and  it  is  observe,  that  there  are  tliree  grand  sorts, 
there  laid  up,  and  preserved  in  such  a  man-  viz.  tliat  which  is  only  granulated,  and 
ner  as  to  resist  the  force  of  the  summer  called  rappee ;  tliat  which  is  reduced  to  a 
heats ;  as  the  layers  of  lava  with  which  the  very  floe  powder,  and  called  Scotch,  Span- 
grotto  is  arclied  above  prevent  them  from  ish.  Sec.  snuff;  and  the  tliird,  a  coarse  kind, 
making  any  impression.  remaining  after  sifting  the  second  sort. 

When  the  season  for  exporting  the  snow  SOAP,  a  composition  of  caustic  fixed  al- 
comet  on,,  it  is  put  into  large  bags,  into  kaline  salt  and  oil,  or  otlier  grease.  Itia 
which  it  is  pressed  as  closely  as  possible  ;  sometimes  hard  and  dry,  sometimes  soft  and 
it  is  then  carried  by  men  out  of  the  grotto,  liquid  ;  much  used  in  washing,  and  other 
and  bud  upon  mules,  wliich  convey  it  to  tlie  purposes,  as  well  in  the  arts  and  manufac- 
shore,  where  small  vessels  are  vraiting  to  ^ures  as  in  domestic  purposes.  The  mana- 
carry  it  away.  But  before  tliose  lumps  of  facture  of  soap  in  and  near  London  first 
snow  are  put  into  bags,  they  are  wrapped  began  in  the  year  15t4:  before  this  our 
in  firesb  leaves ;  so  that  while  they  are  con-  coiuitrymen  imported  the  best  soap  from 
veyed  firom  the  grotto  to  the  sliore,  the  foreign  parts,  thongli  they  were  supplied 
leaves  may  prevent  the  rays  of  the  sun  from  ^i^)  an  inferior  sort  from  Bristol, 
making  any  impression  upon  them.  The  1*he  materials  used  in  soap-making  are, 
Sicilians  carry  on  a  considerable  trade  in  ^^^  ^^  >^uy  kind,  vegetable  or  animal ;  and 
snow,  which  affords  employment  to  some  ^^^^  alkali,  either  soda  or  potash.  These 
tlioasands  of  mules,  horses,  and  men.  They  (^b&t  is,  oil  and  alkali)  enter  into  the  com- 
have  magannes  of  it  on  the  summits  of  their  position  of  every  soap,  and,  besides,  lime  is 
loftiest  mountains ;  from  which  they  distri-  essential  to  give  the  alkali  the  requisite  de- 
bate it  through  all  their  cities,  towns,  and  8>^ee  of  causticity  :  common  salt  is  also  em<t 
houses;  for  every  penon  in  the  island  ployed  in  most  of  the  potash  soaps, 
makes  use  of  snow.  They  consider  the  The  general  process  for  soap- making  u 
practice  of  cooling  their  liquors  as  abso-  on  the  whole  vei^  simple;  and  consists, 
hitely  necessary  for  the  preservation  of  fii^t,  in  making  a  caustic,  or  partly  caostic, 
bealtl^ ;  and  in  a  climate  the  heat  of  which  ley,  with  the  alkali  and  lime ;  next,  of  bofl- 
is  constantly  relaxing  the  fibres,  cooling  iugtlieley  with  tlie  oil  till  they  are  perfectly 
liquors,  by  communicating  a  proper  tone  united  into  a  smootli  nniform  soap ;  and 
to  the  fibres  of  the  stomach,  must  greatly  lastly,  of  drying  the  soap  till  it  is  become  of 
strengthen  tliem  for  the  performance  of  a  proper  consistence  for  use.  Bat  thon^ 
tlieir  functions.  the  general  process  is  simple,  and  success  to 

Snow,  in  naval  afiairs,  a  vessel  equipped  a  certain  degree  may  be  insured  by  any  one 
with  two  masts,  resembling  the  main  and  who  puts  tlie  proper  ingredients  together  ia 
fore-masts  of  a  ship,  and  a  third  small  mast  the  plainest  maimer,  tliere  are  a  consider- 
just  abatt  the  main-uuist,  carrying  a  sail  able  number  of  precautions,  and  many  mi- 
uearly  similar  to  a  sliip's  luizen  ;  the  foot  of  nute  attentions,  requited  *to  make  the  best 
this  mast  is  fixed  in  a  block  of  wood,  upon  and  most  |>erfect  article  with  the  greatest, 
deck,  and  the  lead  is  attached  to  the  after-  economy.  Tlie  simplest,  and  on  tlie  wIioIq 
part  of  the  main  top.  llie  sail  is  called  the  most  bi-aiitifol,  sotp  is  the  fine  white 
a  try-sail,  and  hence  the  mast  is  termed  soap  prepared  from  olive  oil  and  soda,  ex- 
a  try-MO-masL  M'hen  sloops  of  war  are  tficted  from  the  best  barilla,  wiiich  is  nul- 
lified aa  mowB,  tliey  are  fiiroishcd  with  fiuikctured  very  largely  io  the  countries 
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tvhere  tiie  olive  grows,  especially  in  the  must  be  graiQed  with  salt  as  before.    Tha 

soath  of  France,  in  some  parts  of  Italy,  and  contents  are  then  boiled  strongly  for  tliree 

in  Tripoli.  boors,  more  or  less,  till  l^  taking  samples 

Soap  is  manafactnred  in  this  country  prin^  occasionally  with  a  trowel,  the  soap  feels 

eipally  from  tallow,  or  any  other  fat ;  and  sufficiently  bard  and  dry  to  the  touch,  and 

the  alkali  employed    is  either  barilla  or  the  ley  will  be  seen  to  run  quite  clear  from 

pearl-ash,  or  a  mixture  of  the  two,  according  the  soap  on  the  trowel,  leaving  this  latter  in 

to  the  price  and  practice  of  the  manufiictu-  round  lumps.    The  boil  of  sosp  is  then 

rer.    But  as  potash  alone  wiU  not  make  a  finished,  by  pumping  off  the  spent  ley,  and 

stiff  soap,  recourse  is  had  to  the  action  of  scraping  off  a  quantity  of  li^t  froth  from 

common  salt,  which,  whe^  added  after  the  the  top  of  the  soap,  and  Uie  soap  is  fit  for 

potasli  and  oil  are  united,  produces  a  separa*  framing. 

tion  of  the  compound  from  the  water  incor-        Soap  i^  soluble  in  alcohol.    The  solution 

porated  with  it,  hardens  it,  and  renders  it  of  soap  is  decomposed  by  all  the  acids, 

equal  to  the  soda  soaps.    The  following  is  which  curdle  it,  or  separate  the  oil  in  the 

the  usual  method  of  making  the  common  form  of  white  kunps.  .  An  excess  of  acid 

white  and  yellow  soap  used  in  domestic  re-dissolves  the  curd,  and  the  oil  is  transr 

purposes.     White  hard'  soap  is  generally  ferred  to  the  acid ;  but  on  boiling  this  solu- 

made  with  three  separate  charges  of  ley.  tion,  the  oil  separates  entirely,  and  rises  to 

The  potash  (supposing  this  to  be  the  alkali)  the  surface.  The  solution  is  also  curdled  by 

it  previously  dissolved  with  water  in  a  smatt  lime,  bary  tic,  or  strontiah  water,  and  in  this 

boiler,  with  a  little  fire,  and  the  solution  is  case  the  curd  consists  of  the  oil  united  with 

poured  oyer  a  vat,  containing  common  wood  the  earth,  and  concreted  by  this  union.    All 

ashes  mixed,  with  lime,  which  makes  the  the  soluble  salts  of  these  and   tlic  other 

^t  and  strongest  ley.    As  soon  as  this  has  earthy  bases  equally  decompose  soap  water, 

run  off,  tlie  ashes  are  turned,  more  lime  is  and  form  a  curdy  precipitate,  which  is  the 

added,  and  w^ter  is   pumped  on,  which  reason  why  hard  water,  that  always  con- 

fi>rms  the  second,  or  weak  ley.    Tlie  large  tains  sulphate    of  lime,  and  often  other 

l>oiler  is  then  charged  with  the  tallow,  and  earthy  salts,  immediately  curdles  soap,  in- 

about  two-thirds  of  the  strong  ley  beipg  stead  of  forming  an  uniform  solution.  The 

added,  a  moderate  fire  is  kept  up  to  incor-  metallic  salts  will  produce  the  same  effect, 

porate  the  materials,  which  is  known  by  and  a  combination  of  the  oil  and  metallic 

their  running  into  a  stiff  glue.    If  this  does  oxide  is  produced.    See  Aikin's  Diet, 
not  take  place  in  about  seven  lionrs  (with       SOCAGE,  a  tenure  of  lands  by  or  lor 

99  act,  of  tallow  in  the  boiler)  more  alkali  certain  inferior  services  of  husbandry  to  be 

must  be  added.    The  tallow  is  then  killed,  performed  to  the  lord  of  the  fee.    This  waa 

or  saturated,  and  the  fire  is  drawn,  and  the  a  tenure  of  so  large  an  extent,  that  all  the 

materials  allowed  to  remain  at  rest  for  a  lands  in  England,  which  were  not  held  in 

short  time.    Common  salt  is  then  thrown  knight-service,  were  held  in  socage.    Since 

ia,  and  stirred  up  with  long  poles  till  it  is  the  time  of  Charles  II.  all  the  lands  in  Eng* 

tboropghly  mcorporated,  and  till  the  matter  land  are  reduced  to  socage  tenures, 
changes  frouk  a  dark  coloured  glue  to  a  thin       SOCIETIES.  This  word  mdudes  a  vast 

loapy  substance.    A  brisk  fire  is  then  made,  circle  of  associations  of  men,  calculated  in 

^d  the  materials  boiled  for  a  few  minntes,  some  instances  to  promote  the  cause  of 

when  the  fire  is  again  drawn,  and  the  mate-  science  and  literature,  and  in  others  intend- 

^ials  in  the  boiler  allowed  to  settle  for  an  ed  for  the  benefit  of  the  individuals  and  their 

hour  and  a  half,  during  which  the  spent  lees  fiunilies  who  compose  them.  , 
i(ink  to  the  bottom  et  the  boiler,  and  are       Of  the  former  class  are  the  Royal  and 

pumped  off. .  The  second  operation  begins  Antiquarian  Societies,  and  the  more  recent 

with  raismg  the  fire,  and  adding  to  the  establishments,  under  the  term  of  institu- 

loapy  mass  the  weak  ley,  which  is  to  be  tioms. 

managed  the  same  as  at  first,  and  again       Socibtt,  Roiffd^  had   its  origm  from 

brings  it  to  the  state  of  a  glue,  which  a  very  the  voluntary  intercourse  of  learned  men, 

little  salt  will  restore  to  the  saponaceous  who  conceived  that  their  pursuit  might  be 

Cy  and  after  boiling  and  cooliug  the  se-  improved  and  forwarded  by  the  communi- 

lees  are  pump^  off.    In  the  third  cation  of  their  thoughts  and  observations  to 

eperation,  me  third  part  of  the  strong  ley  each  other  dnriag  their  leisure  hours.  Dr.Wil. 

which  was  reserved  is  added,  which,  as  be*  kins,  of  Wadham  College,  Oxford,  who  en- 

fbre,  changes  t^  mass  to  a  Uiick  glue,  that  tcrlained  the  resident  philosophers  of  thai 
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•iniTereity  >(  b>a  Ioiti;ln4;i  weekly,  to  iLis 
iCBSt  or  rc;iM)n,  dtstrvea  Itie  hoiionr  ul' 
fnuruliog  llie  Koriety,  u  it  was  lliere  the 
mare  oipau'led  idea  nC  fature  beoefit  to 
■lie  comniuDity  wu  gencnled  tnd  matiircd, 
and  wliicb  wonid  probably  have  b«en  car- 
fHiil  iutu  cftrcl,  liid  not  Ihc  unbDppy  civil 
mr,  duriag  Uic  reigaoF  Cbarlesl.  banisbt^d 
mvety  kxidable  public  inteution  from  Uie 
nijuds  or  the  lutned,  and  couverled  the 
Mat  oriearniiif;  into  a  niilituiy  poit. 

T)]iu  enpeiled  froin  Oxford,  we  Cad  tbat 
jnany  of  the  membcra  of  Ibis  iafkDt  soricty 
Rl'luwBidireiidnd  in  London,  and  tUUelie- 
-natatng  tlic  pliDi  iliey  contrived  to  meet  at 
tirrtbain  Ccllege  belween  tlie  yean  IGJH 
and  16ti.>.  llie  evident  advanbiges  bke'y 
lo  be  derived  fruni  the  taboars  of  the  pbilu- 
.«)pfacr,  Abo  was  by  this  nieaoi  compelled 
lu  exert  bii  best  litcalties  lo  escape  Itcc 
Irani  the  acroliiiizing  observations  or  his 
litelhicD  in  B<'ience,  to  wbom  tliey  viere 
caboiilled,  soon  altrncled  tlie  notice  of 
tbose  who  hid  aiiflicieDtinflueBce  at  court 
lo  procure  a  diarter  of  inr^orporalion,  from 
a  nionardi  whose  ponuits  were  widely  dif- 
ferent, and  which  wu  dated  Apiil  tt.  1663. 
Thii  act  reflecting  equal  honour  on  Ibc  age 
and  nation,  was  acconipanied  by  a  declara- 
tion from  the  bjng  expicueii  wilhia  it,  that 
be  wuhed  to  lie  considered  in  Ibc  tbreefald 
character  of  founder,  patron,  and  compa- 

Tbni  the  tiociely  rtveived  tlie  rayal  pro- 
4eclion,  and  become  a  body  (wliiir,  under 
4lie  direction  of  a  president  and  council, 
wlia  were  plecled  by  Ibe  fellaui  or  mem- 
bers; the  latter  aba  caniiol  obtain  admia- 
>ion  wilbout  llie  routine  of  being  proposed 
by  penoDB  already  admitted,  who,  by  Ihia 
mtani,  become  rciponiibh;  for  the  propriety 
of  llien-e<immnutalion;atid  aformal  baUol, 
Hhicli  iHkes  pbce  after  a  >nf&cienl  time  Iiaa 
elapied,  to  enable  the  {iociely  to  Judife 
whether  tbe  candidale  haijojl  prctenaion* 
lo  llie  bonourable  and  luanied  distinclion  of 
frllow  of  tlic  Koyal  Soeu;ly,  "  for  pro- 
muling  Ibe  knswlcdgc  of  natural  tbingj  and 
uicful  experimentB."  The  liberality  which 
alniott  imivemlly  djitinituiibes  the  genaine 
4ihilo*oplicr,  Man  fumiihed  their  apart* 
mean  with  valuable  und  iutereitiiig,  natu- 
ral and  artificial  praduclions ;  afid  Ibej  were 
auAcirnll}'  numeroin  at  the  i/oaimenceuieui 
of  tba  cigtitecntli  centnry  to  compote  a 
folio  catalogue,  far  which  tV  P"blic  are 
iudebied  to  Dr.  Grew  .  ainett  that  period 
the  csatribuliom  have  Etvally  multiplied, 
•Ad  fwn   a  MiMt  importatit   collcctwa. 


The  meelinga  are  now  held  weekly,  for 
the  general  pnrpftKs  of  llie  Society, 
from  the  middle  of  Notembn  till  July, 
00  Thursday  evenings,  between  ihe  hours 
of  eight  and  nine  o'clock,  when  llio^e 
.pVers  are  read  nhicti  the  secrelary' re- 
ceives in  the  interval  between  each  raeet- 
iag,  and  eahibits  such  cnrioailies  as  may 
be  sent  to  liini  for  that  purpose,  Their 
own  declaration,  made  very  long  since,  niU 
conpibnle  lo  explain  the  nature  of  the 
comma uicatlooi  to  this  valnajile  institntion, 
which  19  calculated  to  "make  futliful  re- 
cords of  all  the  works  of  nature  or  art 
which  come  within  their  reacli  ;  so  that  the 
present,  as  well  as  afler  ages,  may  be  enabled 
to  put  a  maVk  on  errols  wliicli  have  been 
Itrengthenecl  by  long  prcscriplion ;  to  re- 
aiore  truths  that  have  been  neglected  ;  lo 
put  those  alreaUy  known  to  more  various 
uses,  and  to  make  tbeway  more  pasaahtelo 
what  remains  nnreVealed." 

Society  efAntigKorians.  Tlwugli  lite  ob- 
ject oflbb  body  is  of  ratlier  less  importance 
than  that  oftlieBoyal  Society,  y«t it  hasob- 
lained  a  ceUbrily  little  inferior,  as  nincli  has 
been  done  by  it  towards  aaccttaiuing  the 
changes  which  have  taken  place  in  Ibe  sur- 
face of  liie  earib,  exclusive  of  the  principal 
puipose  of  the  associaliuD,  whicb.iitogene- 
iBtc  a  bking  for  the  study  of  out  national  an- 
liquilies;  so  tliat,  in  the  aequel,  genuine  his- 
tory shall  be  preferred  to  llie  superficial  in- 
farmation  glcaued  front  monatlic  writers  ; 
tbil  will  be  ilill  further  eaplained  by  the 
preamble  of  tlic  charter,  which  asserts  Umt 
the  study  of  antiqnily,  and  the  bisloiy  of 
former  tinier,  has  ever  been  esleetncd 
highly  conimendable  aud  useful,  not  only  to 
improve  the  luinds  of  men,  but  also  to  in- 
cite  tliem  to  viiluoiia  and  noble  actions, 
and  such  as  laay  hereafter  render  Ihem  fa- 
mous and  uorlliy  examples  lo  late  poste- 
rity. 

When  we  recollect,  that  from  Ibc  time  of 
Henry  VIII.  learning  began  to  be  more  ge- 
nerally diffused  through  Oil  tall  raiiks  of  peo- 
ple, and  that  Leiaud,  Stowe,  Camden,  Uit^- 
dale,  Speed,  Sir  Robert  Cotton,  and  many 
other  eminent  anliquarians,  its'd  every  en- 
deavour to  rouse  their  catuitrymen  into  a 
iclisli  for  their  pursuits,  it  may  be  readily 
supposed,  that  attempts  were  inade  to  form 
a  society  which  might  more  eftectaalty  pro- 
mote individual  views  ;  that  eu<li  attempts 
occurred  we  have  sufficient  evidence,  but 
thai  some  adverse  cause  existed  to  prevent 
their  fmiLon  equal  proof  exists,  b  the  fact. 
Hat  tbe  locicly  did  aot  receive  tbe  toyal 
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taoctioD  tiQ  1751,  wlicn  Geoii^e  II.  granted 
the  infiint  association  a  charter  of  incorpo- 
ration, dated  November  $,  in  the  above 
year;  this  instrameut  declared  the  mo- 
narch to  be  the  fbander  and  patron  of  the 
sodety,  which  is  enabled  to  receive  and  hold 
in  perpetuity  any  antiquities,  books,  manu- 
aeripts,  &c.  and  lands,  tenements,  and  hw- 
ditkunents,  not  exceeding  the  yearly  valae 
of  one  thousand  pounds,  which  the  genero* 
aity  of  individuals  may  prompt  them  to 
bestow  on  the  members  collectively ;  or  the 
iociety  may  purchase  property  of  the  same 
description,  to  the  same  amount,  without  li- 
cence of  alienation  in  mortmain. 

The  government  of  the  society  consists 
oT twenty-one  pereons,  of  whom  one  is  con* 
atituted  tlie  president,  and  the  6rst  so  ho- 
noured was  the  celebrated  Martin  Folkes, 
£sq.  who  held  that  office  till  the  25d  of 
April,  the  day  appointed  for  all  subsequent 
elections,  which  the  charter  declares  shall 
be  annua).  The  first  council  under  the 
met  of  in^rporation  contained  the  names 
of  Viscount  Fitzwilliam,  Lord  Willoughby 
«f  Paiham,  James  West,  Esq.  Mr.  Gale, 
Mr.  Wray,  Dr.  Browne  Willis,  Dr.  Rawlih- 
aon,  and  Arries  and  Vertne,  names  that  re- 
flected honour  on  the  nation,  and  were  well 
calculated  to  confirm  the  credit  and  stabi- 
lity of  the  society,  which  the  Kuig  ordained 
tbould  be  composed  of  men  of  acknow- 
ledged abilities,  judging  from  the  followinu 
excellent  criterion  of  their  pretensions, 
*'  by  how  mach  any  person  shall  be  more 
excelling  in  tlie  knowledge  of  the  antiquities 
and  history  of  this  and  other  nations  j  by 
bow  much  the  mere  they  are  desirous  to 
promote  the  honour,  business,  and  emolu- 
ments of  this  society  ;  and  by  bow  mudi 
the  more  eminent  they  shall,  be  for  piety, 
virtoe,  integrity,  and  loyalty ;  by  so  much 
the  more  fit  and  worthy  shall,  such  person 
be  judged  of  being  elected  and  admitted 
into  tlie  said  society .'^ 

Their  transactions,  as  a  body,  are^under 
I  the  control  of  au  elective  director,  who 
aoperintends  tlie  progress  of  intended  works, 
of  which  the  Society  have  published  ^fteen 
quarto  volumes  under  the  title  Archseologta, 
illustrated  with  engravmgs,  three  of  Ve- 
tnsta  Monumenta,  and  a  very  considerable 
number  of  separate  prints,  and  particularly 
of  elevations  of  cathedrals. 

Ttie  general  meetings  of  the  society  art 
held  on  every  Thursday  evening  between 
th«  rooutlis  of  November  and  July,  and  im- 
mediately before  the  sitting  of  the  Royal 
^odety^  whose  apartments  are  separated 


by  an  anti-room,  common  to  botli,  from 
those  belonging  to  the  Antiquarians,  in  So- 
merset House  j  in  the  lef^  wing  of  which 
the  latter  have  an  excdient  library,  open 
to  tlie  fdlows  from  ten  till  four  o'clock 
every  day,  who  have  the  further  privilege 
of  borrowing  books  for  any  time  not  ex- 
ceeding a  month,  by  a  written  application 
at  a  general  meeting,  or. to  the  secretary 
during  the  recess. 

Similar  to  the  proceedings  of  the  Royal 
Society,  all  communications  must  be  nuide 
to  the  secretary,  wlio  reads  those  thouglit 
to 'possess  sufficient  merit,  and  in  the  same 
manner  exhibits  fragments  of  antiquity  and 
drawings,  all  whidi  are  heard  and  exa- 
mined in  profound  silence. 

Society  fir  the  enantra^emfnt  of  Arts, 
Mant^actureSy  and  Commerce,  This  institu- 
tion originated  from  the  truly  patriotic 
views  of  several  worthy  members  of  the 
community,  who  were  sensible  that  rewards 
from  a  society  formed  of  tlie  noble,  the 
rich,  and  tlie  learned,  y/ttt  better  calcu- 
lated  to  produce  emulation  iu  every  de- 
partment of  the  pursuits  mentioned  in  tlie 
title  of  it,  than  the  mere  prospect  of  advan- 
tage to  be  derived  from  the  employment  of 
individuals.  Tlie  idea  seems  to  liave  met 
tfa6  approbation  of  tlie  public,  and  a  very 
sliort  time  elapsed  ere  sufficient  snms  of 
money  ^vere  procured  to  set  this  useful 
and  respectable  body  in  motion :  we  now 
find  them  fixed  in  a  superb  mansion,  part 
of  the  Addphi  Buildings,  splendidly  adorn- 
ed with  paintings  presented  by  the  late  Mr. 
Barry,  the  work  of  his  own  pencil,  and  sur- 
rounded by  numerous  models  of  articles, 
wliich  render  their  inventors  nlemorable, 
and  their  patrons  more  honourable  mem- 
bers of  fodtty  than  the  most  adventurous 
milifkry  heroes  of  ancient  or  modem 
times. 

Subscriptions  for  life,  and  by  the  year,  and 
some  other  resources,  supply  the  wants  of 
the  institution,  'which  are  confined  to  the . 
actual  expenses  of  their  hall,  tlieir  officers, 
and  servants,  and  the  rewards  honorary  and 
pecuniary.  In  explaming  thdr  motives, 
they  say  their  object  is  to  promote  the 
arts,  manufactures,  and  commerce  of  tltis 
kingdom,  by  giving  rewards  for  all  such 
useful  inventions,  discoveries,  or  improve- 
mmits,  as  tend  to  that  purpose;  and  in 
pursuance  of  this  phin,  the  sodety  ha& 
already  .ex|^ended  between  forty  and  fifVy 
tliousand  pounds,  advanced  by  the  volun- 
tary subscription  of  tlieir  members,  and 
lepcies  bequeathed.  The  manner  in  whioh 
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the.  above  Tatt  sum  has  been  distribated 
b  nost  honourably  explained  by  the  secre- 
tary and  other  officers  at  the  ball,  and  the 
register,  eahibited  at  the  same  time,  will 
show  ttie  very  great  advantages  ivhich  the 
public  derives  from  the  institution.    The 
meetings  of   the  society  are   held  every 
Wednesday,  at  seven  o'clock  in  the  even- 
ing, from  'October  to  June,  and  the  various 
eoromittees  on  other  evenings  during  the 
session.    Each  member  has  the  privilege, 
on  any  weekly  meeting,  of  proposing  a  can- 
didate for  admission,  provided  tliree  mem- 
bers sign  the  written  instrument  prrscribed 
for  that  purpose.    Peers  of  the  realm,  or 
lords  of  parliament,  are  ballotted  for  imme- 
diately upon  tieing  proposed,  but  the  names 
of  all  others  must  be  inserted  in  a  list  which 
the  secretary  suspends  in  the  meeting  room ; 
the  person  is  then  ballotted  for,  and  if  two 
thirds  of  the  members  present  vote  in  his 
favour,  he  becomes  a  perpetiml  member 
on  paying  twenty  guineas,  or  a  subscribing 
member  upon  payment  of  any  sum  amount- 
ing to  not  less  than  two  guineas  per  annum. 
Every  member  is  admitted  to  participate 
in  all  the  transactions  of  the  society,  and 
may  attend  and  vote  at  the  several  com- 
mittees; besides  which,  lie  has  the  privi- 
lege, at  the  weekly  meetings,  of  proposing 
two  persons  as  auditors  of  the  general  ac- 
counts,  and,  by  addressing  a  note  to  the 
registrar,  of  introducing  his  friends  to  ex- 
amine the  numerous  models,  machines,  and 
productions,  in  different  branches  of  arts, 
manu^ctnres,  and  commerce,   for  which 
rewards  have  been  bestowed;  and  to  in- 
spect the  magnificent  series  of  moral  and 
historical  paintings,  so  happily  contrived 
and    completed    by    James    Barry,    £sq. 
'which,  with  some  valuable  busts  and  sta- 
tues, decorate  the  great  room.     He  has 
also  the  use  of  a  valuable  Ubrary,  and  is 
entitled  to  the  annoal  volume  of  the  So- 
ciety's Transactions. 

Our  limits  will  not  permit  as  to  give 
more  than  the  heads  of  the  subjects  for 
vrhich  premiums  are  offered,  as  the  ramifi- 
cations of  each  are  very  numerous,  in  order 
to  render  ^e  operations  of  the  society 
as  usefiil  as  possible.  Tliey  are  for  plant- 
ing and  husbandry,  containing  fifty-seven 
classes;  for  discoveries  and  improvements 
in  chemistry,  dying,  and  mineralogy,  in 
twenty  eight  classes ;  for  promoting  the 
pohte  arts,  including  one  class  oflNsred  by 
the.  will  of  John  Stock,  Esq.  for  sculptmey 
tweaty-two  classes ;  lor  encouraging  and  im- 
pronng  mnafmetait^  m  chwiet^  for  In- 


ventions in  mechanics,  twelve  classes  ;  and 
to  these  are  added  premiums  for  tlie  advan- 
tage of  the  British  colonies,  and  the  Britisli 
settlements  in  the  East  Indies,  in  tliirty- 
four  classes.  The  premiums  alluded  to  are 
medals  of  gold  and  silver,  gold  and  silver 
pallets,  and  purses  of  ten,  twenty,  or  thirty^ 
6:c,  guineas. 

As  the  primary  object  of  the  society,  in 
offering  these  rewards,  is  to  rouse, the  ener- 
gy of  individually  and  to  give  currency  to 
their  inventions  and  improvements  which 
appear  to  promise  general  benefit ;  tlie  so- 
ciety is  careful  to  acquaint  tlie  candidates 
for  tliem,  *'  that  if  the  means  hy  which  the 
respective  objects  are  effected  do  require 
an  expense  or  trouble  too  great  for  general 
purposes,  the  society  will  not  consider 
itself  as  bound  to  give  tlie  offered  reward  ; 
but  tlioiigh  it  thus  reserves  the  power  of 
giving,  in  all  cases,  such  part  only  of  any 
premium  as  the  performance  shall  be  ad- 
judged to  deserve,  or  of  withholding  the 
whole,  if  there  be  no  merit ;  yet  the  candi- 
dates may  be  assured,  the  society  will 
always  judge  liberally  of  their  several 
claims."  llie  society  requires  that  the 
'  subjects,  offered  for  obtaining  the  premi* 
ums,  should  be  delivered  at  their  hense 
without  the  names  of  the  inventors  or  im- 
provers, or  any  intimation  by  which  they 
may  be  discovered,  and  that  eacli  subject 
thus  offered  shall  have  some  private  mark 
affixed,  which  mark  must  appear  upon  tlie 
outside  of  a  sealed  paper,  containing  withhi 
the  claimant*s  name  and  address,  to  be  do- 
hvered  with  the  model,  machine.  Sec.  and 
they  very  properly  refuse  to  perform  their 
part  of  this  hberal  compact,  unless  the  can- 
didate Kterally  comphes  with  these  judi- 
cious and  necessary  roles  to  preserve  the 
strictest  impartiahty. 

The  society  open  no  papers  except  that  cor- 
responding to  the  mark  which  obtains  a  pre- 
mium, unless  it  should  in  some  case  become 
necessary  for  tlia  determination  of  the  claim ; 
the  remainder  of  the  papers  are  returned 
with  the  articles  thpy  l»elong  to,  if  inqahed 
after  by  the  mark  within  two  years ;  should 
they  not  be  demanded  at  tlie  close  of  that 
period,  they  are  publicly  burnt,  in  the  state 
in  which  they  were  sent,  during  the  sitting 
of  the  society.  The  models  that  are  coma- 
dered  worthy  of  a  premium,  or  bowity,  be- 
come the  property  of  the  Society,  and  when 
either  is  granted  for  a  machine,  the  party 
receiving  it  b  expected  to  present  the  Imti- 
totion  with  a  perfect  model.  As  it  cannot 
be  expected  that  the  fimda  of  the  society 
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•Iionid  amoant  to  a  snm  eqtial  to  the  daims  bourer  may,  by  the  weekly  deposit  ofa  very 

of  very  nnmeroiift  appHcanta,  its  boanties  amall  portion  of  bis  earuings,  assist  in  form - 

are  necessarily  confined  to  the  residents  of  ing  a  fond  that  will,  in  the  event  of  illness^ 

^reat  Britain  and  Irehmd,  except  an  ex-  afibrd  him  every  comfort,  and  a  decent  fu- 

press  intimation  to  tlie  contrary  occurs;  nor  nerai  should  it  prove  fatal, 

can  any  person  receive  a  premium  who  Several  most  respectable  and  laudable 

has  obtained  a  patent  for,  hti  discovery  or  societies  have  lately  been  founded,  as  the 

improvement ;  besides,  every  person  claim-  London  Institution,  the  Sorry  Institution, 

ing  is  expected  to  act  in  the  same  open  and  the  RosscU  Institution,  and  the  Royal  Insti- 

jngenwMis  manner  adopted  by  the  society,  tution;  of  (he  Royal  and  London  Instito- 

for  should  he  be  detected  in  any  nnfair  tions  we  shall  proceed  to  give  some  account, 

attempts  to  secure  success,  be  not  only  for*  Royal  Institution.     The  immediate 

feits  an  pretensioB^^for  the  time,  bat  is  ren-  origin  of  this  important  society  will  be  best 

dered  incapable  of  future  application.  exphuned  by  tlie  following  short  extract 

The  pertbrmances  sent  each  year,  which  from  a  letter  written  by  Coont  Rumford, 
have  obtained  rewards,  are  left  in  ttie  pos-  in  1799,  to  the  Committee  of  the  society, 
session  of  the  institution  till  after  the  pub-  for  **  bettering  the  condition  of  the  poor." 
lie  distribution  of  them,  but  no  member  **  Inclosed  I  have  the  honour  to  send  you 
can  be  a  candidate  for  any  tiling  more  tliaa  a  corrected  copy  of  the  proposals  I  took 
the  honorary  medal  of  the  society.  <*  The  the  liberty  of  laying  before  yon  on  Thurs- 
candidates  are,  in  all  cases,  expected  to  day  last,  for  forming  in  this  capital,  by 
furnish  a  particular  aceonnt  of  the  snbject  private  subscription,  a  public  iostitntioa 
of  their  claims ;  and  where  certificates  are  for  diffusing  the  knowledge,  and  facilitating 
required  to  be  produced  in  claim  of  pre-  the  general  and  speedy  introdnction  of  new 
minms,  they  are  to  be  expressed  as  cl^rly  and  usefol  mechanical  inventions  and  im- 
at  possible  in  the  words  of  the  respective  pcovements ;  and  also  for  teaching,  by  re* 
advertisements,  aud  to  be  signed  by  per-  gnbur  courses  of  philosophical  lectures  and 
.sons  who  have  a  positive  knowledge  of  the  experiments,  the  appUcation  of  the  new  dis- 
fiiets  stated.  Where  premiams  or  bounties  coveries  in  science,  to  the  improvement  of 
are  obtained,  in  consequence  of  specimens  arts  and  manufactures,  and  in  facilitating 
pr^uced,  the  society  retains  such  part  of  the  means  of  procuring  the  comforti  and 
those  specimens  as  it  judges  necessary ;  at  /Donveniendes  of  life^** 
the  same  time,  making  reasonable  coropen-  The  Committee  taade  use  of  the  first  op- 
aation  to  the  party  comined,  who  cannot  portunity  of  comma nicating  the  above  pro- 
be admitted  to  any  of  the  meetings  of  tlie  posal  to  the  society  of  whiefa  they  were  the 
society,  or  its  committees,  or  at  tlieir  rooms,  acting  members;  the  society  immediately 
af^er  they  have  delivered  their  claims,  un-  appointed  a  new  Committee  to  confer  with 
less  they  are  summoned  by  the  hitter.  The  the  Count,  and  they  reported,  <<  that  they 
stated  periods  lor  distributing  the  rewards  were  satisfied  that  the  institution  proposed 
produce  a  most  interesting  series  of  spec-  fa^  him  would  be  ektremely  beneficial  and 
facias,  which  are  not  perhaps  equalled  fay  interesting  to  the  community ;"  and  they 
the  operations  of  any  other  society.  recommended  tlmt,  in  order  to  procure  the 
.  Were  we  to  follow  the  subject  of  this  necessary  anm  of  money  for  establishing  it 
article  to  the  extent  it  deserves,  we  should  subscribers  of  fifty  guineas  each  slfonld  be- 
ienter  into  an  account  of  the  come  perpetual  proprietors  of  the  new  in- 

Society /or  the  reUtf  of  persoas  eoi^med  atitution ;  and  that  each  of  those  persons 

far  small  debUy  which  originated  in  the  be-  should  have  perpetual  transferable  tickets 

'/levolcnt  mind  of  Dr.  Dodd,  and  has  been  lor  the  lectures,  besides  admission  to  tlie 

^continued  to  the  present  moment  with  great  apartments;  fiirther  proposing,  that  when 

success :  and  of  the  thirty  such  subscribers  were  obtained  they 

Society,  Royal  HummUff&r  ike  recotfery  should  bs  invited  to  meet  to  receive  the 

itfpcrsonafrom  tuppoted  dealh^  and  of  various  pfam,  and  elect  managers  for  the  future  pro- 

/otbers  under  different  denoaiinations,  ex-  ceedings.    This  report  was  favourably  re- 

^usiveof  the  ceived  and  adopted,  and  a  paper  was  im- 

Societies,  benefit,  which  have  recently,  mediately  printed,  expUuimg  the  proposed 

^wder  the  authority  of  an  act  of  parliament,  institution,  and  inviting  those  to  whom  it 

|>een  established  throughout  the  kingdom ;  was  communicated  to  become  subscribejv 

and  which  deserve  every  possible  eacourage-  on  the  above  tenas ;  fif^y -eight  names  were 

liMDti  as  by  their  operaliaa  the  poaiast  k-  iastuitly  piocuied^  of  the  highest  respect* 


■^^ 
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•bililjr ;  th«  Dinal  meamres  were  pucsied  in  lecture  roDin  ym  to  be  pinvided,  whkib 

onler  tc  fite  pernianency  and  couequenre  niigbt  serve  at  the  same  lime  for  plnloiaphii 

lo  the  nndf ttaking  ;  tbey  were  completely  cal  experimentri,  witli  icompleleiabonton 

tucceuful,  mud  nc  now  find  it  floiitithing  and  jiliilasopfaical  ipparalus ;  tbe  loom  H 

Doder  llie  royal  lanclioD,  an  honour  to  the  wiiilicd  to  conlain  coavenienl  places  for  lbs 

Ditian  and  invenlor,  lo  nbom  we  shoold  be  iDliscribera,  wbicb  he  recommend!  ahotitd 

higbl;  nnciatetiil  did  we  oniil  to  give  an  be  well  warmed  and  perrectiy  ventUaled; 

Dulllne  of  hi*  uieinal  plan,  which  mnit  of  the  lecturer*  to  be  chosen  by  tbe  manageii, 

course  be  ibebauial'allpieientaDdfnture  vtitU  the  utmoit  circurospectioD,  that 

oper«tioo3.  but  men  nf  einini'iice,  in  tlieir  reipectira 

Sparions  and  airy  rooms  be  conndered  pimuili,  should  ofGciate  in  that  most  im* 

abiolotely  necessary  for  tbe  reception  and  portaut  and  most  dislin^ished  situation  : 

exhibicion  of  mechanical  inventions  and  im-  and,  he  adds,  "no  subjects  will 

provemenu,  and  those  are  to  be  confined  permitted  to  be  discussed  at  these  lecture* 

to  such  as  lend  to  increase  the  convejiiencies  bolandias  are  stiiolly  scientifical,,  and  im- 

and  camt'orts  of  life,  to  esbibltsli  domcEtic  mediately  connected  with  that  particular 

economy,  improve  (aite,  and  useful  indui-  bnncli  of  <cience,  publicly  announced,  u 

try  -,  and  in  order  lo  promote  lliit  part  of  the  subject  of  tbe  lecture."  Persons,  by  Ua 

tbe  views  of  Ihe  institution  lo  the  ulmoil,  plan,  aic  to  be  permitted  lo  attend  Ibe  leK 

i  llial  the  best  models  ibould  be  turcs  on  being  recommended  fay  a  subi«ifc' 

d  shown  in  action,  or  actual  ber,  and  paying  a  smajl  sum.    The  subject 

Bse,  of  collage  fire-places,  and  kilchcnulen-  of  Ihe  lectures  be  proposed  should  be  on 

sib  for  cottagers,  a  complete  Vilchen  fur  a  the  application  of  heat  to  the  various  pur- 

lann-bonte,  willi  all  Ilie  uecewar}' nteluila;  poses  of  lifis  i   the  combustion  of  inflam* 

a  complete  kitchen,  willi  the  uteusits  for  mable  bodies,  and  the  relative  quinliliea  of 

ilie  lamlly  of  a  man  of  ruriune ;  ■  complete  heat  producible  by  tlie  different  enbstances 

laondry  for  a  genllpitian'i  family ;  and  a  used  as  fuel,  the  manaj^ment  nf  fire,  and 

pablic  liospilal,  includinft  nil  llie  usual  ap-  tbe  economy  of  fuel ;  tbe  principles  of  the 

paralus;    Kutsiao,  Swcdiili,  and  German  warmth  of  clothing;  the  effects  of  beat  and 

■loves ;  open  firc-plieu,  on  the  best  prin-  cold,  and  of  winds  of  earh  ducription  on 

ciplei,  wilh  files  in  them  ;  ornamental  and  th{  bumnn  body,  in  heallb  and  illness ;  tbe 

eeonomical  (tates  ;  Moves  in  elegant  fomis,  effects  of  vitiated  air  ;  tbe  means  of  render- 

for  balls,  dtawinK  and  ealiug  rooms,  &c.  ingdwetting-honieshMlthyandcomfortable; 

IIf  oeit  propoMd  lo  exhibit  working  ma-  tbeprocnringandpreteningofice,  andcon' 

delaof  l^esleum-eogine,  on  a  redurcdicale,  stmction  of  icc-honscs  ;  preserving  food  in 

and  of  all  Ibe  varieties  of  boilers  Tor  manu-  diRercnl  seasons  and  climates ;  cooling  Quids 

farlDries,  bospilals,  and  ihipp,  with  improv-  without  Ihe  assistance  of  ice ;  on  vegetation, 

ed  fire  placrs  ;    mudels  of  ventilators  for  and  of  the  specific  nature  of  those  tint  are 

rooms  and  ships ;  models  of  bol-hoiues,  of  produced  by  manures ;  of  composing  the  lat- 

lime-ktbis,  of  bnileni.  steam -boilers,  &c.  for  ler,  and  adapting  it  lo  particular  soils ;  the 

pieparing  food  thr  cattle  stall-fed;  of  cot-  nature  of  those  chai^iea  ihatareproducedon 

tages,  'pinninfi-wbeels,  and  looms,  calcuhil-  labstances  used  as  food,  and  uf  that  which 

e<l  for  Ihe  advantage  of  the  poor,  or  any  takes  place  in  its  digestion ;  tlie  chemical 

olh'r  machinery  lo  employ  tlicm  ai  home  ;  principles  of  tannmg  bides,  and  tbeir  im- 

models  of  all  newly 'invented  michiuci  and  provement ;  the  chemical  principles  of  the 

implenenti  likely  tn  become  beuefici>i1  in  an  of  making  soap  ;  of  the  art  of  bleaching, 

bosbaitdry ;  models  of  variously  canslniafed  dying ;  and,  in  general,  of  all  Ihe   mecha- 

bridges,  and  any  others  wbicli  the  ntanngers  nical  arts,  as  they  apply  lo  tiie  variona 

may  hereafter  deem  worthy  of  a  place  in  ro  brandies  of  manufkcture. 
•alensive  a  colk'clinn :  that  tliis  pari  of  the         At  Ihe  first  mreTing  of  the  nuugers,  held 

oubliihmenl  may  be  rendered  as  ntefnl  ai  at  the  bouac  of -Sir  Joseph  Banks,  March  9, 


^ 


ssible,  the  Count  proposed  tliai  illuitra- 
iivedr.wingsshould  accompany  the  model), 
Ac.  with  a  written  dFsrripIion,  and  the 
pticet  affixed  at  which  (he  articles  may  be 


The  second  object  of  the 
^^       Ibe  teaching  Ihe  iij.pliralioii  < 
^dj^ncfol  |iuTj<Mes  of  life ;  for  I 


(.•entleman  presided,  it  w 
proposed  and  resolved,  >■  Ihat  tbe  proposals 
lor  forming  Ihe  institution,  at  pnbliilied  by 
Connt  Itumfbrd,  be  approved  Bud  adopled 
by  the  managers;  subjee I.  however,  lo  luch 
partial  niodifiCBtiani  as  shall  be  by  Ihem 
found  lo  be  iiecesaary  or  nsefiil." 
A  Comnuttee  of  Manageti,  chosen  by 


d 


SOCIETIES. 

ballot  from  tlie  proprietors,  direct  and  go-  meeting  of  the  proprietors^  after  giving 
vem  aJl  the  concerns  of  the  institution ;  the  eight  days  previous  notice, 
three  tirst  of  whom  serve  three  yearei  the  An  annual  meeting  is  held  in  April,  when 
second  tvro  years,  and  the  tliird  one  year ;  five  auditors  arc  appomted  by  and  from  the 
the  whole  nine  being  eligible  for  reelectioo,  proprietors,  who  are  to  examine  the  ac- 
as  no  emolument  whatever  accrues  to  tM  counts  of  the  institntion,  and  prepare  a  re- 
managers,  they  are  considered  as  having  port  to  be  printed,  and  presented  to  each 
pledged  their  bononr  to  preserve  tlie  esta-  proprietor  previous  to<  the  next  annual 
blishment  ^viohite ;  they  are  required  to  meeting  i  and  at'  this  meeting  tiie  election 
insure  tlie  effects  under  their  care  from  fire ;  of  the  president,  ^one  vice-president,  five 
to  keep  an  exact  account'  of  all  tlie  pro*  managers,  three  visitors,  tlie  treasurer,  and 
perty,  of  the  receipts  and  expenditure^  secretary,  takes  place.  The  president,  or  a 
and  nyinntes  of  all  their  proceedings ;  be-  vice-president,  takes  thechair;  but  if  neither 
•ides  preserving  the  utmost  order,  and  exer-  should  happen  to  be  present,  a  manager  is 
dsing  the  strictest  economy  in  all  their  pecu-  to  preside :  the  secretary  makes  minutes  of 
niary  arts;  and  they  are  forbidden  to  give  tb^  proceedings,  which  are  read  at  the  next 
premmois,  or  rewards,  to  those  who  invent  meeting,  and  if  then  approved  of  as  correct, 
'  any  things  rueful,  the  design  of  the  institu-  are  to  be  signed  by  the  president,  or  chair- 
tion  being  exclusively  for  improvement  and  man :  notice  is  given  eight  days  before  the 
the  diAision  of  knowledge.  meeting  in  fonr  of  the  morning  papers,  and 

A  Committee  of  Visitors,  selected  from  papers  for  thc^  intended  ballot  are  prepared 

the  proprietors,  totally  distinct  firoqi  the  at  the  boose oif  the  institution:  many  otiier 

managers,  are  appointed  to  inspect  the  pro-  regulations  are  established  on  this  head,  and 

ceedings  of  the  latter.    Such  is  the  Hoyal  /or  calling  special  meetings,  which  are  high- 

Institntion ;  from  which  we  shall  now  turn  ly  useful  and  proper,  but  are  too  long  for 

our  attention  to  the  tfaisarticle.    The  managers  are  empowered 

London  Institution,  fw  the  admmee*  to  engage  professors  and  lecturers,  who  are 
ment  oflMerature  and  the  tUfuMum  rftueftU  to  enter  into  courses  on  experimenUl  philo- 
Knowledge,  The  original  object  of  the  pro-  iophy,  chemistry,  and  on  the  different  de- 
moters  of  this  undermking  was  the  acquisi-  partments  of  literature  ;md  the  arts,  which 
tion  of  an  extensive  andf  valuable  libraiy,  are  to  be  given  annually,  or  more  frequent- 
to  difibse  nsefiil  knowledge  by  the  means  ly  if  thought  proper,  at  tlie  rooms  of  the 
of  lectures  and  experiments,  and  to,esta-  establishment,  at  which  time  the  managers 
blish  a  readmg  room  for  the  reception  and  are  required  to  be  careful  tliat  no  other 
use  4>f  foreign  and  domestic  journals,  perio-  subjects  are  treated  of  except  such  as  are 
dical  works,  pamphlets,  and  new  publica-  decidedly  connected  with  the  objects  of  it. 
tions.  Having  accomplished  this,  procured  The  managers  are  besides  to  elect  and  ap- 
a  diarter,  and  fairly  set  the  machine  in  point  annually,  or  othervrise,  the  professors, 
motion,  the  following  regulations  were  lecturers,  librarians,  the  assistant  secretiries, 
adopted :  aH  the  concerns  of  the  institntion  and  other  officers,  who  are  subject  to  their 
are  governed  by  a  Committee  of  Managers,  bontrol,  and  may  be  dismissed  by  them ; 
composed  of  the  President,  four  Vice  Pre-  and  they  have  the  same  powers  witli  all  the 
aidents,  twenty  Managers,  and  the  Secre-  domestic  servants  of  the  institution ;  they 
tary,  who  are  ciiosen  by  and  from  the  pro-  also  direct  all  the  affairs  of  tlie  house,  and 
prietors,  one  fourth  of  whom  vacate  their  make  such  regulations  for  it  as  they  may 
offices  annually,  but  may  be  re-elected.  A  tliink  proper;  appoint  a  superintendant  of 
Committee  of  Visitors,  consisting  of  the  the  inferior  officers,  and  their  expenses ; 
President  and  twelve  other  persons,  none  mid  may  permit  such  attendants  a*  they 
of  whom  are  maiia(;ers,  elected  by  the  pro-  please  to  reside  in  tjie  house.  The  mana- 
prietors  from  their  own  body,  one  fourth  gers  are  required  to  ke^p  registers  of  all 
tacating  their  offices,  as  in  the  case  of  tlie  their  receipts  and  payments,  their  own 
managers,  have  authority  to  examine,  at  transactions,  and  tliase  of  their  agents,  &c. 
any  time,  evrry  department  of  tlie  institu-  which,  with  the  necessary  vouchers,  are  to 
tion,  making  their  report,  at  tiieir  own  be  complct(>d  to  tlie  31  st  of  Decern  l>er  aii- 
option,  citJier  to  the  Committee  .of  Maita-  uoally,  and  laid  before  the  auditors  by  the 
gers,  or  Court  of  Proprietors ;  ta^d  five  of  25th  of  Mardi  following.  They  have  addi- 
those  concurring  in  the  propriety  of  the  tiooal  powers  to  adroit  foreignera  of  high 
neasore,  may  convene  a  special  gcnenU  raDk,  or  of  distinguished  icientific  acquire- 
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tntnts,  to  ^fae  lee  tores,  library,  and  other 
rooniM  of  the  establishment.  Their  meet- 
fogs  mnst  be  held  in  tlie  house,  nor  can  any 
bimness  be  transacted  by  them  nnles$*tliree 
members  at  least  are  present.  Those  meet 
iogs  are  monthly;  and  special  meetings 
may  be  called  on  the  requisition  of  the  pre- 
sident, or  two  vice-presidents,  or  any  three 
manage^i ;  the  president,  a  vice-president, 
Qf  a  manager,  may  preside  on  each  of  these 
occasions ;  and  the  president,  or  chairman, 
is  allowed  a  doahle  vote  when  an  equal  di- 
vision takes  place  on  a  question. 

The  visitors  cannot  act  unless  three  are 
assembled ;  and  they  meet  in  March,  June, 
September,  and  December;  but  other  spe- 
cial meetings  of  them  may  be  convened: 
they  are  to  elect  from  their  own  body  a 
secretary,  who  is  to  make  minutes  of  their 
proceedings,  but  bis  office  is  entirely  ho- 
norary. 

Tlie  number  of  proprietors  is  limited  at 
present  to  1000:  after  the  charter  was  ob- 
tained, the  sum  to  be  demanded  of  such  is 
100  gumeas ;  and  the  method  observed  in 
sopplying  the  vacancies  hitherto,  has  been 
by  vesting  that  power  in  the  temporary 
-committee  of  managers,  who  deliberately 
add  to  the  list  persons  whose  merit  and 
abilities  are  likely  to  prove  advantageous 
to  the  institution  ;  their  qualificatipn,  how- 
ever, is  but  seventy-five  guineas.  A  candi- 
date for  this  honour  must  he  proposed  by  a 
manager  at  the  monthly  meeting  of  that 
body ;  the  name  is  suspended  in  the  room 
for  one  montli,when  a  ballot  takes  place,  and 
a  majority  of  two  thirds  is  required  in  fiivoor 
of  tlic  admission :  after  he  has  thus  become 
a  pniprietor,  he  is  entitled  to  hb  certificate, 
the  printed  catalogue,  other  papers  of  the 
institution,  and  tickets  of  admission,  fhie  of 
any  further  expense. 

The  property  of  the  institution  is  exclu- 
sively vested  in  the  proprieton,  who,  in 
their  collective  state,  are  enabled  to  dispose 
of  it ;  consequently  no  sale,  mortgage,  or 
any  kind  or  manm  r  of  involving  its  interests^ 
can  possibly  occur,  unless  by  consent  of  the 
whole.  In  return  for  this,  they,  and  the 
subscribers  and  honoi-ary  members,  have 
the  common  right  of  admission  to  the  lec- 
tures, library-,  and  readhig  rooms.  Sic.  &c. 
every  day,  and  at  all  hours,  from  eight 
o'clock  in  the  morning  till  eleven  at  night, 
with  the  nsiud  exceptions  of  ^Sundays,  holi- 
days, and  SatordUys,  when  the  doors  are 
closed  at  three  o'clock  in  the  al'temoon ;  the 
proprietors  have,  besides,  one  transferrable 
ticket  tachi  wliich  vimitM  to  the  phipes  al* 


ready  enumerated.  A  proprietor,  who  may 
be  desirous  of  transferring  bis  right  in  tlie 
institution,  must  inform  the  committee  of 
managers  of  the  name  and  residence  of  the 
intended  purchaser  in  writuig,  who  is  bal- 
lotted  for  at  their  next  meeting,-  unless  the 
transfer  should  be  to  the  possessor's  son, 
who  is  admitted  without  that  ceremony  ^if 
the  person  should  be  rejected,  another  may 
be  proposed :  and  if  he  also  should  be  dis- 
approved of,  the  proprietor  wishing  to  sell 
may  claim  from  the  funds  of  the  institution 
such  sum  as  may  then  be  fixed  in  the  bye- 
laws  as  the  qualification  of  a  proprietor. 
Upon  the  decease  of  a  proprietor,  his  execo- 
tors  may  proceed,  with  some  little  varia- 
tion, in  the  same  mannef  prescribed  for  the 
sale  of  a  proprietorship. 

Persons  of  rank  and  snperior  quaUfica- 
tions,  both  natives  and  foreigners,  may  be 
elected  honorary  members ;  but  two  nega- 
tives will  exclude  them  upon  the  ballot. 
The  rights  of  life  and  annual  subscribers 
necessarily  extend  no  fiirtlier  than  to  the 
use  of  the  rooms  and  library,  nor  can  they 
be  admitted  such  without  the  ceremony  of 
proposing  and  electing.  Subscribers  to  the 
library,  or  to  particular  courses  of  lectnres, 
are  admitted  upon  terms  fixed  by  tlie  ma- 
nagen,  who  also  admit  ladies  in  the  same 
way,  but  to  the  lectures  only. 

A  meeting  of  the  proprietors  was  held  in 
October,  1805,  when  it  was  resolved,  that 
tlie  sum  of  40,000/.  should  as  speedily  as 
possible  be  invested  in  the  funds,  in  order 
that  a  permanent  basis  might  be  founded  to 
secure  the  success  of  tlie  institution ;  other 
sums  were  at  the  same  time  directed  to  be 
placed  in  fioating  public  securities,  to  be 
disposed  of  when  the  produce  should  be 
wanted.  The  rents,  revenues,  and  annual 
income,  to  be  appUed  for  rent,  taxes,  sala- 
ries, repairs,  &c.  &:c.  and  in  purchasing  fo- 
reign and  domestic  journals,  periodical  and 
otiier  new  works,  for  the  use  of  the  reading 
room:  tlie  surplus  beyond  these  purposes 
was  directed  by  tlie  meeting  to  be  u«ed  for 
augmenting  the  library  and  the  philosophic 
cal  apparatus. 

We  shall  conclude  onr  account  of  tliis  ex- 
cellent institution  in  the  words  of  the  rules 
for  tlie  use  of  the  librar}'.  **  So  person 
shall  take  down  any  of  the  books  in  the  ' 
librar}- ;  but  a  note  or  card,  containing  the 
name  of  tlie  person  applying,  and  the  title 
of  tiie  book,  rau5t  be  given  to  the  librarian, 
pr  attendant,  who  sliall  supply  him  with  the 
book  required.  No  person  shall  take  away 
any  book  belonging  ta  the  library."     A 
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MBUiiMcril^l  catalogue  is  kept  for  the  tnb-  Tbe#  radiated  natron  is  of  a  yellowi>b 

icribers  in  the  room ;  but  a  printed  one  is  grey  colour :  it  occurs  in  crnxts,  and  in 

hereafter    to^  be  prepared  and  delivered,  capillary  or  acicular  crystals,  which  are 

*  No  librarian,  or  attendant,  or  any  other  ag^re^ted  on  one  another ;  it  is  glistening 

officer  or  servant  of  the  institution,  shall  re-  and  transhicent.  Thte  is  fonnd  native  about 

ceive  any  fee,  perquisite,  or  gratuity,  on  ae-  two  days  journey  from  Fezzan,  at  the  bot- 

connt  of,  or  during  the  execution  of  their  torn  of  a  rocky  mountain,  forming  crusts, 

office,  under  penalty  of  immeduitc  dismia^  usually  the  thickness  of  a  knife,  and  some- 

tion  from  the  service  of  the  institution."  times  even  an  inch  thick  on  the  surtace  of 

SOCMEN,  of  SoKBMEN,  such  tenants  the  earth.    It  is  always  rr>'stalltne.    Be* 

asheld  their  lands  and  tenements  in  socage;  sides  the  great  quantity  carried  to  Ep^pt 

but  the  tenants  in  ancient  demesne,  seem  and  otiier  parts,  there  are  said  to  be  fifty 

most  properly  to  be  called  socman^.  tons  annuaUy  sent  to  Tripoli*    It  is  not 

SOCRATIC   pluUmphjf,   the  doctrines  adnlterated  with  salt.     TliOu<!h  tliere   is 

and  opinions,  with  regard  to  morality  and  abundance  of  salt  in  this  part  of  Africa,  it 

religion,  maintained  and  taught  by  Socrates,  must  be  observed  that  the  salt  mines  arc 

By  the  character  of  Socrates,  left  ns  by  the  situated  on  the  sea  coast,  whereas  the  radi- 

ancients,  particulariy  by  his  scholar  Plato,  ated  qatron,  called  trona,  occurs  at  the  dia- 

Laerttoit  Set,  he  appears  to  have  been  one  tance  of  twenty-eight  days  journey  up  the 

of  the  best  and  the  wisest  persons  in  all  the  country.    It  is  principally  employed  in  the 

heathen  world.    To  him  is  ascribed  the  manufacture  of  glass  and  soap,  and  also  for 

first  introduction  of  moral  philosophy,  which  the  washing  of  linen.     This  species  lias 

it  what  is  meant  by  thai  nsual   saying,-  been  analyzed  by  Rlaproth,  and  found  to 

«*  that   Socrates    first    called  -philosophy  consist  of 
down  from  heaven  to  earth  ;**  tliat  is,  from 
Ae  contemplation  of  the  heavens  and  hea- 
venly bbdies,  he  led  men  to  consider  them- 

Z'^^^^^^'^^'ou'J^i  w;ur7f-c;;,^uo„::::::J5 

himself,  yet  mil  the  Gredaii  sects  of  philo-  lOOQ 

sophers  refer  tiicir  origui  to  his  discipline,  ^hbb 

particularly  the    Platonists,   Peripateticj,  Sodawaslongregarded  as  a  simple  body; 

Academics,  Cyrenaics,  Stoics,  &c.  but  the  it  has,  however,  at  length  been  decomposed 

greatest  part  of  his  philosophy  w^  have  in  by  Mr.  Davy.    See  the  article  Potash; 

the  works  of  Plato.                                   ^  where  a  brief  account  is  given  of  the  disco- 

SODA,  hn  mineralogy  and  chemistry,  is  very, 
a  species  of  fossil  salts,  divided  by  mine-  SOFFITA,  or  Soffit,  in  architecture, 
ralogists  mto  common  and  radmted  natron,  any  plafond,  or  ceiling,  formed  of  cross 
Common  natron  is  of  a  yellowish  grey  co-  beams  of  flying  comiches,  the  square  com- 
lour ;  it  oc6urs  in  fine  flakes,  or  in  dusty  partiments  or  pannels  of  which  are  enriched 
particles ;  it  has  a  sharp  alkaline  taste ;  eStt'  with  sculpture,  painting,  or  gilding. 
vescea  with  nitric  acid  -,  is  easily  soluble  in  SOHO,  the  name  of  a  set  of  works,  or 
water,  and  its  solution  changes  blue  vege-  manufectory  of  a  variety  of  hard  wares  be- 
table  tmctures  to  a  green ;  it  is  fusible  be-  longing  to  Mr.  Boulton,  situated  on  tlie 
fpre  the  blow-pipe.  It  is  found  either  as  bordera  of  Staffordshire,  witliin  two  miles 
an  efflorescence  on  the  snrfiice  of  the  soil ;  of  Birmuigham,  now  so  justly  celebrated  as 
•r  on  decomposing  certain  rocks ;  or  on  to  claim  a  short  notice  in  this  place.  About 
the  tides  and  bottoms  of  Iakes,\  that  become  thirty  or  forty  years  ago  the  premises  con- 
dry  by  the  heat  and  drought  of  summer,  sisted  of  a  small  mill  and  a  few  obscure 
It  is  obtained  in  great  abimdance  in  many  dwellings.  Mr.  Boulton,  in  conjunction 
fMrts  of  Germany,  and  also  in  Egypt.  That  with  Mr.  Fothergill,  then  his  partner,  at 
from  Egypt  has,  according  to  Rlaproth,  an  expense  of  nine  thousand  pounds,  erect- 
yielded  to  analysis  the  following  substances :  ed  a  handsome  and  extensive  edifice,  with  a 

Carbonate  of  soda 3«.6  ▼i«^  ©^  manufacturing  metallic  toys.    The 

Sulphate  of  soda 20.8  fi"t  productions  cons^ted  of  buttons,  buc- 

Muriate  of  soda 15.0  kles,  watch-chains,  trinkets,  and  such  other 

^ater 31.6  articles  as  were  peculiar  to  Birmingham. 

TTTl  Notehy,  taste,  and  variety  were,  however, 

— 1-  always  ooiiq>taioiia;    and   phittd  wares» 
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known  by  the  naqie  of  Sbefiieldi  plate,  is  bnt  one  spedet,  m.  S.  grandi6ora,  great 
comprkiiig  a  great  variety  of  nsefal  and  flowered  Solandra,  a  native  of  Jamaica, 
ornamental  articles,  became  another  per-        SOLANUM,    in  botany,  fugktdutde^  m 
manent  subject  of  manufacture.    To  open  genus  of  the  Pentandria  Monogynia  class 
channels  for  the  consumption  of  these  com-  and  order.    Nattu*al  order  of  Lurids. «  So>- 
moditici,  all  the  nortbeipi  part  of  Europe  lancte,  Jossieu.    Essential  character:  co^ 
was  explored  by  the  mereantUe  partner,  rolla  wheel-shaped;  anthers  sobcoalescent, 
Mr.  Fothergill.     A  wide   and  extensive  opening  at  top  by  a  double  pore;  berry 
correspondence  was  thus  established,  the  two-celled.     There  are  ninety-three  spe- 
undertaking  became  well  known,  and  the  cies,  of  which  the  following  are  the  most 
manufiicturer,  by  tiecomiug  his  own  mer-  remarkable.    S.  dulcamora,  woody  night* 
chant,  eventually  enjoyct)  a  double  profit,  shade,  a  native  of  Britain  and  of  Africa,  is  a 
Impelled  by  an  ardent  attachment  to  the  slender  climbing  plant,  rising  to  six  or  monr 
arts,  and  by  the  patriotic  ambition  of  form-  feet  in  beiglit.    The  leaves  are  generally 
hig  his  favourite  Soho  into  a  fruitful  semi-  oval,  poiuted,  and  of  a  deep-green  colour; 
nary  of  artists,  the  proprietor  extended  his  the  flowers  hang  in  loose  clusters,  of  a  pur- 
views, and  men  of  taste  and  talents  were  ple  colour,  and  divided  into  five  pointed 
now  sought  tor  and  liberally  patronised,  segments.    It  grows  in  hedges  well  sup- 
A  successful  imitation  of  the  French  or  plied  with  water,  and  flowers  about  the 
moniic  ornaments,  consisting  of  vases,  tri-  end  of  Jane.    On  chewing  the  roots,  we 
pods,  candelabra,  &c.  &c.  extended  the  first  feel  a  bitter,  then  a  sweet  taste;  hence 
celebrity  of  the  work.<r.    Services  of  plate,  the  name.    The  berries  are  said  to  be  poi- 
and  other  works  in  silver,  both  massive  and  sonous,  and   may  easily  be  mistaken  by 
aury,  were  added,  and  an  assay  office  was  children  for  currants.  Tbe  younger  branches 
established   in   Birmiugbam.     Mr.  Watt,  are  directed  for  use,  and  may  be  employed 
the  ingenious  improver  of  the  steam  engine,  either  fresh  or  dried ;  they  sliould  be  gather- 
is  now  in  partnership  uith  Mr.  Boulton,  ed  in  the  autumn.    This  plant  is  generally 
and  they  carry  on  at  Soho  a  roonufiictory  given  in  decoction  or  infusion.    Several  au- 
of  steam-engines,  not  less  beneficial  to  the  tfaors  take  notice,  that  the  dulcamora  par- 
public  than  lucrative  to  themselves^    This  takes  of  the  milder  powers  of  the  night- 
valuable  macliine,  the  nature  and  excellen-  shade,  joined  to  a  resolvent  and  sapona* 
cies  of  which  are  described  in  anotlier  place,  ceons  qiuUity.  S.  nigrum,  garden  nightshade, 
(see  Stsambngine),  Mr.  Boulton  has  ap-  common  in  many  places  in  Britain  about 
plied  to  the  operation  of  coining ;  and  to  dunghills  and  waste  pUces.     It  rises  to 
the  rollhi^  of  iron  from    bars  into  thin  about  two  feet  in  height.    Tlie  stalk  herba- 
sheets ;  to  tbe  purposes  of  button-making,  ceous;  the  leaves  alternate,  inegnUu-ly  oval, 
and  a  number  of  other  mechanical  opera-  indented,  and  clothed  with  soft  hairs.    Tbe 
tions  of  the  highest  utility  to  the  national  flowers  are  white;  the  berries  black  and 
wealth  and  prosperity.  shining.    It  appears  to  possess  the  delete- 
80 IT  FAIT  coMMB  IL  EST  DESIRE*,  U  it  rious  qualities  of  the  other  nightshades  in  a 
done  atiiit  desired^  a  form  used  when  the  very  high  degree,  and  even  the  smell  of  the 
king  gives  the  royid  assent  to  a  private  bill  plant  is  said  to  cause  sleep.    The  berries 
preferred  in  parliament.  are  equally  poisonous  with  the  leaves,  cans'* 
SOL,  or  Sou,  a  French  coin  made  up  of  ing  csirdialgia  and  delirium,  and  violent  dis* 
copper  mixed  with  a  Uttle  sUver.  tortious  of  the  limbs  in  children.    In  an- 
Soi^  the  Sim,  in  astronomy,  astrology,  cient  times  it  was  employed  externally  as  a 
&c.    See  Sun.  discutient  and  anodyne  in  some  cutaneoaa 
Sol,  in  chemistry,  b  gold ;  thus  called  affections,  tumefiictions  of  the  glands,  nl. 
from  an  opinion  that  this  metal  is  in  a  parti-  cers,  and  disorders  of  the  eyes.    A  variety 
cttlar  manner  under  the  influence  of  tbe  of  the  solannm  nigrum,  a  native  of  the  West 
sun.  Indies,  is  called  guma  by  the  negroes.    |t 
Sol,  in  heraldry,  denotes  Or,  tiie  golden    is  so  far  from  liaving  any  deleterions  qoa- 
colour  in  the  arms  of  sovereign  princes.  lity,  that  it  is  daily  served  up  at  table  as 
SOLANDRA,  in  botany,  so  named  in  greens  or  spinach.    It  has  an  agreeable  bit- 
honour  of  Daniel  Charles  Solander,  a  Swede,    ter  taste.    S.  lycopersiciun,  the  love-apple^ 
a  genus  of  the  Pentandria  Monogynia  class  or  tomato,  is  cultivated  in  gardens  in  the 
and    order.     Essential   character:    calyx    warmer  parts  of  Europe,  and  in  aU  tropical 
bursting;  corolla  davate,  funnel  form,  ftry    countries.    The  stalk  is  herbaceous:  the 
large ;l^rryfbiif^€«lled,maoy«iceded,I1iere    leaves  pinnated,  oval,  pointed,^and  deeply 
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divided.    Ttie  flowers  are  on  simple  race-  by  tt«  fiuion  and  application  of  some  nie« 

mi ;  they  are  small  and  yellow.    The  berry  talic  composition  on  the  extremities  of  the 

is  of  the  size  of  a  plum :  they  are  smooth,  metals  to  be  Joined.      , 
shining,  sort ;  and  are  either  of  a  yellow  or        sqle,  in  natural  histoiy.   See  Plburo- 

ireddish  colour.  hectbs. 

S.  tuberosam,  or  common  nptatoe,  is  a        cr^T  T^r>rc^   •  n     ^ 

c  ^x-    ^  «.u'  u  •    A  J    M        SOLECISM,  m  erammar,  a  false  man- 
species  of  tins  genus;  which  is  too  well  ^^.    -.        . .   '       L_     *    Ju  r  i 
^         .           •      i^  -i-.*-^-  »cr  of  speaking  contrary  to  the  nse  of  lan- 
koown  to  require  description.                                        j  .u        •        r                    -.i      • 
'  SOLAR,  something  belonging  to  the  sun ;  f^^e  and  the  mleii  of  grammar,  eitJ.cr  m 
Urns  Uie  solar  system  is  that  system  of  the  ^P^^^  ^^  declension,  coiyagation,  or  syn- 

world  wherein  the   heavenly  bodies   are         '   _  _,__   .       ^     , » .  ,  ,  ^    .» 

made  to  revolve  round  the  sun  as  the  cen-        80LEN,  m  natural  history,  razariskeath 

tre  of  Uicir  motion.    Also  the  solar  year  is  »  g^"»»  jf  the  Vermes  Testacea  class  and 

that  consisting  of  three  hundred  and  sixty-  ^^«'-    A"*'™**  »"  "^'^^^  i  «»?«"  '^'^^^^ 

five  days,  five  hours,  and  forty-nine  mi-  ^^i**"*'  <>P«>  »*  ^^^  «'»^»  5  *'»°g«  ^»^  ■ 

nutes,  in  opposition  to  the  Innar  year,  con-  »"*'">«^«  reflected  tooth,  ofUn  double,  and 

a'lsting  of  three  hundred  and  fifty  four  days.  »°*  "^«'^«*  ">  ^^l  ""P^'^!^  ^»^*-    ^^'""'^ 

SOLDANELLA,  in  botany,  a  genns  of  «?  ^'^^"^  twentyfonr  species  some  wheie- 

the  Penundria  Monogynia  class  and  order.  «^  "'^  «^"^»>^  «^'"  ^^'-^'^^^^^  «>™^  ''^» 
Natural  order  of  Precia.  Lysimachise,  others  vanegatcd  with  brown  and  blue, 
Jossieu.  Essential  character:  corolla  beU-  •<>"1«  ^'^T'  ""^  ^^i-'/^  ^*»»«."  <»^  *  violet- 
shaped,  lacero  multifid ;  capsute  one-celled,  P*^*  ?^'?»';  *\»  '••^  »  »  branUful 
many-toothed  at  the  top.  There  is  only  «nootfi  shell,  from  three  to  six  inches  long, 
one  species,  m.  S.  alpina,  Alpine  solda-  ™  V^™  on««»«»-d  to  three  q^rters  of  an 
Qgll^^  inch  m  diameter.  There  is  also  another  not 

SOLDER,  SoDDER,  or  SoVER,  a  metal-  'n^'^Kant  species,   variegated  with  brown 

lie  or  mineral  composition  used  in  soldering,  ""d  bine,  and  a  little  arcuated.    The  S. 

or  joining  together,  other  metals.    Seethe  w»^nnf »»»  *«  shell  ovate,  membranace- 

next  article.    Solders  are  made  of  gold,  sil-  '»"•»  ^Ijy^  ^|*  a  fiilcate  nb  at  the  hinge  ; 

ver,  copper,  tin,  bfemnth,  and  lead  j  usually  ^^  »'»«"  »  P«M«fc»d»  ^^«t^  ^^  «ke  paper  ; 

observing,  Uiat  in  tlie  composition  there  be  ?"«.  ^*'.,  ^^^^^  *nd  closed,   the  oUier 

some  of  the  metal  that  is  to  be  soldered  «"P"*K  ^^^  ™^  ^^^  ®»  •  ^^^  J  ^^^^  »n 

mixed  with  some  higher  and  finer  meuls.  ^^^  ^^*  resemblmg  an  eari>icker. 
Goldsmiths  usually  make  four   kinds   of        SpLID,  in  plinosophy,'a  body  whose 

solder,  viz,  solder  of  eight,  where  to  seven  parts  are  so  firmly  connected  j^gether,  as 

parts  of  silver  there  is  one  of  brass  or  cop-  not  to  give  way,  or  slip  from  each  other 

per;  solder  of  six,  wliere  only  a  sixth  part  npon  the  smallest  impression  ;  in  which  sense 

it  copper ;  solder  of  four,  and  solder  of  solid  stands  opposed  to  fluid.    Geometri- 

three.    It  is  the  mixture  of  copper  in  the  cians  'define  a  solid  to  be  the  third  species 

solder  that  makes  raised  plate  come  always  of  magnitude,  or  that  which  has  three  di- 

cheaper  than  flat.     Tlie  solder  used  by  mensions,  rtz.  length,  breadth,  and  tliick- 

plumbers  is  made  of  two  ponnds  of  lead  to  ncss  or  depth.    A  solid  may  be  conceived 

one  of  block- tin.    f  ts  goo<tness  is  tried  by  to  be  formed  by  the  revolution,  or  direct 

melting  it  and  pouring  the  bigness  of  a  motion,  of  a  superficies  of  any  figure  what- 

crown-piece  upon  a  table ;  for  if  good,  svei**  ud  is  always  terminated  or  contained 

there  will  arise  little  briglit  shining  stars  under  one  or  more  planes  or  surfaces,  as  a 

therein.    The  solder  for  copper  is  made  snrfltce  is  under  one  or  more  lines. 
Kke  that  of  the  plumbers,  only  vrith  copper        Sofids  are  commonly  divided  into  regular 

and  tin ;  for  very  nice  woAs,  instead  of  tin  and  irregular.    The  reguUr  solids  are  those 

they  sometimes  use  a  quantity  of  silver,  terminated  by  regular  and  equal  planes,  and 

Solder  for  tin  is  made  of  two  thirds  of  tui  are  only  five  in  number,  viz,  the  tetrahe- 

and  one  of  lead;  but  wtiere  the  work  is  dron,  which  consists  of  four  equal  trian- 

any  thing  delicate,  as  in  organ  pipes,  where  gles ;  the  cube,  or  hexahedron,  of  six  equal 

the  juncture  is  scarce  discernible,  it  is  made  squares ;  the  octahedron,  of  fight  equal  tri- 

of  one  part  of  bismuth  and  three  parts  of  angles ;  tJie  dodecahedron,  of  twelve  ;  and 

pewter.  the  icosUiedron,  of  twenty  equal  triangles. 

SOLDERING,  among  mechanics,  the  The  irregular  solids  arc  ahnoAt  infinite,  coni- 

joining  and  fastening  together  two  pieces  of  prehending  all  such  as  do  not  come  under 

Ae  same  meul,  or  of  two  difl'erent  metals,  the  definition  of  regnUur  solids;  as  the  sphere^ 
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cylinder,  cone^  pmllelogram,  prism,  paral-  when  tbe  Son  is  in  one  of  the  solstitial 

lelopiped,  &c.  points;  that  is,  when  he  is  at  his  (greatest 

Solid  numbers,  are  those  whicli  arise  distance  from  the  equator,  thns  called,  be- 

from  the  mnltiplication  of  a  plane  ndmber,  cause  he  then  appears  to  stand  still,  and  ' 

by  any  other  whatsoever  j  as  18  is  a  solid  not  to  change  his  distance  from  the  equator 

number  made  of  6  (which  is  phne)  multi-  for  some  time ;  an  appearance  owing  to  the 

plied  by  3 ;  or  of  9  ronltiplied  by  i,  obliquity  of  our  sphere,  and  which  those 

Solid  yrohlem^  in  matlieniatics,  is  one  Uving  under  the  equator  are  strangers  to. 
which  cannot  be  geometrically  solved  nn-  The  solstices  are  two  in  each  year,  tlie  aesti- 
less  by  the  intersection  of  a  circle  and  a  val,  or  summer  solstice ;  and  the  hyemal,  or 
conic  section ;  or  by  the  intersection  of  two  winter  solstice.  The  summer  solstice  is 
other  conic  sections,  besides  the  circle,  when  the  Sun  seems  to  describe  the  tropic 
As  to  describe  an  ii^osceles  triangle  on  a  of  Cancer,  which  is  on  June  2f ,  when  he 
given  rig)it  line,  whose  angle  at  the  base  makes  the  longest  day;  the  winter  solstice 
shall  he  triple  to  tliat  at  the  vertex.  Tliis  i>  when  the  Sun  enters  the  ftrst  degree,  or 
will  help  to  inscribe  a  regular  heptagon  in  a  >een»  to  descril>e  the  tropic  of  dpricom^ 
given  circle ;  and  may  be  resolved  by  the  which  is  on  December  ft,  when  he  makes 
intersection  of  a  parabola,  and  a  circle,  the  shortest  day.  This  is  to  be  understood 
This  problem  also  helps  to  inscribe  a  nona-  *•  m  our  northern  hemisphere ;  for  in  the 
^on  in  a  circle,  and  may  be  solved  by  the  southern  the  Sun's  entrance  into.  Capricorn 
intersection  of  a  parabola,  and  an  hyper-  makes  the  summer  solstice,  and  that  into 
bola  between  its  asymptotes,  viz,  to  de-  Cancer  the  winter  solstice.  The  two  points 
scribe  an  isosceles  triangle,  whose  angle  at  of  the  ecliptic,  wherein  tlic  Sun's  greatest 
the  base  shall  be  quadruple  of  that  at  the  ascent  above  the  equator,  and  his  descent 
vertex.  And  such  a  problem  as  this  hath  below  it,  are  terminated,  are  called  the  sol- 
four  solution?,  and  no  more ;  because  two  stitial  points;  and  a  circle,  supposed  to  pass 
conic  sections  can  cot  one  another  but  in  throng  tlie  poles  of  the  world  and  tliese 
four  points.  points,  is  called  the  solstitial  colore.    The 

SOLIDAGO,  in  botany,  golden  rod,  a  summer  solstitial  point  is  in  the  beginning 
genus  of  tlie  Syn^nesia  Polygamia  Super-  of  the  first  degree  of  Cancer,  and  is  called 
flua  class  and  order.  Natural  order  of  Com-  the  aestival,  or  summer  point ;  and  the  win- 
positot  Discoiilesr.  Corymbifcnr,  Ju2»sieu.  ter  solstitial  point  is  m  the  beginning  of  the 
Essential  character :  calyx  scales  imbricate,  first  degree  of  Capricorn,  and  is  called  the 
closed ;  corollets  of  the  ray  about  five ;  winter  point.  These  two  points  are  diame- 
seed  down  simple,  receptacle  naked.  There  trically  opposite  to  each  oUier. 
are  thirty  species.  The  golden  rods  are  SOLUM  ptaniarumf  in  botany  and  gar- 
natives  of  North  America,  excepting  two  dening,  the  natural  soil  of  plants,  or  that 
species,  which  are  found  in  Europe^  and  which  is  best  adapted  to  their  growth.  In 
two  others  wliirh  were  discovered  by  Hon-  the  culture,  therefore,  of  plants,  it  is  of 
ston  in  New  Spain,  and  have  not  been  ^  importance  to  have  a  distinct  knowledge  of 
adopted  by  Linnseus  or  any  other  author.  those  kinds  of  soil  which  are  adapted  to  the 

SOLIDITY,  that  property  of  matter,  or  several  genera  and  species, 
body,  by  which  it  excludes  all  other  bodies        SOLUTION,  in  chemistry,  is  the  per-  '• 

from  the  place  which  itself  possesses :  and  feet  union  of  a  solid  substance  with  a  fluid, 

as  it  would  be  absurd  to  suppose  that  t%o  so  as  apparently  to  form  one  homogeneous 

bodies  could  possess  one  and  tlie  same  place  liquid.    The  fluid  is  termed  the  solvent,  or 

at  the  same  time,  ^t  follows,  that  the  softest  menstruum.     A  solution  is  distinguished 

bodies  are  equally  solid  with  the  hardest,  from  a  mixture  by  being  perfectly  clear. 

Among  geometricians  the  solidity  of  a  body  and  fi-om  the  particles  of  the  solid  not  sepa- 

denotes  the  quantity  or  space  contained  in  rating  from  the  mass  when  remainiAg  at 

it,  and  is  called  also  its  solid  content.  rest. 

Solidity,    in  :rrohitecture,   is  applied        SOMMETI,  a  mineral  named  firom  the 

both  to  the    consistence  of  the  ground,  mountnin  Somma,  where  it  was  first  foond. 

whereon  the  foundation  of  a  building  b  It  is  usually  mixed  with  volcanic  prodoo- 

laid ;  and  to  a  massive  in  masonry,  of  ex-  tions.    It  crystallizes  in  prisms,  sometimes 

traordinary  thickness,  without  any  cavity  terminated  by  pyramids.     Colour  white, 

within.  and  somewhat  transparent.    It  cots  glass. 

SOLSTICE,  in  astronoiny,  that  timt  Tbe  specific  gravity  is  3.t7.    ^pfiisible  by 
VOL.VL  O 
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the  blow-pipe  ;  and  according  to  Vauqae- 
lin,  it  is  composed  of 

Alumina 49 

Silica *.  46 

Lime 3' 

Onde  of  iron 1 

"98 
Loss f 

SONXHUS,  in  botany,  iow-ihisiUf  a 
genus  of  the  Syngenesia  Polygamia  £qualis 
qiass  and  order.  Natural  order  of  Compo* 
site  Semifloeciilosae.  Cichbraceae,  Jnssieu. 
Essential  character :  calyx  imbricate,  ven- 
tricose ;  down  hairy ;  receptacle  naked. 
There  are  nineteen  species. 

SONG,  in  poetry,  a  little  composition, 
consisting  of  easy  and  natural  verses,  set  to 
a  tune  in  order  to  be  song. 

Song  of  birdt.    The,  song  of  birds  has 
been  defined  to  be  a  succession  of  three  or 
ibur  different  notes,  which  are  continued 
without  interruption  throligh  the  same  in- 
tervals, 10  a  bar  of  four  crotchets,  adagio,  or 
while  a  pondnluro  swings  four  seconds.    It 
is  observed,  that  notes  in  birds  are  no  more 
innate  ttian  Uinguage  in  man,  and  that  they 
depend  entirely  on  the  master  under,  which 
they  are  bred,  as  far  as  their  organs  will 
enable  them  to  imitate  the  sounds  which 
they  have  frequent  opportunities  of  hearing; 
and  their  adhering  so  steadily,  even  in  a 
wild  state,  to  the  same  song,  is  entirely 
owing  to  the  nestlings  attending  only  to  the 
instruction  of  the  parent-bird,  whilst  they 
disregard  the  notes  of  all  others  that  may 
4>erfaapa  be  singing  round  them.    Birds  in  a 
wild  state  do  not  convpionly  sing  more  than 
six  or  seven  months  out  of  tl^e  twelve ;  but 
birds  that  are  caged  and  have  plenty  of  food 
ting  the  greatest  part  of  the  year ;  and  we 
may  add,  that  the  female  of  no  species  of 
birds  ever  sings.    It  has  been  remarked, 
that  there  is  no  instance  of  any  bird  singing 
whose  size  exceeds  that  of  our  blackbird ; 
and  this  is  supposed  to  arise  from  the  dif- 
ficulty it  would  have  of  concealing  itself, 
did  it  call  the  attention  of  its  enemies,  not 
only  by  its  bu1k|.but  by  tlys  proportionable 
londne^  of  its  notes.    It  has  been  noticed 
by  some  writers,  that  certain  passages  of  the 
song  in  a  few  kinds  of  birds  correspond  with 
the  intervals  of  our  scale,  of  whidi  indeed 
tlie  cuckoo  affords  a    striking  and    well 
known  instance ;  but  much  the  greater  part 
of  such  song  is  not  capable  of  musical  nota- 
tion ;  partly  becaate  the  rapidity  is  often  so 
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great,  and  it  is  also  so  uncertain  when  tliey 
may  stop,  that  ue  cannot  reduce  tlie  pas- 
sages to  the  form  of  any  musical  bar  what- 
soever; partly  also  because  the  pitch  of 
most  birds  b  considerably  higher  than  that 
of  the  shrillest  notes  of  oiu*  highest  instru- 
ments ;  and  principally  because  the  inter- 
vals used  by  birds  are  commonly  so  minute,' 
and  consequently  so  different  from  the 
more  gross  intervals  mto  which  we  divide 
our  octave,  that  we  cannot  judge  of  them. 
Most  people,  who  have  not  attended  to  the 
notes  of  birds,  suppose  that  all  those  of  the 
sai9(»  species  sing  exactly  the  same  notes 
and  passages,  which  is  by  no  means  tnie, 
though  it  must  be  admitted  that  there  is  a 
general  resembhmce.  Thus  the  London 
bird-catchers  prefer  the  song  of  the  Kentish 
goldfinches,  and  Essex  chaffinches;  but 
some  of  the  nightingale-fanciers  prefer  a 
Surry  bird  to  one  of  Middlesex.  The 
nightmgale  has  been  almost  universally 
esteemed  the  most  capital  of  singing  birds  ; 
and  its  superiority  chiefly  consists  in  the  fol- 
lowing particulars :  its  tone  is  much  more 
mellow  than  that  of  any  other  bird,  though 
by  the  exertion  of  its  powers  it  can  be  ex- 
tremely brilliant.  Another  point  of  supe- 
riority is  its  continuance  of  song  without  a 
pause,  which  is  often  extended  to  twenty 
seconds. 

Song,  in  music,  is  applied  in  general  to  a 
smgle  piece  of  music,  whether  contrived  for 
the  "voice  or  an  instrument.  A  song  has 
been  compared  to  an  oration ;  for  as,  in  this 
latter,  there  is  a  subject,  viz.  some  person 
or  thing  the  discourse  is  referred  to,  and 
which  is  always  to  be  kept  in  view  through 
the  whole  ;  so,  in  every  regular  and  melo- 
dious song,  there  is  one  note  which  regulates 
the  rest ;  wherein  tlie  song  begins,  and  at 
last  ends ;  and  which  is,  as  it  were,  the 
principal  matter,  or  musical  subject,  to  be 
regarded  in  the  whole  course  of  the  song ; 
and  this  principal  or  fundamental  note  is 
called  the  key  of  the  song. 

SONNERATIA,  in  botany,  so  named  in 
memory  of  Mons.  Sonnerat,  a  genus  of  the 
Icosandria  Monogynia  chiss  and  order.  Na- 
tural order  of  Hesperides.  MyrU,  Jus- 
sieu.  Essential  character :  calyx  stx-clefl ; 
petals  six,  lanceolate  ;  berry  many-celled, 
with  several  seeds  in  each  cell.  There  is 
but  one  species,  riz.  S.  acida,  a  native  of  the 
Molucca  islands,  ahd  the  bogs  of  New 
Guinea  ;  aL»o  of  Cochin  Cliina,  on  the  banks 
of  rivers. 

SOOT,  a  volatile  matter,  arising  from 
wood,    and    other   fuel,*  along   witli  the 
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unoke ;  or  ntbcr,  it  la  the  amoke  Itieir, 
fixed  lad  galliiTi'd  on  the  uJfs  of  llie 
cbimney. 

SOPHISM,  in  logic,  See.  an  argnnienl 

^  wtiich  carries  much  uf  th»  appearauce  nf 
truth,  and  jet  lead>  into  error.  Tliere  ii 
•ome  need  o(  >  pvlicular  descnplion  of 
these  ftlbcioiii  Hrgtiiueots,  tbat  wr  may 
vilh  more  euc  aod  readinvst  detect  and 
■olie  them.  1.  Hie  first  xirl  of  sopliiioii  ii 
called  "  igiioratio  eleadii ;'  or  a  mutake  of 
(be  qoeatioD.  1.  The  next  wphiim  i>  called 
"  petitio  principii,"  or  ■  iiippoaition  of  what 
ii  not  granted.  3.  Tliat  aorl  of  faUacy 
ubich  b  called  a  circle,  ia  very  near  akin  to 
:   '*  pelitio  prindpii."    4.  The  next  Eort 

>  efsopbiim  ii  called  "noncansaprocaoM," 
«r  the  aui^natioa  of  a  fabc  cauite.  ."i.  TIte 
next  ii  called  "  lallacia  accidentii,"  or  a 
aaphLun,  wherejo  we  proneunce  concemin;; 
the  Dature  and  e»ential  properties  of  any 

'  Kibject,  according  to  lomethint;  which  is 
■leielyaccidentalloil.  6.  The  next  sophion 
borders  upon  t)ie  fonner ;  and  that  is  when 
we  nigne  frain  that  which  is  true,  abso- 
lately,  limply,  and  abslncted  Innn  all  cir- 
ennuianeeii  ;  tliis  is  called,  >u  the  schools,  a 
•ophinn  "  a  dicto  lecunduni  i|nitt  ad  dictum 
Mnpiiciter."  This  sort  of  sophism  lia:  also 
ita  re»er»e ;  as,  when  we  arfpie  from  thai 
which  is  tnie,   simply  and  ahROlutely,  to 

.  prove  tlie  sanie  tiling  true  in  all  paiticnlar 
drcuiustances  whatsoever.  7.  Tlie  sophiim* 
of  compositiDO  and  division  come  next  to 
be  mentioned.  "ITic  sophism  of  composi- 
tion it,  when  we  infer  any  thing  concern- 
ing ideas  in  a  compound  sense,  which  is  only 
true  in  a  divided  sense.  The  sophism  of  di- 
viiioD  is,  when  we  infer  the  lame  thing  con- 
cerning ideas  in  a  divided  sense,  which  is 
only  trne  in  >  companDded  one.  This  sort 
of  sophiun  is  committed  when  the  word  all 
is  triwu  in  a  collective  and  distlibative 
tense,  witboal  a  due  distlnctioii.  It  is  the 
same  fallacy,  when  ilie  universal  word  lU, 
or  »o,  refers  to  species  in  one  proposition, 
and  to  the  individuals  in  another.  8.  Tlie 
latt  son  of  sophisms  arises  from  our  abuse 
•f  the  ambiiEuitT  of  words,  which  is  the 
laigol  and  most  FXteasive  kind  of  fal- 
kc; ;  and,  indeed,  several  of  the  former  lid- 
bCK*  might  be  reduced  to  this  head.  When 
the  words  or  phrases  are  plainly  equivocal, 
Ibey  are  called  aophisms  of  eiinitvcaliun. 
This  topkiun,  as  well  ai  the  fure^uinji,  and 
«ll  of  the  like  mttiire,  ate  solved  by  allowing 
llie  dilicreni  uiax*  of  the  words,  lemm,  or 
phases. 

Dot,  wdcit  such  (rocs  tipiivocatiuni  snd 
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nmbignlties  appear  in  arguments,  there  ia 
lillle  dancer  in  imposing  on  ourselves  or 
others;  the  grca teal  danger,  and  what  we 
are  perpeMially  exposed  to,  In  reasoning, 
is,  where  Ihe  two  senses  or  sifinificalions  ot 
one  lenii  are  neara-kin,  and  not  plainly  dis-  , 
linguislied  ;  and  yet  are  siifficienlly  diA  ' 
ferent  in  ttiiar  sense  to  lead  ui  into  great 
mistakes,  if  we  are  not  watchful.  And, 
indeed,  the  greatest  part  of  controversies, 
in  the  sacred  or  civil  life,  arite  from  the  dif- 
ferent senses  that  are  pnl  upon  words,  and 
the  different  ideas  conveyed  by  tbcm. 

SOPHORA,  in  botany,  a  geniu  of  the 
Decandria  Monogynia  chkuand  order.  Na> 
tural  orderafPapitionaceeorl.eguminO!iiE. 
Eaaeolinl  character :  calyx  five-toothed, 
gibbons  above  ;  corolla  papilionaceous,  with 
the  wings  of  the  i>ame  lengtli  with  the 
standard  ;  legume.    There  are  twenty'tivs 

SORBUS,  in  botany,  manKtuiii-aiA,  a 
genus  of  Ihe  Icosandria  Trigynia  class  and 
order.  Nalnral  order  of  Pomacex.  Rosa- 
i-ea',  Jnssieu.  Eisential  character  :  calyx 
live-clen  ;  petals  five  ;  berry  inferior;  three- 
seeded.    There  are  three  species. 

SOBEX,  tlw  shraa,  in  natural  histoiy,  ■ 
genus  of  Mammalia  of  tbe  order  Fers. 
Generic  character:  in  tlie  upper  jaw  two 
front  teeth  long  and  bifid  ;  m  the  lower 
two  or  four,  lite  intermediate  ones  shorler  -, 
several  toski  on  eacii  side  ;  grinder*  ciispi- 
daleil.  This  genns  of  animal*  is  most 
nearly  allied  to  tint  of  the  mouse.  Ita 
teelh,  Itowerer,  consliinte  an  impurtant 
variation,  and  class  it  rather  willi  the  carni- 
voront  tribes.  There  are  seventeen  speciej, 
ofwluch  the  following  most  deserve  atten- 
tion. S.  aranens,  or  Ihe  fetid  ulirew,  is 
found  throughout  Europe  and  tlu>  nurtli  of 
Asia,  and  inhabits  fields,  gardens,  and  out- 
houses,  aod  measures  about  (wo  inches  and 
a  halFin  length,  eicliuively  of  its  tail.  II  is  i 
diitingnislied  from  a  moitse  diietly  by  ■ 
long  and  sharp  snoui.  It  breeds  in  hole* 
under  hanks,  feeds  on  roots  and  grain,  a* 
well  us  on  every  species  of  putrid  animal 
siibstanre,  and  has  a  very  rank  and  disa> 
giecable  odour,  whence  it  derives  its  dcsig' 

3.  moacbatns,  orlhe  musky  9brew,Bboundi 
in  tbe  north  of  Europe  and  Asia,  and  inha> 
liiU  principally  the  river  Volga,  rarely  ap- 
pearing on  land.  It  Is  about  seven  inchea 
long,  to  tbe  tail,  and  of  a  cinereoui  browo 
colmlr.  Its  snout  is  extremely  pro laai;ed, 
and  apparciilty  cartilaginow.  Ii  feeds  oi 
wnmiK,   water  iifec Is,   and    Iccclwa,    and 


id 
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tometimes  on  vegtubles.  These  animals 
are  often  observed  swimming  on  rivers  and 
lakes  in  large  companies.  On- land  theb 
motions  ;ire  particularly  slow,  lliey  are 
destroyed  in  Russia  to  be  placed  in  drawers 
or  chests,  from  which  they  efiectnally  keep 
moths  at  a  distance.  See  Mammalia,  Plate 
XX.  fig.  3. 

S.  radiatos,  or  the  radiated  shrew,  is  a 

native  of  Canada,  and  is  remarkable  for 

having  on  the  extremity  of  its  snoot  a  circle 

of  sharp  pointed  processes,  somewhat  like 

the  radius  of  a  boot-spur,  for  having  its  tail 

moat  curiously  knotted,  somewhat  resenn. 

bling  what  are  called  Queen's  garters,  and 

'  for  having  its  feet  with  five  toes,  each  co* 

vered  with  scales.    It  burrows  like   the 

mole,  but  is  seen  far  more  frequently  above 

ground.    See  Mammalia,  Phite  XX.  fig.  3. 

S.  caeraleus,  or  the  perfinnfaig  shrew,  is 
found  in  Indim,  and  is  stated  to  leave  an  in- 
tolerable mnsky  scent  on  every  substance 
over  which  it  passes^  and  it  has  been  assert- 
ed by  gentlemen  of  respectability,  that  a 


conclusion  of  the  last  syllogism  is  imiversally 
found  to  be  the  same  with  the  conclusion  of 
the  sorites. 

SOUND  or,  Hearing,  sense  tf,    Tiie 
sense  of  sight  is  effected  by  rays  of  light, 
proceed hig  from  the  different  objects  to  the 
retina.    The  sense  of  feeling  is  effected  by 
the  contact  of  its  various  objects  witli  the 
body,  -or  by  the  vigorous  or  unsound  state 
of  the  pans  of  the  binly.  The  sense  of  taste 
is  affected  by  certain  particles  of  substances 
which  are  dissolved  by  the  saliva,  and  thus 
brought  into  contact  with  the  organs  of 
taste.    The  sense  of  smell  is  affected  by 
particle!  which  various  substances  are  con- 
tinually sending  into  the  air,  and  which  im- 
press the  raembrime  which  lines  the  cavity 
and  bones  of  the  nose.    The  sense  of  hear- 
ing is  affected  by  the  pulsations  or  vibra- 
tions of  the  air,  which  are  caused  by  its 
own  expansion,   or  by  the  vibrations  of 
sounding  bodies.    These  sensations,  or  vi- 
brations in  the  air,  are  called  sounds,  as  are 
also  the  sensations  which  they  produce.  The 
corked  bottle  of  wine  has  been  so  com-    organ  of  hearing  is  much  more  coropticated, 
plttely  penetrated  by  this  effluvium,   as     and  mucli  less  understood,  than  that  of 
totally  to  spoil    the   liquor.     The   great    sight    We  shall  here  giv^  a  very  general  ac- 
strength  and  snbtlety  of  the  perfume.are,     count  of  it ,  and  refer  those  who  wish  for 
at  all  events,  unqnestionablew    This  animal    further  information  to  the  *  article  An  ato- 
preiiers  rice  to  almost  all  other  food,  living  '  mt.    The  external  ear  collects  and  modi- 
fies sounds ;  and  by  a  long  channel  commu- 
nicates them  to  the  internal  ear :  this  con- 
sists, in  the  first  place,  of  what  is  called  the 
drum  of  the  ear,*  which  is  a  small  cavity, 
common  shrew,  and  is  noticed  here  for  '  closed  towards  the  opening  of  the  ear  by  a 
being,  probably  the  very  smallest  of  Euro-     delicate  membrane.    In  the  drum  are  three 
pean  quadrupeds,  being  about  half  a  dram     or  four  very  small  bones,  ^mished  witl^ 
only  in  weight.    See  Mammalia,  Plate  XX.     muscles,  and  joints.    From  the  dnun  are 
fig.  1.  several  openings,  one  of  which  is  to  the 

SORITES,  in  logic,  a  species  of  reason-  month ;  the  others  communicate  into  the  dif- 
ing,  in  which  a  great  nnmber  of  propo-  ferent  recesses  of  the  ear.  One  of  the&e  leads 
sitions  are  so  linked  together,  that  the  predi-  into  the  bbyrintli,  which  consists  fint,  of  a 
cate  of  the  one  becomes  continually  the  sub-  small  irregular  cavity,  next  of  three  send- 
ject  of  the  next  following,  till  at  last  a  con-  circular  canals,  and  Uistly  of  a  winding  spi- 
elusion  is  finrmed  by  brmging  together  the  ral  canal,  not  unlike  some  sea  shells.  All 
subject  of  the  first  proposition  and  the  pre-  these  parts  of  the  cavity  are  lined  with  a 
dicateof  the  last ;  such  is  the  following  ar-  very  delicate  membrane,  and  filled  with 
gument,  **"  Ood  is  omnipotent.;  an  omnipo*  a  watery  fluid,  which  conveys  to  the  poi^ 
tent  being  can  do  every  thing  possible  ;  a  tions  of  the  nerve  in  contact  with  it,  the 
being  that  can  do  every  thing  possible,  ean  vibrations  received  from  the  membrane 
do  whatever  involves  not  a  contradiction ;  which  separates  the  labyrinth  from  the 
yMrefore,  God  can  do  whatever  involves  drum  of  the  ear.  The  vibrations  of  the  air 
not  a  contradiction.'*  This  combination  of  act  upon  tlie  dnim,  and  thus  set  b>  motion 
propositions  may  be  continued  to  any  length  tlie  seiies  of  small  bones  in  the  cavity  of 
we  pleatte,  without  in  the  least  weakening  the  drum  ;  these  communicate  the  vibra- 
thegroonii  upon  which  die  conclusion  rests;  tions  to  the  membrane  which  separates  the 
and  the  reason  is,  because  the  sorites  may  drum  from  the  labyrinth,  and  this  (as  be- 
be  resolved  into  as  numy  simple  syllogisms  fore  mentioned)  produces  vibrations  in  the 
as  there  are  middle  terms  In  it ;  and'  the    wateiy  fluid,  in  the  several  parts  of  the 


chiefly  in  the  rice  fields,  but  occasionally 
ent^ing  booses. 

S.  exilis,  or  the  pygmy  shrew,  abounds  m 
Siberia,  is  shaped  and  coloured  like  the 


SOUND. 


Imbyiinth,  and  conveys  to  the  nerTous 
braochet,  wliich  line  the  hibyrinth,  the 
▼ibntionfl  originally  produced  on  the  dnim. 
The  mechanism  is  compUcatedy  but  what 
we  iindeTf tand  matt  increase  oar  reveren- 
tial admiration  of  the  skill  vrhich  produced 
it 

There  are  colours  which  of  themselves, 
without  associated  ideas,  are  agreeable  to 
the  sight;  so  it  is  reasonable  to  believe, 
that  there  are  sounds  which  of  tliemselves, 
witliout  associated  ideas,  are  agreeable  to 
the  ear.  This  iA  authorised  also  by  direct 
experience.  All  moderate  and  tolerably 
oniform  soimds  please  young  children  ;  and 
during  the  whole  of  life,  various  combined 
and  simple  sounds  give  pleasure  to  the  mind, 
without  any  reference  to  the  associated 
ideas.  Hence  it  appears  that  the  pleasures 
of  hearing  aid  considerably  in  the  forma- 
tion, or  at  least  in  the  increase,  of  the  men- 
tal pleasures:  indeed,  in  connection  vrith 
those  of  sight,  they  constitute  nearly  the 
whole  of  the  pleasures  of  sublimity  and 
beaaty. 

It  is  a  well  known  fact,  that  the  ideas 
left  by  the  sensations  of  sight  are  the  most 
vivid  and  diitinct  of  any :  next  to  these  are 
those  produced  by  the  sensation  of  bearing. 
Few  can  form  a  distinct,  certainly  not  a 
vivid,  conception  of  the  fcelof  any  substance 
wliich  has  presented  sensations  through 
the  medium  of  the  tonch,  and  not  many 
more  can  of  a  taste,  or  of  a  smell,  though 
thinking  of  particular  taste  produces  a  con- 
sidenible  effusion  of  the  saUva.  Of  ob- 
jects of  the  sight  we  are  able  to  form  con« 
ceptions,  which  often  approach  in  vividness 
and  distinctness  to  the  original  sensations, 
and  which  sometimes  overpower  those  ac- 
tually present  in  the  mind,  so  as  in  many 
cases  to  lead  to  the  beUef  of  a  real  object, 
and  consequently  to  lead  to  the  belief  of 
apparitions.  Ice.  Few,  we  believe,  p<ysses8 
the  power  of  forming  conceptions  of  sounds 
nearly  equal  in  vividoe«  and  distinctness 
with  the  original  sensation ;  but  they  are 
frequently  perceptible.  After  we  have 
beard  music,  or  conversed  much  witli  a  per- 
ioo,  trains  of  audible  ideas  frequently  pass  in 
the  mind.  So,  when  we  are  thinking  or  read- 
ing slowly  and  carefolly,  we  can  generally 
trace  the  relicts  of  the  audible  impressions  oif 
tke'vrords  suggested  by  the  thoughts,  ar  the 
sight  of  the  letters ;  that  Is,  we  have  &int 
conceptions  of  the  sounds  of  these  words. 

The  necessity  of  hearing  to  man,  oonsi- 
dertd  as  a  social  being,  is  obvioos,  its  im- 
portaoca  to  hiaii  coiiaid«td  at  a  bting 


whose  pleasures  and  pafais  are  by  degrees 
to  be  purely  mental,  is  not  inferior.  The 
means  of  knowledge  are  greatly  diminished 
by  the  loss  of  sight ;  but  the  loss  of  sight 
only  impedes  the  progress  of  the  mmd  from 
sensation  to  thought  and  feeling.  Those 
who  have  never  heard  have  much  greater" 
disadvantages  to  undergo.  Their  deficien- 
cies can  never  be  fully  supplied.  Words, 
as  Hartley  suggests,  are  hif^y  important^ 
and  even  u^cevsary,  to  the  fidl  improve- 
ment of  intellect,  and  the  enlargement  of 
|he  affections ;  and  therefore  the  ear  is  of 
much  more  importance  to  us,  as  spiritual  . 
beings,  than  the  eye. 

To  illustrate  tlie  cause  of  soqnd,  it  is  to 
be  observed,  1st,  That  a  motion  is  neces- 
saiy  in  the  sonorous  body  for  the  pipduc- 
tion  of  sound.  Sdly,  That  this  motion 
exists  first  in  the  small  and  insensible  parts 
of  the  sonorous  bodies,  and.  is  excited  in 
them  by  tiieir  mutual  colhsion  against  each 
other,  which  produces  the  tremulous  motion 
so  observable  in  bodies  that  have  a  clear 
sound,  as  bells,  musical  chords,  &c.  ddly. 
That  this  motion  is  communieated  to,  or 
produces  a  hke  motion  in  the  air,  or  such 
parts  of  it  as  are  fit  to  receive  and  propa- 
gate it.  Lastly,  lliat  this  motion  must  be 
communicated  to  those  parts  that  are  the 
proper  and  immediate  instruments  of  hear- 
ing. Now  that  motion  of  a  sonorous  body, 
which  is  the  immediate  cause  of  sound, 
may  be  owing  to  two  different  causes ;  ei- 
ther the  percussion  between  it  and  other 
hard  bodies,  as  in  drums,  bells,  cliords.  Sec, 
or  the  beating  and  dashmg  of  tlie  sonorous  « 
body  and  the  air  immediately  against  each 
other,  as  in  flutes,  trumpets,  &c.  But  in 
both  these  cases,  the  motion,  which  is  the 
eonsequencc  of  the  mutual  action,  as  well 
as  the  immediate  cause  of  the  sonorous  mo- 
tion which  the  air  conveys  to  the  ear,  is  sup- 
posed to  be  an  invisible,  tremulous  or  undu- 
lating motion^  in  the  small  and  insendble 
parts  of  the  body. 

The  sonorous  body  having  made  its  im- 
pression on  the  contiguous  air,  that  impres- 
sion is  propagated  from  one  particle  to  an- 
other, according  to  the  laws  of  pneumatics. 
A  few  particles,  for  instance,  driven  from 
the  sur^ce  of  the  body,  pusli  or  press  their 
adjacent  particles  into  a  less  spare ;  and 
the  medium,  as  it  i%,  thus  rarefied  in  one 
place,  becomes  condensed  in  the  other;  bat 
the  air  thus  compressed  in  the  second  piace, 
is,  by  its  elasticity,  returned  back  a^aiPi 
both  to  its  former  pbica  and  its  former 
ftata;  apd  tha  air  cwtjgMiii  to  that  is 


SOUND. 
conpreiKd;  and  lli«  like  olilaiiu  ulirn  the  Uncc.  Wben  the  air  is  eoniten^ed.  III* 
■■rlnncoinprc«ei),eip;indiiighulf,  aurw  (oiind  i«  luader  in  proportion  to  tlie  con- 
eonipreh'iuii  a  gcniTiiied.  TIwiTforp.  rioni  dcin:ilion,  or  qunnlity  «f  air  erowded  in; 
each  stiitiilioii  nf  tlie  air  there  arito  a  mo-  of  wbich  (liere  arc  maii;  inslancesin  Huiika- 
lion  in  it,  analo^aui  Id  the  maiian  of  >  bce'a  uperimcnti,  in  l>r,  PrietUey'a,  and 
nave  on  the  tnrfacu  ol^  tlie  water;  wbich  in  olhen,  Btiidct,  wnndin^  bodiei  conitnn- 
called  a  wave  or  nadulation  of  air.  In  nicate  Iremors  to  distant  bodits;  for  en- 
each  wave,  the  parlirlea  go  and  return  back  ample,  the  vibratini;  molion  of  a  itiiuical 
apin  Uirou^h  very  aliort  equal  npacea :  the  atrins  puis  othera  in  niotton,  wUoie  teniion 
molton  of  each  particle  bein;  anilogaiD  to  and  quantity  of  raalter  diipoac  their  Tilira- 
tbe  motion  o(  a  vibrating  pendiilnoi  while  lions  to  keep  time  with  tlie  pulses  of  air, 
it  perfonn*  two  oaeillaliDna i  and  racist  of  propagated  from  the  airing  that  wasslrurk. 
Uw  lawt  of  the  pcndulnm,  with  very  little  Galileo  explainj  tliis  phenomenon  by  ob- 
tUlervtinn,  being  applicable  to  the  former.  terving,  ttiat  a  heavy  pendnluni  may  be  put 

Sounda  ate  aa  Tnrioiu  ju  arc  llie  meana  in  motion  by  Uie  Ivait  breath  of  tbe  moiitb, 

that  concur  in  producing  tlien.    The  cliief  provided  the  hiaiti  be  olteh  repealpd,  and 

varieties  reaul I  from  the  ligore,  coitatiliitioo,  keep  time  exactly  with  the  vibrationguf  the 

quantiiy,  Kc.  of  the  sonoiona   bo<)y-,ihe  pendalnm;  and  also  by  tlie  like  art  in  rata- 

maimer  of  p«rciisaiun,  witli  the  velocity  he.  lag  a  bu^e  bell. 

ot  thccoDHtqiicnl  vibrmtioni;  Uie  slate  and  it  is  mit  air  alone  that  is  capable  of  Uie 

eonatltatian  of  the  medium;  the  dispoai-  impressiuns of  sonad,  but  water  alao^  asn 

tion.  disluice,  ice,  of  the  an^ :  the  ob-  msaifeal  by  atrikinf;  a  bell  under  watar,  the 

ataci™  between  the  organ  and  llie  aonorous  sound   of  wliidi   may  plainly   ennnKh   be 

abject  and  the  adjacent  bodiei.    The  most  lieard,  only  not  so  loud,  and  also  a  fuiirrh 

notable  dislinelion  of  tounds,  arising  from  deeper,  according  to  good  judjjies  in  musical 

thevatiouadegreesandcombinalionsofthe  noi^s,    Aud  Mersenne  wya,  a  sound  made 

conditions  above  mentioned,  are  into  lond  under  water  is  of  Ihf  samp  tone  or  note,  at 

and  low  (or  strong  atid  weak) ;  into  grave  if  made  in  air,  and  heard  under  the  water. 

anit  acute  (or  sharp  and  flat,  or  higli  and  llie  velocity  of  aound,  or  the  space  through 

low);  and  into  long  and  sliuit.    I'hc  laa-  which  it  is  propagated  in  a  given  time,  has 

iiagenienl  of  wliioh  is  the  office  of  murir.  been  very  ditfetently  estimated  by  aiitltors 

Euler  is  of  opinion,  that  no  sound  making  who  hate  written  concerning  this  snhjecl. 
fewer  vibrations  tlian  .TO  in  a  aecond,  or  Roberval  state"  it  at  the  rate  of  Mn  teet  in 
more  than  75S0,  is  dislinguishable  by  the  a  second;  Gassendoi  at  H7d;  Mersenne 
Miraan  ear.  According  to  this  dotlrine,  at  1474;  Dobamel,  m  the  Hiilory  of  the 
tite  limit  of  ont  hearing,  oa  to  acute  and  Academy  of  Sciences  at  Pari*,  at  133H; 
grave,  ■■  an  iaterval  of  eight  oclavea.  Tlie  Newlon  at  968;  Deriiam,  in  whose  mea. 
velocity  of  sound  is  the  same  witli  that  of  sute  PUnuleed  and  Hallcy  acqnieaee,  at 
the  aerial  waves,  and  does  not  vary  mncli,  114!.  'Hie  rrason  of  thit  variety  is  as- 
whellier  it  go  witli  the  wind  or  against  it.  ciibed  by  Deibam,  partly  to  some  of  those 
By  the  wind  indeed  a  certain  quantity  of  gentlemen  oaing  stringa  and  plummy  in- 
air  is  carried  from  one  place  id  another;  stead  of  regular  pendulums;  and  partly  to 
and  the  sound  is  acceletated  wliile  ita  waves  the  too  small  disuiicc  between  the  sono- 
move  through  that  pan  of  tlie  air,  if  their  rous  body  and  the  plare  of  observation ; 
tUiection  be  tlw  same  as  tint  of  the  wind,  aud  partly  to  no  regard  being  bad  to  the 
But  as  sound  moves  vastly  swifter  than  the  winds.  )lut  liy  the  accannt  since  pabliih- 
wind,  the  arcelention  it  will  hereby  re-  ed  by  M.  CaasiDi  dclliury,  io  tlie  Memoin 
ceive  is  but  inconsiderable;  and  tlie  chief'  of  the  Koyal  Academy  of  Sciences  at 
cfiKt  we  can  perceiva  from  the  wind  is,  Paris,  1758,  where  cannon  were  fired  at 
that  it  increases  and  dimiuislies  tlie  space  various  aa  well  as  great  distance.!,  under 
of  llie  waves,  to  that  by  help  of  il  the  many  varieties  of  weather,  wind,  and  oilier 
sound  may  he  heard  to  a  greater  distance  circnmstaneei,  and  where  tlic  measiirea  of 
than  otherwise  it  would.  tlie  diltirrent  places  had  been  settled  with 

lliat   the  air  is  tbe  osual  medium  of  Ibc  utmost  exacto«s,  it   was  fuund  that 

sound,  appears  from  various  eiperinients  in  sound  won  propagated,  oa  a  medium,  at  the 

rarefied  and  condensed  air.    In  an  unci-  rate  of  10S8  Frenrh  feet  in  ■  lecond  of 

hansted  receiver,  a  small  bell  may  be  heard  lime.    But  the  French  foot  is  in  proportiua 

to  some  distance;  bitt  when  eobaiisted,  it  to  the  Enghsh  as  15  Io  tC:  and  conte- 

can  acarcc  be  beard  U  tbe  smallut  dts-  qucutl;  1(US  Freuchlcetueequl  to  tiur 
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Eagliih  feet.  Therefore  the  diSercnce  of 
tlw  iDcautrr*  of  Dvchun  and  Cutini  is  3b 
Eaelish  fnt,  or  SS  Frenrh  (tel,  in  a  Mcond. 
Tlie  mcdiiim  vclocily  of  Miond  tliererare  a 
neulj  ai  Hie  rale  of  •  mile,  oi'  5itiO  feet, 
in  -ij  iKondi,  or  a  ieagoe  in  l-l  ■econds,  or 
13  miles  in  a  minute.  Bitl  >ea  mileii  are  Id 
latid  miles  nearl;  ai  7  to  G ;  uld  tlicrefbre 
lound  movei  over  a  aea  mile  in  5|  secoodi 
nearly,  or  a  iri  leagne  in  16  lecundi.  Fur- 
tlier,  it  is  a  eonimun  observation,  iLat  per- 
mm  in  good  lieallh  Late  ahoDt  Ti  piilaa- 
tioiD,  or  lieais  of  the  artery  at  tlie  wrtai,  in 
a  minute;  conKqiienlly  in  75  pukalion*, 
■ouDd  6iei  about  is  laud  miles,  »r  ii)  aea 
ntilei,  which  is  abont  1  land  mile  in  G 
pulses,  or  one  tea  mile  in  7  pnben,  or  a 
league  in  fo  piiUei.  And  hence  the  dis- 
tance Dfotijecta  may  be  found,  by  knowing 
the  time  employed  by  sound  in  moiins 
from  those  objects  lo  an  "obdervcr.  For 
eumple :  On  seeing  the  flarii  of  ■  pin  at 
•ea,  if  54  beats  of  the  pul«e  at  the  wrist 
were  cannled  before  the  report  was  heard  i 
the  dutance  of  the  |nn  will  eauily  be  fonnd 
by  dividbg  54  by  to,  widch  Kites  t.7 
leagii<-s,  or  about  8  miles.  See  Acoi;stics. 
SotjNDi  in  geo^phy,  denotes  in  general 
.  any  ilreighl,  or  inlet,  of  the  lea,  between 
two  head  lands.  Howerer,  the  name  xiund 
is  p»en,  by  way  of  eminence,  to  the  itrei^t 
between  Sweden  und  Denmark,  JoiniDg  the 
German  Ocean  lo  the  Baltic,  being  about 


SoL'ND  board,  in  an  or^n,  is  a  reser^ 
voir  into  which  the  wind,  drawn  in  by  the 
bellows,  itf  onductcd  by  >  port-ienl,  and 
hence  diatribiilcd  into  tlic  pipes  placed 
eier  bole*  id  its  iipt>er  pari :  this  wind  en- 
trn  them  by  nlveia,  which  open  by  pm»- 
ing  upon  tlie  stops  or  keys  ;  aflcr  diawing 
the  Tegislers,  which  prevent  ibe  air  from 
entetine  any  of  the  pipes,  except  those  il  is 

SOUNn[NO,  the  operation  of  trying; 
the  depth  of  the  water,  and  the  qnalil;  of 
■lie  ground,  by  means  of  ■  ptnntmel  sunk 
from  »  ship  to  tlie  bottom.  For  suDnding 
there  are  two  pinmmets  used,  one  of  whioli 
is  colled  the  hand  lead,  weigliing  about  eight 
oriune  pottiMis;  and  the  other,  the  deep- 
tea  lead,  weighinx  from  twenty  Ave  to  tliir- 
ty.  pounds,  and  both  are  nbaped  like  the 
tVwlrum  of  a  rone  or  pyramid.  The  for- 
(DFT  IS  u<^  in  shallow  walcm,  and  the  lat- 
ter St  a  great  distance  from  Ibe  shore,  par- 
licnJirly  on  approachini;  the  land  afti^r  a 
sea  voyage.  Accordingly,  the  lines  em- 
ptoyfd  lot  this  purpose  are  called  the  deep- 
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■ea-lead,«iid  the  band-lead  line.  The  hand* 
lead  line,  wliich  is  generally  twenty  ftlboiiia 
in  length,  is  marked  at  evtry  two  or  three 
fdlhonu,  so  tlial  the  depth  of  water  may  be 
ascertained  eitlier  in  the  day  or  niglil.  At 
the  depth  of  two  and  three  lathoniii,  there 
art  marks  of  black  leather ;  Bt  five  fatlioms, 
there  a  a  white  rag ;  at  seven,  a  red  rag  ; 
at  ten,  black  leather:  at  ihirlcen,  black 
leather ;  at  fi(\ccn,  a  while  rag ;  »ii(I  al  se- 

.Sonoding  with  the  hand-lead,  which  ii 
caLcd  heaving  the  lead  by  teBrarn,  is  gene- 
rally performed  by  a  man  who  stands  in  the 
main-ctiaias  to  windward.  Having  the  line 
all  ready  to  run  ont  mthoiil  intemtpiion,  he 
holds  il  nearly  at  the  distance  of  a  falbom 
from  the  plummet,  and  having;  swung  the 
latter  backwards  and  fot  wards  three  or  four 
times,  in  order  to  acquire  the  greater  veliv 
city,  he  swIiigK  it  round  liis  bead,  and  thence 
at  f4r  forward  la  is  neceuary ;  so  that,  by 
the  lead's  sinking  while  the  ship  advances, 
the  line  may  be  almost  perpendicular  when 
it  reaches  the  bottom.  The  person  sonnd- 
ing  then  proclaims  the  depth  of  the  water 
in  a  kind  of  song,  resembling  the  cries  of 
London  hawkers.  Thus,  if  the  mark  of 
five  lathoms  Is  close  to  the  surface  of  the 
water,  he  calls,  "  By  tlie  iiiark  five,"  and 
ta  there  is  no  mark  at  four,  six,  eight,  &e. 
he  estimates  Ause  numliets,  and  calls,  "  By 
the  dip  four.''  If  he  judges  it  to  ben  quar- 
ter or  an  half  more  than  any  particnhr 
number,  he  calls,  "Aiidaquarterfive — and* 
half  four,"  die.  If  he  conceives  tbe  depth 
to  be  tliree  qnarters  more  iban  a  pariiciilsir 
number,  he  calls  it  a  quarter  less  than  Hie 
next :  thus,  at  four  liilhnnis  and  three  qnar- 
ters,  he  calb,  "  A  quarter  less  five,"  Sec. 
'ilie  decp-iea-lead  is  marked  witli  two 
knots  at  twenty  fatliomn,  three  at  forty,  four 
■t  fidy,  and  so  on  to  the  end.  It  is  aUo 
marked  witli  a  single  knot  in  the  middle 
of  each  interval,  as  al  twenly-five,  ihirly- 
five,  fi>rTy-five  falhonu,  /tr.  I'o  use  this 
lead  more  rifiviually  at  lea,  or  in  deep  wa- 
ter on  the  sea  cooal,  il  is  usual  previously 
lo  briog-Io  the  ship,  in  order  lo  retard  her 
couiw  ;  Ihe  lead  is  then  thrown  as  far  ai 
possible  from  the  ship,  on  tbe  hne  of  ber 
drit),  w  that  as  it  sinks,  Ibe  sliip  drives 
more  perpendicularly  over  It.  The  pilot, 
feeling  Ihe  lead  strike  the  bottom  readily, 
discovtrs  llie  d.plli  of  the  w*Ior  by  the 
luark  on  the  line  nearest  its  sur&ce. 

80L'i>,  a  strong  decoction  of  Acsh  or 
other  snbsliocts.  Portable  or  dry  soup  a 
*  kind  of  cake  formed  by  boiling  the  giU- 
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tiooos  parts  of  animal  subimces  till  the  sight  and  touch.    The  modes  wliereof  are 
watery  parts  are  evaporated.    This  species  distance,  capacity,  extension,  duration,  &c. 
of  soap  is  rbie%  used  at  sea,  and  has  been  Space,  coiiudered  barely  in  length  between 
found  of  great  advantage.    The  following  two  bodies,  is  the  same  idea  which  we  have 
receipt  will  show  how  it  is  prepared :  Of  of  distance.    If  it  be  considered  in  length, 
cahres  feet  take  four,  leg  of  beef  twelve  breadth,  and  thickness,  it  is  properly  called 
pounds,  knuckle  of  v^  three  pounds,  and  capacity;    when  considered  between  the 
leg  of  mutton  ten  pounds. '  These  are  to  extremities  of  matter  which  fills  the  capa- 
be  boiled  in  a  sufficient  quantity  of  water,  city  of  space,  with  something  solid,  tangi- 
and  the  scum  taken  off  as  usual ;  after  ble,  and  moveable,  it  is  then  called  exten* 
which  the  soup  is  to  be  separated  from  the  sion,  so  that  extension  is  an  idea  belonging 
neat  by  straining  and  pressure.    The  meat  to  a  body,  but  space,  it  is  plain,  may  be 
is  then  to  be  boiled  a  second  time  in  other  conceived  without  ir.    Each  different  dts« 
water;  and  the  two  decoctions,  being  added  tance  is  a  different  modification  of  space, 
together,  must  be  left  to  cool,  in  order  that  and  each  idea  of  any  different  space  is  a 
the  fat  may  be  exactly  separated.    The  simple  mode  of  this  idea :  such  are  an  inch, 
soap  must  then,  be  clarified  with  five  or  six  foot,  yard,  &c,  which  are  the  ideas  of  cer* 
whites  of  eggs,  and  a  sufficient  quantity  of  tain  stated  langths,  whioli  men  settle  in 
common  salt  added.    The  liquor  is  then  their  minds  for  the  use,  and  by  the  custom 
.  strained  tlirough  flannel,  and  evaporated  of  measuring.    When  these  ideas  are  made 
on  the  water-bath  to  the  consistence  of  a  fiimiliar  to  men's  thoughts,  they  can  repeat 
yery  thick  paste  -,  after  which  it  is  spread  them  as  often  as  they  will,  without  joining 
rather  thin  upon  a  smooth  stone,  thai  cut  to  them  the  idea  of  body,  and  frame  to 
into  cakes,  and  lastly  dried  in  a  stove  till  it  themselves  the  ideas  of  feet,  yards,  oi^  fii- 
becomes  brittle:  these  cakes  %re  kept  in  thoms,  beyond  the  utmost  bounds  of  all 
well-closed  bottles.   The  same  process  may  bodies,  and  by  adding  these  still  one  to  an- 
be  used  to  make  a  portable,  soup  of  the  other,  enlarge  tlieir  idea  of  space  as  mncli 
flesh  of  poultry ;  and  aromatic  herbs  may  as  they  please.    From  this  power  of  re- 
be  n^ed  as  a  seasoning,  if  thought  proper,  peating  any  idea  of  distance  without  ever 
Tbese  tablet^  or  cakes,  may  be  kept  four  or  coming  to  an  end,  we  come  by  the  idea  of 
£we  years :  when  inteoded  to  be  used,  tho  immensity.    Anotlier  modification  of  space 
qoaptity  of  half  an  ounce  is  put  into   a  is  taken  from  the  relation  of  the  termina- 
liuge  glas^of  boiling  water,  wiiich  is  to  bo  tion  of  the  parts  of  extension,  or  circnm« 
covered,  and  set  upon  hot  ashes  for  a  quar*  scribed  space,  amongst  themselves;   and 
ter  of  an  hour,  or  until  the  whole  is  entirely  tliis  is  what  we  call  figure.    Tliis  the  touch 
dissolved.    It  forms  an  excellent  s«>np,  aAi  discovers  in  sensible  bodies,  whose  extremi- 
icquires  no  addition  but  a  small  quantity  of  tics  come  within  our  reach ;  and  the  eye 
salt  takes,  both  from  bodies  and  colours,  whose 

SOUTHING  qf  the  Moony  the  time  at  boimdaries  are  within  its  view;  where  ob* 

which  the  Moon  passes  the  meridian  of  any  serving  how  tlte  extremities  terminate,  ei« 

particular  place.  tber  in  straight  fines,  \ihich  meet  at  dis- 

SOW,  in  zoology,  the  female  of  the  hog-  ceniible  angles ;  or  in  crooked  ones,  where* 

kind.    See  Sus.  in  no  angles  can  be  perceived ;  by  consi- 

Sow,  in  the  iron-works,  the  name  of  the  dering  these  as  they  relate  to  one  another 

block  or  lump  of  metal  they  work  at  once  in  all  parts  of  the  extremities  of  any  body 

in  tlie  iron  furnace.  ^Thesise  of  these  sovrs  or  space,  it  has  tliat  idea  we  call  figure, 

of  Iron  is  very  different,  even  firom  the  Mme  which  affords  to  the  mind  infinite  varietj^. 

workmen,  and  the  same  furnace.    Tliese  Another  mode  bclonpng  to  this  head  is, 

flimaces  having  sand  stones  for  their  hearths  that  of  phice.    Ttiere  is  another  mode  of 

and  sides  up  to  the  height  of  a  j^rd,  and  space,  the  idea  of  which  we  get  from  the 

the  rest  being  made  of  brick,  the  hearth  fleeting  and  perpetually  perishing  parts  of 

by  Ihe  force  ol  the  ifire  is  continually  grow-  succession,  which  we  call  duration.    Space 

ing  wider,  so  that  if  it  at  first  contains  as  is  usually  divided  into  absolute  and  rela- 

Buch  mttal  as  will  make  a  sow  of  six  or  tive.    Absolute  space  is  that  considered  in 

leven  hundred  weight,  it  will  at  but  con*  its  own  nature,  without  regard  to  any  thing 

tain  as  much  as  will  nMke  a  sow  of  two  external,  'which  always  remains  the  same, 

thonaand  weight.  and  is  infinite  and  immoveable.    Relative 

SPAC^  is  defined  by  Mr.  Locke,  to  be  spoc^,  is  that  moveable  dimension,  or  mea- 

a  umfit  ii^  whi^  we  attain  both  by  our  sore  of  the  fomer,  which  ajur  senses  define 
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by  its  positions  to  bodies  within  it,  and  tliis 
is  the  volgar  use  for  ii^oveable  space. 
Relative  space,  in  magnitude  and  tigure,  is 
always  the  same  with  absolute ;  biU  it  is 
not  necessary  it  should  be  so  nirmenraUy  ; 
as  if  you  suppose  a  ship  to  be,  indeed,  in 
absolute  rest,  then  the  places  of  all  things 
within  her  will  be  the  same,  absolutely  and 
relatively,  and  nothing  viill  change  its 
place :  but  suppose  the  siiip  under  sail,  or  in 
■lotion,  and  she  will  continually  pass  through 
new  parts  of  absolute  space  ;  but  all  thinfi^s 
on  board,  considered  relati\e1y  in  respect 
to  the  ship,  maybe,  notwitltstanding,  in  the 
same  places,  or  have  the  same  situation  and 
position  in  regard  to  one  another.  ^ 

Space,  in  geometry,  denotes  tlie  area  of 
any  6gure,  or  that  which  fills  the  inter- 
val or  distance  between  tlie  lines  tliat  ter- 
minate it. 

Spacb,  uk  mechanics,  the  line  a  ihoveabU 
body,  considered  as  a  point,  is  conceived  to 
describe  by  its  motion. 

SPADIX,  in  botany,  a  term  formerly  ap- 
plied to  the  receptacle  of  the  pahns :  it  is 
now  used  to  express  every  flower  stalk  that 
is  protruded  out  of  a  spatba  or  sheath. 

SPAN,  a  measure  taken  from  the  space 
between  the  thumb's  end  and  the  tip  of  the 
little  finger,  when  both  are  stretched  out. 
The  span  u  estimated  at  three  hand*8 
breadths,  or  nine  inches.    - 

Span,  in  naval  affbirs,  a  small  line  or 
cord,  the  middle  of  which  is  usually  attach- 
ed to  i^  stay,  whence  the  two  ends  branch 
outwards  to  the  right  and  left,  having  either 
a  block  or  thimble  attached  to  their  extre- 
mities. 

SPAR,  a  name  given  to  those  earths 
which  break  easily  into  rhomboid^,  cubi- 
cal,  or  laminated  fragments,  with  polished 
surfaces.  As  the  term  spar  is  thus  applied 
to  stone*  of  difiarent  kinds,  without  any 
regard  to  the  ingredients  of  which  tliey  are 
composed,  some  additional  term  must  be 
used  to  express  the  constituent  parts  as 
well  as  the  fii^re.  The  spars  foimd  in 
Britain  and  Ireland  are  of  four  different 
spebies:  opaque,  refracting,  diaphanous, 
and  stalactical.  A  species  of  spar  has 
abo  been  found  in  the  East  Indies,  which, 
from  its  extreme  hardness,  approaching  to 
that  of  a  diamond,  is  called  adamantine 
apar.  It  was  discovered  by  Dr.  UUick,  of 
Edinburgh,  to  be  a  di^^tinct  species.  There 
are  two  varieties ;  one  of  them  comes  from 
China,  and  crysUlises  in  heiagonal  prisms 
withoQt  pyiimidfy  the  length  of  the  ^klcg 
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varymg  from  six   to   twelve  Mnes,    their 
breadth  being  about  nine,  of  a  grey  colour 
with  different  shades.    Thoo|(h  the  entire 
pieces  are  opaque,    tlie  thin  laminae  are 
transparent,  and  when  broken,  its  surfaces 
appear  slightly  striated.    Its  crystals  are 
covered  with  a  very  fine  and  strongly  ad> 
hering  crust,  composed  of  scales  of  silvery 
mica,  mixed  with  particles  of  red  felspar. 
Sometimes  the  surfiicc  lias  martial  pyrites 
or  yellow  solphurct  of  iron  adhering  to  it 
Its  hardness  is  so  great,  that  it  not  only 
cuts  glass  as  easily  as  the  diamond,  but 
even  scratches  rock  crystal  and  other  very 
hard  stones.    Its  specific  gravity  is  to  that 
of  water  as  2.7  to  1.0.    Sometimes  it  con- 
tains crysulizt'd  grains  of  mapietie  oxide 
of  iron,  which  may  be  separated  from  the 
stone,  when  pulverised,  by  means  of  the 
loadstone.    The  otlier  kind,  found  )n  Ilin* 
doostan,  is  of  a  whiter  colour,  and  of  a 
more  laminated  texture  than  the  former. 
The  grains  of  iron  contained  in  k  aif>  like- 
wise a  smaller  size  than  those  of  the  for- 
mer;   they  are  not   diffused  through  ito 
substance,  but  only  adhere  to  its  surface. 
This  spar  is  exceedingly  difficult  to  analyze. 
M.  Morveau  appears  to  have  ascertained 
that  tliis  stone  is  also  found  in  France.    A 
small  bit  of  it  was  tried  in  the  presence  of 
Mr.  Wedgewood,  and  he  found  ciiat  its  spe- 
cific gravity  was  superior  to  tlie  spar  of 
China,  being  no  less  tlian  4.18,  and  the 
true  adamantine  spar  of  Cliina  gave  3.82. 

Although  the  word  spar  seems  to  include 
ahnost  all  the  earthy  ciystalized  minerals 
that  are  met  with  m  metallic  veins ;  yet 
mineralogists  have  generally  agreed  to  ap« 
ply  the  term  to  those  minerals,  whether 
earthy  or  metallic,  which  are  crystalized, 
and  have  a  visible  foliated  texture.  Hence 
we  have  felspar-spar,  fluor-spar,  &c.  Some 
of  the  ^pars  liave  already  been  descrilied  ia 
their  alpliabetical  order;  otiiers  we  shall 
enumerate  here. 

Spar,  cube,  is  of  a  milk-white  colour, 
which  parses  sometimes  into  a  greyish-white, 
and  even  into  a  red  dish- white.  It  is  mas- 
sive i  the  lustre  is  shining,  passing  to  splen- 
dent, and  perfectly  pearly.  Tlie  fragments 
are  cubirjd.  Specific  gravity  is  2.9.  It  ia 
found  in  salt  rocks  in  the  Archbishopric  of 
Salzbourg. 

Spar,  diamond^  is  of  a  dark  brown  co- 
kinr ;  it  occurs  massive,  disseminated,  in 
rolled  pieces,  and  crystalized  ub  six  sided 
prisms  and  pyramids :  internafly  its  lustre  is 
lyleodent,  ud  generally  peariy,  approach^ 
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Hie  ID  a  rfieht  degree  to  adamantine.    Spc-  tel8|»ar,  and  tourmaline.     It  consists   ac 

cific  gravity  nearly  4.    Its  conatituent  parts  cording  to  the  analysis  of  Vauquelm,  o! 

arc,  according  to  Klaproth,  Silica  ••  64 


Alumina ^0 

Lime 2 

Putasli .J4 


Alumina .**'^ 

SiKca ^'^ 

Oxide  of  Iron ^••'* 

98.0  ^^^ 

T  ifiim  •  ••••••••     * 

*"! It  ia  found  in  the  nionutain  of  St.  Go- 

^^•^*  thard  in  Switzerland,  and  paiticularly  in  tlie 

^"^  sanunit  named  Adala,lieuce  its  name.    See 

It  is  found  in  China,  and  supposed  to  oc-  j^abradob  itone, 
cnr  in  granite.    It  is  used  in  catting  and        Spar,  fiuor.    See  Fluoric  add, 
polislung  hard  minerals.    It- b  reckoned  to        Spar,  Aeary.    See  Barytes.    See  also 

belong  to  tlie  flint  genus.       ^  Rhomb  Bparj  &c 

Spar,  fel,  or  Feldspar,  is  %  spec*K»  of       Spars,   in  ship  building^   large  round 

the  clay  genus,  divided  by  Werner  into  pieces  of  timber,  fit  for  making  top-masts, 

four   sub-species,  rtz.    the   compact  and  ,    SPARGANIUM,  in  botany,   bwreed, 

the  common  felspar,  adularia  and  labrador  ^  ^^^^  ^f  n,^  Monoecia  Triandria  class  and 

stone.  order.    Natural  order  of  Calamari^.    Ty* 

Compact  felspar  is  ofa  grey  colour,  pass-  phae,  Jossien.    Essential  characters  male 

ing  to  the  white,  blue,  green,  and  red.    It  and  female ;  ament  roundish ;  calyx  three- 

'occurs   massive,   disseminated    in    rolled  leaved;  corolla  none:  female,  st;igma  bifid; 

pieces,  and  in  crystals)  internally  its  histrc  drupe  juiceless,  one-seeded.     Tliere  are 

is  sometimes  glistening,  sometimes  glimmer-  three  species. 

ing.    It  is  fusible,  without  addition,  before        SPARGEL  stone,   or   Spargelstein  ; 

the  blow-pipe.    It  is  found  in  Germany,  called  also  Asparagus  stonr,  which  see. 

and  many  parts  of  this  country,  particn-        SPARRMANNIA,  in  botany,  so  named 

larly  in  Scotland,  at  the  Pentland  hills,  and  Iq  memory  of  Anders,  or  Andrew  Sparr- 

Salisbnry  craig8,near£dinburgli.    It  is  one  nan,  a  Swede,  a  genus  of  the  Polyandria 

of  tlie  constituent  parts  of  primitive,  tran-  Monogynia  class  and  order.    Natural  order 

sitioo,  and  floetz  green  stone  slate,  and  is  ofColumnifene.    Filiaoeae,  Jussieu.   Essen- 

also  imbedded  in  crystals  in  antique  por^  tial  character :  calyx  four-leaved ;  corolla 

pbyry.  of  four  reflexed  petals ;  necUry  several, 

The  common  felspar  is  one  of  the  most  tonilose ;  capsule  angukir,  five-celkd,  echi* 

abundant  of  fossils,  and  forms  a  constituent  nate.  There  is  only  one  species,  rtz.  S.  Afri* 

part  of  granite  and  gneiss ;  it  occurs  also  in  cana,  a  native  of  the  Cape  of  Good  Hope. 

sienite,  in  greenstone,  and   in  imbedded        SPARROW,  in  ornithology,  a  species  of 

crystals  in  porphyry,  bsisalt,  and  porphyry-  the  fringilbL    See  Fringilla. 

slate.    Its  specific  gravity  is  from  2.4  to        8PARTIUM,  in  botany,  broom,  a  genus 

t.7.    It  melts  before  the  blow  pipe,  with-  of  the  Diadelphia  Decandria  ckss  and  or- 

out  addition,  into  a  white  gla5«.    A  speci-  <|er.     Natural  order  of  Papilioijftccae,  ot 

men,  analyzed  by  Kirwao,  was  found  to    Leguramosas.     Essential  character:  calyx 

consist  of  produced  downwards ;  filaments  adhering 

^...  ^  ^  g^  Q  to  tlie  germ ;  stigma   longitudinal,  villose 

Aurmina!"::!::.:"!!.:.:::."  i*:©   •  f^"'-  "^^r ■«  «w«ty.«ven  .!>««<». 

^      .  .  J  Q  The  S.  scopanom,  or  common  broom,  is 

Ma    e>ia 8  0  "*•*'*'  ^°'*  variety  of  purposes.     It  has  been 

^         — '—  of  great  benefit  sometimes  in  dropsical  com* 

^^•^^  plujnts.    The  manner  in  which  Dr.  Cullen 

*"""  administered  it  vras  this:  he  ordered  half 

Adularia  is  of  a  greenish  white :  u  found  an  ounce  of  fresh  broom  tops  to  be  boiled 

ma>sive,  in  rolled  pieces,  and  crystalized.  in  a  pound  of  water  till  one  half  of  the  vra- 

Specific  gravity  fnnn  tl,b  to  2.;^.     It  melts,  ter  wm  «?vaporated.     He  then  gave  two 

without  addition,  before  the  biow-pipe  into  table-spoonsfull    of    the    decoction    every 

a  whitish  glass.     It  is  found  in  veins  and  hour  till  it  operated   both  by  stool  and 

cavities,  in  gneiss  and  mica  slate,  and  is  nrine.      By  repeating    these  doses  every 

accompanied  with  quartz,  mica,  common  day,  or  every  second  day,  he  says  some 
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I  liive  been  cured.  Dr.  Head 
relilci,  thai  a  dropaieal  pnlieat,  wlio  had 
taken  tlie  tiual  remedioi,  and  lind  b^eii  tap- 
[irdditee  timciwiUiont  efiect,  was  cured  by 
UkiuKhatfa  pint  of  the  decoction  oftineon- 
broam  tops,  iritli  a  apoonful  of  wliole  luna- 
tard  need,  rrer;  moming  and  eveuine- 
"  An  infiision  of  Ih':  iiwdi  drunk  freely 
(fsj9  Mr.  Williertng)  bu  been  known  to 
prodace  simitar  happy  eHecu;  but  iriio- 
«¥er  eipccM  these  eft'ecU  lo  follow  in  evei7 
dropsical  cue  will  be  greatly  decuved.  I 
knew  litem  succeed  in  one  case  that  was 
tndy  deplorable ;  but  out  of  a  greai  num- 
ber of  cues  in  which  the  medicine  had  a 
£ur  trial,  litis  proved  •  single  iostance." 

The  llower-bads  are  in  some  countries 
pickled,  and  eaten  as  opets  i  and  the  seeds 
have  been  used  as  a  bad  subslilnle  for  cof- 
fee. The  branches  are  used  Tor  making 
besoms,  and  tanning  leather.  They  are 
alio  used  instead  of  Uiatch  lo  cover  bouses. 
Tiie  old  wood  lurnisbes  the  cabinet- maker 
wilb  beaaliful  materials  for  veneering.  The 
lender  branches  are  in  some  places  mixed 
witli  hops  for  brewing,  and  llie  macerated 
bark  may  he  nunnfactured  into  clolli. 

HPAKUS,  in  natural  history,  a  genus  of 
fishes  of  Ibie  order  Tboracici.  Generic 
chataclcr;  teeth  strong,  somelimei  arranged 
in  a  sin4;le  raw,  and  sometimes  in  two 
TOWS  or  more ;  gtinden  generally  convci, 
snioulb,  am)  thickly  planted  in  the  mouth 
like  a  species  of  pavement;  lips  doubled  ; 
Cill  rovcra  unanifed,  smooth,  and  scaly. 
Tliere  arc  forty  spedes,  but  little  is  known 
of  llicir  lialiits  and  manners,  and  in  lonie 
inalnnces,  Shaw  observes,  tliat  ihey  are  con- 
founded by  uatntalists  with  the  genus  La  bras. 
S,  Buratiis,  or  gilt-headed  spams,  is  found 
in  liie  Enropean,  American,  and  Indian 
>eas,  is  aboot  liftcen  indies  long,  and  was 
admired  as  a  threat  delicacy  by  llie  an- 
cients, by  whom  it  wasalso  consecrated  lo 

SHATHA,  in  botany,  a  slualh,  a  species 
of  calyx  wbicli  bunts  lenglhnayi,  and  pro- 
Imdci  a  stalk  supporting  one  or  more  How- 
en,  which  commonly  have  no  peiianlhiiim 
or  proper  flower-cap.  lite  spallia  opens 
on  one  side,  from  bottom  (o  top,  and  con- 
sists either  of  one  piece,  as  in  tbe  narcis- 
sol,  snow  drop,  and  the  greoler  number  of 
Bpalbaceous  pUnli :  of  two,  as  in  the  manh 
aloe  -,  or  of  a  mmiher  of  scales  hid  over 
one  anolber  like  liles,  as  in  lite  plaiiitain- 


Melhod,  consisting  of  plants,  the  flowers  of 
"wbieh  are  protruded  from  a  sheath  :  among 
these  are  the  allium,  onion,  galantluu,  <now- 
daffodil.  The  plants  of 
irly  allied  in  habit  and 
Utiai:<M>DS  plants,  from 
which  tliey  are  disllegnisbed  by  Ihe  ipatlia, 
or  slieatli,  out  of  which  iLeir  fluwera  aro 
protruded. 

SPATHELIA,  in  botany,  a  genus  of  Ihe 
Peiilandria  Tri^ynia  class  and  order.  Na- 
tural order  of  Bicornes.  Terebiulacese, 
Jiisti«u,  Essential  character:  calyx  live- 
Icared  ;  petals  live ;  rapside  three-cornered, 
three  celled  ;  seeds  miliary.  Tliere  is  only 
one  species,  cii.  S.  simplel,  ibus.lcavcd 
spathelia,  a  native  nf  Jamaica. 

SPATULA,  an  instrument  used  by  lur- 
geons  and  apothecaries. 

SPAYING,  an  operation  performed  on 
tlie  females  of  several  kinds  of  animals, 
lu  prevent  any  further  conception,  and  pro- 
mote llicir  fattening. 

SPEAKER  of  the  UoNsr  0/  Cominoia,  a 
member  of  Ihe  hoii»u  elected  by  a  majoritj 
of  Ihe  votes  Iliereof,  to  act  a»  chairman  or 
prfsident  in  polling  cinestions,  reading. 
brida  or  bills,  keeping  order,  reprimandiug 
the  rerractory,  adjourning  Uie  hou»e,  ite. 
The  llrst  tiling  done  by  the  commons,  upon 
tite  lir^t  meeting  of  a  pirliamenl,  is  to 
dioose  a  Speaker,  who  is  to  be  approved  of 
by  Ihe  king,  and  who,  upon  his  admission, 
begs  bis  Majesty  titut  tIte  commoiis,  during 
their  sitting,  may  have  free  access  to  his 
Majesty,  freedom  of  speech  in  tlieir  own 
haoie,  and  security  tron  arrests.  Ttie 
Speaker  is  not  allowed  to  persuade  or  dii- 
snade  in  passing  a  lull,  but  only  to  male  a 
short  and  plain  narrative;  nor  to  vole  un- 
less the  houie  lie  eigually  divided. 

SPECIES,  in  laeic,  a  reUtlve  term,  ex- 
prciiing  an  idea  which  is  comprised  under 
some  general  one,  called  a  genus.  Tti^ 
idea  of  a  species  is  funned,  by  adding  a 
new  idea  to  Ilie  genus:  thus  it  the  )ienus  he 
a  cirromarribed  ^ce,  and  we  suppose  t^ 
circomacription  lo  be  by  lines,  we  shall  ob- 
tain the  notion  of  that  species  of  figuiei 
which  are  called  plain  figures^  but  if  we 
conceive  the  circomscKption  to  be  by  «ur- 
bres,  we  pet  an  idea  of  Uie  fpceics  of  solid 
figures.  This  superadded  idea  i^  called  Ilia 
specilic  ditlercnce,  not  only  as  it  serves  la 
distinguish  tlie  species  tram  the  genus ;  but 
because  being  dilTerent  in  all  the  several 
subdivisions,  wc  lliereby  also  disliugoitb  the 
species  one  from  another;  and  as  this  super- 
added conception  completes  Ike  ootiou  sT 
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the  species,  it  is  plain  thit  the  gemts  tnd  spot,  bat  has  assumed  an  oblong  shape,  tcr- 
specific  difference  are  the  proper  and  coo-  niinating  in  semicircolar  arches,  and  exhi« 
atitnent  parts  of  the  species.  If  ^e  trace  biting  seven  different  colours.  This  image 
the  progress  of  the  mind  still  further,  and  is  called  the  spectrum,  and,  from  being  pro- 
observe  it  advancing  thronxh  the  inferior  duced  by  the  prism,  the  prismatic  spec- 
apedes,  we  shall  find  its  manner  of  pro-  tmm.  These  different  coloured  rays  ap- 
ceedin^  to  be  always  thesilme ;  since  every  pearing  in  different  places  of  the  spectrum, 
lower  Hpecies  is'  formed,  by  snperaddmg  show  that  their  refractive  power  is  differ- 
some  new  idea  to  the  species  next  above:  ent.  Those  which  are  nearest  the  middle 
thus  if  animal  be  the  genus,  by  superaddiug  are  the  least  refracted,  and  those  which  are 
the  notion  of  four  limbs,  we  obtam  the  idea  '  the  most  distant,  tfie  greatest  The  order 
of  quadrupeds ;  if  to  this  we  add  further,  of  the  ityen  rays  of  the  spectrum  is  the  fol- 
the  peculiar  form  and  characters  which  di»-  lowing :  red,  orange,  yellow,  green,  bhie, 
thaguisli  mankind,  we  get  the  idea  of  the  indigo,  violet.  The  red,  which  is  at  one 
human  species ;  and  by  adding  the  pecn-  end  of  the  spectrum,  is  the  least,  and  the 
liarities  which  distinguish  a  particular  per-  violet,  which  is  at  the  other  end,  is  the  most 
son  from  all  others,  we  ibrm  the  notion  of  refracted.  Sir  Isaac  Newton  found*  if  the 
an  individual,  which  is  called  the  hut  spe-  .  whole  spectrum  was  divided  into  360  parts, 
cies,  or  species  specialissimum.  the  number  of  the  parts  occupied  by  each 
For  the  use  of  tlie  genus,  species,  and  of  the  colours  to  be  the  following: 

specific  difference  in  defining  thmgs.    See  Red 45  parts. 

pEPiniTioN.  Orange 27 

Species,  in  logic,  is  one  of  the  five  words  Yellow  48 

called  by  Porphyry  universals.    See  Uni-  Green  60 

iTBRSAi*.  Blue^ ;...  60 

Spbcies,  in  rhetoric,  is  a  particular  thing,  Indigo 40 

contained  under  a  more  unversal  one.  Violet 80 

Species,  in  commerce,  are  the  several  These  difierent  coloured  rayi  are  not 
pieces  of  ggld,,  silver,  copper,  &c.  which  anbject  to  further  division.    No  change  is 
having  passed  their  full  preparatidn  and  effected  upon  any  of  them  by  being  further 
coinage  Hre  current  in  public.  refracted  or  refiected ;  and,  as  they  differ 
Species,  in  algebra,  the  characters  or  in  refrangibitity,  so  also  do  they  differ  in 
•ymbob  made  nee  of  to  represent  quantities,  the  power  of  inflection  and  reflection.  The 
^SPECIFIC,  in  philosophy,  that  which  is  violet  rayi  are  found  to  be  the  most  reflex- 
peculiar  to  any  thing,  and  distinguishes  it  ibie  and  inflexible,  and  the  red  the  least 
from  all  others.  SPECULATIVE,  something  relating  to 
Specific,  iu  medicine,  a  remedy  whose  the  theory  of  some  art  or  science,  in  con> 
virtue  and  effect  is  peculiariy  adapted  to  tradisttnction  to  practical, 
some  certam  disease,  is  adequate  thereto,  SPECULUM,  a  looking  gUtu,  or  mirrm; 
and  exerts  iU  whole   force   immediately  capable  of  reflecting  the  rays  of  the  sim, 
thereon.                               %  Jec.    See  Mirror  and  Telescope. 

Specific  graviiy,  is  that  by  which  one  Speculum,  in  surgery,  an  instrument  fbr 

body  is  heavier  than  another  of  the  same  diUting  a  wound,  or  the  like,  in  order  to 

dimension,  and  is  always  as  the  quantity  of  examine  it  attentively, 

matter  imder  that  dnnension.    As  to  the  SPERGULA,  in  botany,  jpurrry,  a  ge- 

method  of  finding  the  specific  gravities  of  nns  of  the  Decandi  ia  Pentagyoia  class  and 

bodies.    See  Hydrostatics.  order.    Natural  order  of  Caryophyllei.  £s- 

SPECTACLE.    See  Vision.  sential  character :  calyx  five-leaved ;  petals 

SPECTRA,  oeulmr.    See  RrrBNTioir.  ^in^  entire  ;  capsule  ovate,  one-celled,  five- 

SPECTKUM,  in  optics.    When  a  ray  of  valved.  There  are  seven  species.  The  S.  ar- 

liglit  is  admitted  tlirough  a  small  hole,  and  vensis,    com  spurrey,   has  linear-furrowed 

received  on  a  white  surface,  it  forms  a  lu«  leaves,  from  eight  to  twenty  in  a  whorl. 

inino|is  spot    If  a  dense,  transparent  body  The  flowers  are  small,,white,  and  terminal. 

be  interposed,  the  light  will  be  refracted,  It  is  frequent  in  corn-fields.    In  Holland  it 

fan  proportion  to  the  density  of  the  medium ;  is  cultivated  as  food  for  cattle,  and  has  the 

but  if  a  triangular  gUss  prism  be  inter-  advantage  of  growing  on  the  very  poorest 

posed,  the  %ht  is  not  merely  refracted,  but  soils,  but  does  not  afford  a  great  deal  of 

it  is  divided  mto  seven  dilierent  rays.   The  food.    Poultry  are  fond  of  the  seeds  -,  and 

imy  of  light  no  longer  forw  a  loBiaoua  the  iahabitaats  of  FioUnd  and  Norway 
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make  l>read  of  them  wheo  their  crops  of 
com  fail. 

5P£RMAC^I  ii  found  in  the  head  of 
the  Physeter  macrocepbalus,  a  species  of 
whale ;  it  is  obtained  in  an  nnctuoos  mass, 
from  which  oil  is  obtained  by  expression. 
Spermaceti  is  also  found  in  other  cetaceous 
fishes,  and  in  other  parts  of  the  body,  mix- 
ed with  the  oil.  It  is  a  fine  white  substance 
of  a  crystalized  texture,  very  brittle,  and 
has  little  taste  or  smell.  It  crystalizcs  in 
the  form  of  shining  silvery  plates.  It  melts 
at  the  temperature  of  112^.  With  a  greater 
heat  it- may  be  distilled  without  change; 
but,  by  repeated  distillation,  it  is  decom- 
posed, and  partly  conferted  into  a  brown 
acid  liquid.  It  is  soluble  in  boiling  alcohol, 
bat  it  separates  when  the  sohition  coob. 
It  is  also  soluble  in  ether,  both  cold  and 
hot.  In  the  hot  solution  it  concretes  oa 
cooling  into  a  solid  mass.  Spermaceti 
Ii  scarcely  at  all  soluble  in  the  acids.  It 
combines  readily  with  the  pure  alkalies, 
with  sulphur,  and  with  the  fixed  oils.  By 
exposure  to  the  air  it  becomes  rancid.  The 
uses  of  spermaceti  are  well  known,  and  par- 
ticularly in  the  manufiscture  of  candles. 
Spermaceti  differs  chiefly  from  oil,-  by  its 
solubility  in  alcohol  and  ether.  According 
to  Dr.  Bostock,  it  requires  150  times  its 
weight  of  alcohol,  boiling  hot,  to  dissolve  it, 
and,  as  the  fluid  cools,  the  spermaceti  pre- 
cipitates. 

Spermaceti  candles  are  of  modem  mano- 
fiictiirc ;  they  arc  made  smooth,  with  a  fina 
gloss,  free  from  rings  and  scars,  superior  to 
the  finest  wax-candles  in  colour  and  lustre ; 
and,  when  genume,  leave  no  spot  or  stain 
on  the  finest  silk,  cloth,  or  linen.  A  me- 
thod Itas  been  lately  proposed  by  Dr.  Smith 
Gibbes,  of  Magdalen  College,  Oxford,  to 
convert  animal  muscle  into  a  substance 
much  resembling  spermaceti.  The  process 
is  remarkably  simple :  nothing  more  is  ne- 
cessary than  to  take  a  dead  carcase  and  ex- 
pose it  to  a  stream  of  running  water:  it  will 
in  a  short  time  be  changed  to  a  mass  of  fat- 
ty matter.  To  remove  the  offensive  smell, 
a  quantity  of  nitrous  acid  may  then  be 
poured  upon  it,  which,  uniting  with  the  fe- 
tid matter,  the  fat  is  separated  in  a  pure 
state.  This  acid  indeed  turns  it  yellow, 
but  it  may  be  rendered  white  and  pure  by 
the  action  ot  the  oxygenated  muriatic  acid. 
Dr.  Gibbes  brouglit  about  the  same  change 
hs  a  much  shorter  time.  He  took  three 
lean  pieces  of  mutton,  and  poured  on  them 
the  three  mineral  acids,  and  be  perceived, 
Hmt  at  die  endof  three  days  eadi  wis  such 


SPH 

altei>ed ;  that  in  the  nitrous  add  was  much 
softened,  and,  on  separating  the  acid  from 
it,  he  found  it  to  be  exactly  the  same  witfi 
that  which  he  had  before  got  from  the  vr»- 
ter;  that  in  the  muriatic  add  was  not  in 
}hat  time  so  muc6  altered;  the  vitriolic 
add  had  tumed  the  other  black.  See  tim 
article  Adipocire. 

SPERMACOCE,  in  botapy,  InUion  weed, 
a  genus  of  the  Tetrandria  Monogynia  class 
and  order.  Natural  order  of  Stellatss.  Ru* 
biacese,  Jossieu.  Essential  character :  co- 
rolla one-petalled,  funnel-shaped;  see<|s 
two,  two-tQotlied.  There  are  twmty  spe* 
des. 

SPH^RANTHUS,  in  botany,  a  gennt 
of  the  Syngenesia  Polygamia  Segsegatm 
class  and  order.  'Natural  order  of  Compo- 
sitas  Capitatse.  Cinarocephalse,  Jussiea. 
Essential  character :  calyx  eigfatflowered ; 
corolla  tubular,  hermaphrodite,  and  indis- 
tinct :  female,  receptacle  scaly ;  down  none. 
Tliere  are  four  spedes. 

SPH^RIA,  in  botany,  a  genus  of  the 
Cryptogamia  Fungi.  Generic  character: 
fructifications  mostly  spherical,  opening  at 
the  top,  vrhilst  young  fUled  vrith  jelly,  when 
old  witli  a  bbickish  powder.  They  grow  on 
the  bark  or  wood  of  other  plants;  capsules 
of^en  immersed,  so  that  their  oiifices  only 
are  visible :  most  of  the  spedes  are  vrithout 
astern. 

SPfiMBROCARPUS,  in  botany,  a  genos 
of  the  Cryptogamia  Hepaticse.  Generic 
character  :  calyx  ventricose,  andivided ; 
seeds  numerous,  collected  into  a  globe. 

SPHAGNUM,  hi  botany,  a  genus  of  tbe 
Ciyptogi^piia  Mosci.  Generic  character: 
male,  flower  clilb-shaped ;  anthers  flat ;  cap- 
sule on  the  same  phmt,  sessile,  covered 
vrith  a  lid,  without  any  entire  veil ;  month 
smooth. 

SPHERE,  is  a  solid  contained  under  one 
uniform  round  snrfiice,  such  as  would  be 
formed  by  tbe  revolution  of  a  cirde  aboat 
a  diameter  thereof,  as  an  axis.  Thus  the  cir- 
cle A  E  B  D  (see  PUte  XIV.  Miscd.  fig.  2,) 
revolving  about  the  diameter  A  B,  vrfll 
generate  a  sphere,  whose  surfiice,  will  be 
formed  by  the  circumference  of  the  drcle. 

Defimtioiu.  1.  The  centre  and  axis  of  a 
sphere,  are  the  same  as  the  centre  and  dia- 
meter of  the  generating  circle :  and  as  a 
circle  has  an  indefinite  number  of  dia- 
meters, so  a  sphere  may  be  considered  as 
having  also  an  indefinite  number  of  dia- 
meters, round  any  one  of  which  tlie  sphere 
may  be  concdved  to  be  generated,  f .  Cir- 
cles of  tbe  sphere  are  tl^se  drcles  descriti* 


SPIiERE. 

I 

cA  on  iU  soHkce,  by  the  motions  of  the  ex-  medes  in  his  book  of  the  Sphere  and  Cy- 

tremitiea  of  the  chords  £  D,  F  G,  I H,  &c.  Under,  lib.  i.  prop.  37.  hence,  to  find  tlie 

at  right  anf^lrs  to  AB;  the  diameters  of  snperfices  of  any  sphere,  we  have  this  easy 

which  circlet  are  equal  to  those  chords,  rule;  let  the  area  of  a  great  circle  be  mul- 

3.  Tlie  poles  of  a  circle  on  the  sphere,  are  tiplied  by  4,  and  the  prodact  will  be  the 

tho»e  points  on  its  surface,  equally  distant  superficies:  or,  accordmg  to  Euclid,  lib.  vi. 

from  the  circumference  of  that  circle:  thus  pro^.  20.  and  lib.  xii.  prop.  2.  the  area  of  a 

A  and  B  are  the  poles  of  the  circles  de-  given  sphere,  C  £  B  D  (fig.  3)  is  etjual  to 

scribed  on  the  sphere  by  the  ends  of  the  tliat  of  a  circle,  whose  radios  is  equal  to 

chords  E  D,  FG,  I H,  &c    4.  A  great  cir-  the  diameter  of  the>  sphere  B  C.    There- 

de  of  tlie  sphere  is  one  equally  distant  from  '  fore,  having  measnred  tlie  circle  described 

both  its  poles ,  as  that  described  by  the  ex-  with  the  radius  B  C,  this  will  give  the  snr- 

tremities  of  the  diameter  £  D,  which  is  £ice  of  the  sphere.    3.  The  solidity  of  m 

equi^Uy  distant  from  both  its  poles  A  and  sphere  'is  equal  to  the  surfiice  multiplied 

B.   5.  LesAcr  circles  of  the  sphere  are  those  into  one  third  of  the  radius :  or,  a  sphere  it 

which  are  unequally  distant  from  both  their  equal  to  two  thirds  of  its  drcnmscribing 

poles  ^  as  those  described  by  the  extre-  cylinder,  having  its  base  equal  to  a  great 

milies  of  the  chords  F  G,  H  I,  Sec  because  circle  of  the  sphere.    Let  A  B  EC  (fig.  4 

unequally  distant  from  their  poles  A  and  B.  and  5),  be  the  quadrant  of  a  circle,  and  A  B 

See  Circle.                                    '  D  C  the  circtmiscribed  square,  equal  twice 

Axioms,  1.  The  diameter  of  ever^  great  the  triangle  ApC:  by  the  revolution  of 
circle  passes  through  the  centre  of  the  the  figure  abont  the  right  line  A  C,  as  an 
sphere :  but  the  diameters  of  all  lesser  cir-  axis,  a  hemisphere  will  be  generated  by  the 
des  do  not  pass  through  the  same  centre :  quadrant,  a  cylinder  of  the  same  base  and 
hence  also  the  centre  of  the  sphere  is  tlie  height  of  the  square,  and  a  cone  by  the  tri- 
common  centre  of  all  the  great  circles,  angle :  let  these  three  be  cut  any  how  by 
S.  Every  section  of  a  sphere  by  a  plane,  is  the  plane  H  F,  paralld  to  the  base  A  B ; 
ft  circle.  3.  A  sphere  is  divided  into  two  and  the  section  of  the  cylinder  will  be  a 
equal  parts,  or  hemispheres,  by  the  plane  circle,  whose  radnis  is  F  H ;  in  the  hemi- 
of  ev^  great  cifde ;  and  into  two  un-  sphere,  a  circle  whose  radius  is  F  £ ;  and 
equal  parts,  called  seaments,  by  the  plane  in  the  cone,  a  drde  of  the  radius  F  G. 
^f  every  lesser  circle.  4.  The  pole  of  But  EA*  (=HP)  =  EP  4-FA*:  but 
every  great  circle  is  90**  diiitant  firom  it  on  A  F  =3  F  G*,  because  A  C  ==  C  D  ;  and 
the  suiface  of  the  sphere ;  and  no  two  great  therefore  H  P  :=  E  F*  -(-  P  ^ ;  or  the  cu-- 
drcles  can  have  a  common  pole.  5.  The  cle  of  the  radius  H  F,  is  equal  to  a  drde  of 
poles  of  a  great  circle  are  the  two  extre-  the  radius  E  F,  togetlier  with  a  drcle  of  the 
mities  of  that  diameter  of  the  sphere,  radius  GF:  and' since  this  is  true  every 
which  is  perpendicular  to  the  plane  of  that  where,  all  the  cirdes  together  described  by 
drcle.  6.  A  plane  paMsiug  tliroogh  three  the  respective  radii  HF,  that  is  the  cy- 
points  on  the  surface  of  the.  sphere,  equally  Under,  are  equal  to  all  the  circles  described 
distant  from  any  of  the  poles  of  a  great  dr*  by  the  respective  radii  E  F  and  FG,  tliat 
cle  villi  be  parallel  to  the  plane  of  that  is,  to  tlie  hemisphere  and  cone  taken  to- 
great  circle.  7.  The  shortest  distance  be-  getlier.  But  by  Euclid,  lib.  xu.  prop.  10. 
tween  two  points,  on  the  surface  of  a  the  cone  generated  by  the  triangle  D  A  C, 
sphere,  is  the  arch  of  a  great  circle  passing  is  one  third  part  of  the  cylinder,  generated 
through  these  points.  8.  If  one  great  cir-  by  the  square  B  C,  whence  it  foUows,  that 
cle  meets  anotlier,  the  angles  on  dther  side  the  hemisphere  generated  by  tlie  rotation 
are  supplements  to  each  other ;  and  every  of  the  qnadrant  A  B  E  C,  is  equal  to  the  re- 
spherical  angle  is  less  than  180°.  9.  If  two  maining  two  thirds  of  the  cylinder,  and  that 
circles  intersect  each  other,  the  opposite  the  whole  sphere  is  two  thirds  of  the  cy- 
angles  are  equal.  10.  All  circles  on  the  linder  circumscribed  abont  it.  Hence  it 
sphere,  having  the  same  pole,  are  cut  into  follows,  that  a  sphere  is  equal  to  a  cone 
similar  arrlies,  by  great  cirdes  passing  whose  height  is  equal  to  the  semi-diameter 
through  that  pole.  of  tlie  sphere,  and  its  base  equal  to  the  su- 

Sphere,  pn^tertifstf  the.   1.  AH  spheres  perficics  of  the  sphere,  or  to  the  area  of 

are  to  one  another  as  the  cubes  of  their  four  great  cirdes  of  the  sphere,  or  to  tliat 

diameters.    S.  The  sortuce  of  a  sphere  is  of  a  drcle,  whose  radius  is  equal  to  the 

equal  to  four  times  the  area  of  one  of  its  diameter  of  the  sphere. 

great  circles,  as  is  demonstrated  by  Archi-  Sphere,  in  astronomy,  that  roncavc  orb. 
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or  expanse,  which  invests  oar  globe,  and  in  generated  by  the  rotation  of  the  triangle 
which  the  heavenly  bodies  appear  to  be  fix-  AHE  roond  the  axis  AE :  to  the  segment 
cd,  and  at  an  equal  distance  from  the  eye.  of  the  sphere  made  by  the  rotation  of  the 
Tlie  better  to  determine  tiic  places  of  the  «pace  A  N  H  E  roond  the  same  axis  A  E, 
heavenly  bodies  in  the  sphere,  several  cir-  «•  *«  demonstrated  by  Archimedes  of  co- 
des are  supposed  to  be  described  on  the  noids  and  spheroids,  prop.  34.  This  agrees 
surface  thereof,  hence  called  the  circles  of  •»  well  to  the  obUitc  as.  to  the  oblong  sphe- 
tbc  sphere :  of  these,  some  are  called  gieat  ^id.  A  spheroid  is  also  equal  to  tvro  thirda 
circles,  as  the  equinoctial,  ecliptic,  meri-  of  >te  circumscribing  cyUnder.  As  to  the 
diao,  &c.  and  others,  small  circles,  as  the  superficies  of  a  spheroid,  M.  Hoygens  . 
tropics,  parallels,  Jcc.  See  each  under  its  gives  the  two  following  constructions  in  his 
proper  article.  Horolog.  Osdil.    For  describing  a  ctrde 

SPHERICS,  is  that  part  of  geometry  «q«»*  to  the  superficies  of  an  oblong  and 
which  treau  of  the  position  and  mensnra-  proUte  spheroid :  1.  Let  an  oblong  sphe- 
tion  of  arches  of  cireles,  described  on  the  ^^^  ^  generated  by  the  lotation  of  the 
surface  o^  a  sphere.    See  Sphere.  ellipsis  A  D  B  E,  (fig.  7)  about  its  trans* 

SPHEROID,  in  geometry,  a  solid,  ap-  ▼«"«  axis  A  B,  and  let  D  £  be  its  conjn- 
proaching  to  the  figure  of  a  sphere.  8^^^  >  ^^^  ^  P  <^<iu>^  to  C  B,  or  let  F  be 

The  spheroid  is  generated  by  the  entira    <»>^  of  the  fod,  and  draw  B  G  parallel  to  F 
revolution  of  a  semi-ellipsis  about  its  axis.     ^»  ^^^  *^°t  the  point  G,  with  the  radius 
Thus,  if  tlie  semi-ellipsis  A  H  F  B  (Phite     ^  G,  describe  an  arch,  B  H  A,  of  a  cirde; 
XrV.  Miscel.  fig.  6,)  be  supposed  to  re-     then  between  tlie  semi-conjugate  C  D,  and 
Tolve  round  its  transverse  axis  A  B,  it  vrill    ^  "gbt  Une  equal  to  D  £  -|-  the  arch  A  H 
generate  the  oblong  spheroid  A  H  F  B  C.     B,  find  a  mean  proportional,  and  that  wiU 
Now  as  all  circles  are  as  the  squares  de-    ^  the  radius  of  a  circle  equal  to  the  super- 
scribed upon  their  radii ;  that  i^,  the  drcle    ^cies  of  the  oblong  spheroid,    t.  Let  a 
of  the  radiqs  E  H,  is  to  the  circle  of  the  ra-    prolate  spheroid  be  generated  by  the  rota- 
diiii  EG,  as'C  P  to  C  D',  because  EH :     tion  of  the  ellipsis  AD  B  £  (fig.  8)  about 
EG:  :CF:CD,  and  since  it  n  so  every    >t»  conjugate  axis  A  B.    I«t  F  be  one  of 
where,  all  the  circle  described  with  the  re-    the  foci,  and  bbect  C  F  in  G,  and  let  AG  B 
spective  radii  EH,  (that  is,  the  spheroid    ^^  tlie  curve   of  the  common   parabola 
made  by  the  roution  of  the  semi  ellipsis  A     whose  base  is  the  conjugate  diameter  A  B, 
F  B  about  the  axis  A  B)  will  be  to  all  the     and  axis  C  G.    Then  if  between  the  trans- 
drdes  described  by  the  respective  radii  EG,     ▼«»«  »»*»  DE,  and  a  right  line  equal  to 
(tliat  is,  the  sphere  described  by  the  ro-     the  curve  A  G  B  of  tlie  parabola,  a  mean 
tatiou  of  the  semi-circle  A  D  B  on  the  axb     proportional  be  taken,  the  same  will  be  the 
A  B)  as  F  C  to  C  D' ;  tliat  is,  as  the  sphe-    radius  of  a  drcle  equal  to  the  suiface  of 
roid  is  to  the  sphere  on  the  same  axis,  so  is     that  prolate  spheroid, 
the  other  axis  of  the  generating  ellipsis  to        SPHEX,  in  natural  history,  a  genus  of 
tlie  square  of  the  diameter  or  axis  of  the     insects  of  the  order  Hymeooptera.    Mouth 
sphere :  and  this  holds  whether  the  sphe-     with  an  entire  jaw,  the  maudibles  homy^ 
roid  be  formed  by  a  revolution  around  the     incurved,  toothed ;  lip  homy,  meuibrana- 
greater  or  lesser  axis.  ccous  at  the  tip  ;  four  feelers ;   antenasB 

Hence  it  appears,  that  the  half  .of  the  with  about  ten  articulations  \  wings,  in  each 
spheroid,  foimed  by  the  rotation  of  the  sex,  plane,  incumbent,  and  not  folded  ^  sting 
space  A  H  F  C,  around  the  axis  A  C,  is  dou-  pimgent  and  concealed  within  the  abdo- 
ble  of  the  cone  generated  by  the  triangle  men.  Tliere  are  about  one  hundred  and  fifty 
A  F  C,  about  the  same  axis.  Hence,  also,  species,  divided  into  s^tions.  A.  antennae, 
is  evident  the  measure  of  the  segments  of  setaccoiu^ ;  and  entire  lip  and  no  tongue, 
the  spheroid,  cut  by  pUnes  perpendicular  B.  antennae  filifoim ;  lip  emarginate,  with 
to  the  axis:  for  the  segment  of  the  sphe*  a  bristle  on  each  side;  tongue  inflected, 
roid,  made  by  the  rotation  of  the  space  trifid.  The  insects  of  this  genus  are  the 
A  N  H  E  round  the  axis  A  £,  is  to  the  seg-  ma^t  savage  and  rapacious  of  this  class  of 
ment  of  tlie  sphere,  having  the  same  axb  A  beings :  they  attack  whatever  coiucs  in 
C,  and  made  by  the  rotation  of  the  seg-  ttieir  way,  and  by  means  of  their  poiiionoua 
ment  of  the  circle  A  M  G  E,  as  C  P  to  stio^  overcome  and  devour  others  far  be- 
C  D'.  But  the  measure  of  this  solid  maybe  yood  their  own  sise.  Those  belonging  to 
found  with  le<s  trouble  by  this  analogy;  section  Bare  found  chiefly  on  umbellato 
ax.  as  B  E:  A C  +  £  B  : :  so  is  the  cone    phnts :  the  larva  is  without  feet,  sof^,  and 
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fobabits  the  body  of  some  otiier  iosectf  on  geava  on  account  of  the  postnre  assamed 

whose  jnicesit  exists:  the  papa  has  rndi-'  by  the  hurvae  of  se?eral  of  the  hrger  species, 

ments  of  wings.  which  are  said  to  be  seen  in  an  attitude 

S.  macuhita,  is  found  in  England.  Thorax  much  resembling  that   of  the    Egyptian 

spotted;  6r8t  segment  of  the  abdomen  with  sphinx.    This  numerous  genus  is  divided 

a  whitedotoneachside;  second,  edged  with  into  sections:  A.  antennae  scaly;  feelers 

white.  See  Plate  IV.  Entomology,  6g.  6.  hairy ;  tongue  spiral.    B.  antennae  eylindri- 

8..  figuhis,  an  inhabitant  of  Upsal,   is  cal;  tongue  exserted,  truncate ;  wings  en- 

amooth  and  bUck  ;  segments  of  the  abdo-  tire.    C.  antennss  thicker  in  the  middle ; 

men  at  the  edges  and  hp  hicid.    It  b  found  tongue  exserted.    Hie  largest,  and  perhaps 

in  holes  of  wooden  pairtitions,  abandoned  the  most  beautiful  of  the  European  species, 

by  other  insects ;  these  it  cleanses  by  gnaw-  is  S.  atropos ;  of  this,  the  upper  wings  are 

ing  round  them,  and  placing  a  piece  of  of  a  fine  dark  grey,  with  a  few  sUght  vaii- 

moist  clay  at  the  bottom  sticks  a  spider  gations,  of  dull  orange  and  white;  the  body 

npon  it ;  in  the  body  of  this  spider  it  depo*'  is  orange  coloured,  with  the  sides  marked 

sits  its  eggs,  and  then  closes  up  the  entrance  witli  black  bars,  wliile  along  the  top  of  the' 

with  clay,  and  leaves  it  to  be  devoured  by  back,  firom  the  ihorax  to  the  tail,  runs  a 

the  larva.  broad  blue-grey  stripe ;  on  the  top  of  the 

S.  spirifex,  is  bhick ;  thorax  hairy,  im-  thorax  is  a  very  large  patch,  of  a  most  sin« 

maculate ;  petiole  of  one  joint,  yellow,  as  gnfau*  appearance,  exactly  resembling  the 

long  as  the  abdomen.  This  insect  isfound  in  nsual  figure  of  a  skull.    When  in  the  least 

Egypt,  and  in  several  parts  of  Europe,  in  disturbed,  or  irritated,  this  insect  emits  a 

cylindrical  cavities,  wrought  within  like  a  sound  like  the  squeaking  of  a  mouse  or  a 

honey-comb,  on  the  sides  of  clifis,  and  in  bat.    In  many  paru  of  Europe  it  is  held 

the  mod  walls  of  cottages.  mndi  in  dread  by  the  vulgar,  and  regarded 

S.  figiflus,  is  one  of  the  species  mention-  as  the  harbinger  of  misfortune.  Tlie  cater- 
ed by  I)r.  Shaw.  This  insect  having  fotmd  pillar,  from  ^hich  this  curious  sphinx  pro- 
tome  convenient  cavity,  seizes  a  spider,  and  eeeds,  is  in  the  highest  degree  beautiful, 
having  killed  it,  deposits  it  at  the  bottom ;  and  surpasses  in  site  every  other  European 
then  bying  her  egg  in  it,  she  closes  up  the  insect  of  the  kind,  being  sometimes  five 
Ofifice  of  the  cavity  with  clay;  the  bura,  inches  in  lengtli:  its  colour  is  a  bright 
which  resembles  the  maggot  of  a  bee,  hav*  yellow,  the  sides  marked  by  a  row  of  seven 
ing  devonred  the  spider,  spins  itself  up  in  a  most  elegant  broad  stripes,  of  a  mixed  vio- 
dusky  silken  web,  and  changes  into  a  cfaiy-  let  and  sky- bine  colour;  on  the  last  jouit 
talis,  out  of  which,  within  a  certain  number  of  the  body  is  a  horn,  or  process,  hanging 
of  days,  proceeds  the  complete  insect.  The  over  the  joint  in  the  manner  of  a  tail,  hav- 
female  of  this  species  prepares  several  sepa-  ing  a  rough  or  muricated  sor&ce,  and  a 
rate  holes,  or  nests,  in  each  of  which  she  yellow  colour.  This  caterpillar  is  princi- 
places  a  dead  insect  and  an  egg ;  each  cell  pally  found  on  the  potatoe  and  the  jas- 
eostiog  her  the  labour  of  about  two  days.  mine ;  it  usually  changes  into  a  chrysalis  in 

SPHIKCrCiR,  in  anatomy,  a  term  ap-  the  month  of  September,  retiring  for  that 

plied  to  a  kind  of  circular  muscJes,  or  mus-  pmpose  pretty  deep  under  the  surface  of 

cles  in  form  of  rings,  which  serve  to  close  the  earth ;  the  complete  insect  emerging  in 

and  draw  up  several  orifices  of  the  body,  the  following  summer.    This  species  is  ge- 

and  prevent  the  excretion  of  the  contents:  nerally  considered  as  a  very  rare  insect; 

thus  the  sphincter  of  the  anus  closes  the  ex-  And  as  the  caterpillar  feeds  chiefly  by  night, 

tremity  of  the  intestmum  rectum.  concealing  itself  daring  the  day,  it  is  not 

SPHINX,  m  natural  history,  ikoarlMHoM,  often  seen.    See  Phite  IV.  Entomology, 

a  genus  of  insects  of  the  ordtr  Lepidoptera.  fif  •  7. 

Antennae  somewhat  prismatic,  tapering  at  S.  ligwtri,  or  privet  hawk-moth,  is  a 
each  end ;  tongue  nSostly  exserted ;  two  large  insect,  measuring  nearly  four  inches 
feelers,  reflected ;  wings  deflected.  Tliere  and  a  half  from  wing's  end  to  wmg's  end : 
are  about  two  hundred  species ;  these  fly  tlie  upper  wingn  of  a  brown  colvnr,  most 
dl>road  in  .the  morning  and  evening,  are  elegantly  varied  or  shaded  with  deeper  and 
very  slow  on  the  wing,  and  often  make  a  lighterstreaksandpatdies;  the  under  wings 
Jramming  kind  of  noise ;  they  extract  the  and  b»dy  are  of  a  fine  rose  colour,  barred 
nectary  of  flowers  with  tlie  tongue ;  the  vrith  transverse  black  stripes.  The  cuter- 
larva  has  sixteen  feet,  and  is  pretty  active,  pilhr,  which  is  very  large,  is  smooth,  and  of 
The  name  of  the  sphinx  is  applied  to  the  a  fine  green,  with  seven  oblique  purple  and 
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*Altr  itripcs  slong  each  «ide ;  al  the  esfre- 
ttirtjofthe  body,  orltipof  tlie  U>t Joint,  U 
mliom  otproreu  puinling  bacliwatds  Tliis 
bcJiDtiliil  calerpillar  »  ofleD  founJ  in  Ilie 
monthii  of  Jiil;^  and  Aogiitt  Tceding  on  th? 
|inirel,  llie  lilar,  Ih'?  poplir,  and  hudg  other 
tren,  uid  (eneially  clungei  In  a  chrjMlia 
In  Ans"*'  or  September,  retiring  for  tlat 
imrpoM  lo  a  coniidenibiG  depth  beneath 
the  inrfiice  of  the  gToiind,  and,  after  cutiug 
III  ikin,  coDtitniin^  during  tlic  wliolc  winter 
fai  a  dorniiiit  itale,  the  sphinx  emerging 

'    ftom  it  in  the  «ncceediQg  June. 

S.  ooellala,  u  pcrbap)  itill  more  tteanti' 
fltl:  il  is  lather  a  aniaUcr  insect  lliaa  ilie 
preceding,  and  has  the  upper  wings  and 
body  brnwDi  the  To rnier  finely  clouded  with 

r  different  aliadef,  while  the  lower  wJap  are 
•fa  brigltl  roic-colonr,  eadi  marked  wilb  a 
lufe  ocellated  black  iipot,  with  a  bine 
interior  circle  and  a  black  centre.  This 
Iniect  proceeds  from  a  green  catetpillar,  of 
t  Tongb  or  iba;reen-like  tutiBcc,  marlicd 
on  each  »iilc  by  teven  ablic|ne  ycllawish- 
«Ftuie  streak«,  and  furniabcd,  like  the  pre- 
ceding, Willi  B  bom  al  Uie  tail,  It  a  prin- 
dpally  fonndontbe  willow;  retires  under 
|niatid,  in  order  to  rndergo  its  ehauge  into 
0ie  chtyulia  itatp,  in  tlie  rannlli  of  iVugust 
or  September :  and  in  tbe  fallowing  June 
■pptaii  tbe  cnmplele  iiucct. 

»PICA,  in  botany,  ■  term  applied  to  a 
particular  tnodc  uf  flowering,  iu  wbich  the 
flowers  are  ranged  alternately  apon  boili 
ride*  of  a  simple  common  (lower  stalk.  Tbw 
flowers  in  tlic  ipica  are  seated  immediaiel; 
■pun  lUe  stalk,  witliont  any  partial  foot- 

■-  (talk,  in  whidi  it  diSins  from  a  lacemni,  or 
duster.  A  ipira  is  said  (o  be  sio|;[e  cowed 
'wben  the  flowers  are  all  tnmed  towards 
one  ude;  and  to  be  double  rowed  when 
|bey  look  ta  both  sides,  or  stand  two  ways. 
SflDEB,  SeeAatXEA, 
SPIELMANNIA,  in  botany,  so  oamvd 
in  honour  of  James  Reinbold  Spielmann,  a 
genns  of  tlic  Didynamta  Angiotpermia  class 
■Bi)  order.  Natural  order  of  Personatv. 
Vilicea,  Jnisien.  Essential  character:  calyx 
S*«-cleft;  corolla  bearded  at  the  throat, 
wilb  a  6Te-clen  almost  equal  border ;  drupe 
«rilb  a  two-celled,  two-seeded  nnt.  'lliere 
li  only  one  species,  cu.  S.  Africaua,  silcx 
|M>ed  Spielmannia,  or  lantaaa,  a  naliie  of 
Ae  Cape  of  Good  Hope. 

8PIGEL1A,  jo  botany,   so  named  in 

■  nemocyof  AdrianSpigeliuj,  a  gejiuaof  the 
Pentaniltia    Monof^ynia  clan  and    order, 

,    Natural  order  of  Stellala?.   Geaiiann,  Jns- 

,   Ifen.    E««Dtial  cbaracler:  cotoU*  fniioel- 

VOL.  vr. 
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shaped ,  capimle  twin,  twa.cdled,  miBp  ' 
seeded.  Tliere  are  two  species,  tit.  S.  an- 
thelmia,  annual  worm-grass ;  and  S.  mari' 
Undica,  perennial  worm-glass, 

SPIKING  lip  Iht  aribuaicr,  a  se«  phrase, 
used  fur  fastening  a  quoiu  will)  spikes  la 
the  deck  close  to  the  bteech  of  tbe  car- 
riages of  great  gam,  that  lliey  may  keep 
dose  and  ticm  tn  tlie  ship'd  sides,  and  not 
get  loose  wlien  the  !bip  rolls,  and  b;  that 
means  endanger  tlie  breaking  out  of  a  bull 
head  ofa  plunk. 

SPILANTHUS,  in  botany,  a  gemu  of 
the  Syngenesia  Poljgamia  /Equalis  class 
and  order.  Natural  order  of 'Cam  posits 
OppCuitifotic  Corymbifene,  Jnssien.  Es. 
senlial charaotcr:  calyx almust  equal;  down 
two-toothed ;  receptacle  conical,  chaffy. 
There  are  nine  species.  Iliis  genns  is  made 
op  chiefly  of  tliose  species  of  bidens  and 
vcrbesina  which  do  not  properly  belong  to 
those  genera ;  tbey  are  natives  of  the  East 
and  West  Indies. 

SPINA,  in  botany,  a  Iharn,  a  species  of 
offensive  weapon,  protruded  from  Uie  wood 
of  the  plant.  Bad  which  is  therefore  of  a 
ttronger  and  harder  nature  than  prickles, 
which  arc  detached  portions  of  the  bnrk. 
Thorns,  which  are  an  expansion  of  the  lig- 
neons  body,  are  compared  lo  the  horns  of 
ammals,  wliicli  adhere  to  the  banes  of  Uie 
sknil,  and  are  protruded  Irom  them. 

SPINACIA,  in  botany,  ajunacli,  a  genu* 
of  tlie  Uioecia  Pentandrii  chiss  and  order. 
Nitural  order  of  HolaraceK.  Atriplices, 
Jussieu.  Eitential  character:  male,  calyx 
flve-parled  -,  corolla  none :  female,  calyx 
fonr.clefl;  corolla  none;  styles  fonr;  Seed 
one,  within  the  liardened  calyx.  There  are 
two  species  i  ri:.  S.  oleracea,  garden  spi- 
nach ;  and  S.  fera,  wild  spinach.  There  ara 
also  two  Taricties. 

SPINDLE,  in  the  sea  Uogtmge,  is  tbe 
smallest  part  of  the  thip's  capstan,  which  is 
between  tlic  two  (locks.  The  spindle  of  tbe 
jeer-capstan  has  whelps  to  heave  the  vioL 
The  axis  of  the  wheel  of  a  watch  or  clock, 
is  also  called  the  spindle.  AmoDg  tnineta, 
the  spindle  is  a  piece  of  wood  fastened  into 
either  stow  blade. 

iJPINELLE,  in  mineralogy,  a  species  of 
the  flint  n^nus;  its  principal  colonr  is  red, 
from  which  it  passes  on  the  one  side  into 
blue,  and  even  into  green,  on  the  other  into 
yellow  and  brown.  It!  colours  are  mostly 
deep,  and  Ihey  have  always  a  sliade  of  black. 
Sometimes  it  is  enveloped  ui  an  opaline 
crust;  sometimes  it  exhibits  un  opalescent 
iridescence,    It  occun  ia  intm,  wbiiJif 
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from  theii  ai^pect,  ihow  that  they  have  been 
rolled,  and  also  crystallized.  Its  specific 
gravity  is  from  S.5  to  3.7.  It  is  oiialterable 
before  the  blow-pipe  without  addition ;  bftt 
is  fasible  with  borax:  it  consists,  accord- 
ing to  Klaproth, 

Alumina..... 74.5 

Silica 15.5 

Magnesia. 8.t$5 

Oxide  of  iron 1.50 

Iime..\ 75 

100.5 


Vauqnelin  gives  a  somewhat  different  ana- 
lysis. It  is  ibund  in  the  kingdom  of  Pegu, 
and  in  the  isUnd  of  Ceylon,accompanied  with 
Eurcon,  hyacinth,  tourmaline,  and  ceykmite. 
It  is  employed  as  a  precious  stone,  and  is  of 
considerable  value ;  but  it  is  not  so  highly 
esteemed  &«  the  oriental  ruby :  from  this  it 
is  distinguislipd  by  being  hanJer^  and  of  a 
greater  specific  gravity. 

SPINET,  or  Spin  NET,  a  musical  instru- 
ment ranked  in  the  second  or  third  place 
among  harmonious  instruments.  See  Mu- 
sical /ns^ncmeiUs. 

SPINIFEX,  inlMtany,  a  genus  of  the 
Polygamia  Dioecia  class  and  order.  Natu- 
ral ordor  of  Gramina,  Qramineae,  or  Gras- 
ses. Essential  character:  hermaphrodite, 
calyx  glume  two-valved,  two-fiowered; 
valves  parallel  to  the  rachis ;  corolla  two- 
valvedy  awnless;  stamen^  three;  styles 
two :  male,  calyx  common  with  the  herma- 
phrodite; corolla  and  stamens  similar. 
There  u  only  one  species ;  viz.  S.  squarro- 
sus,  a  native  of  the  East  Indies,  China,  and 
Cochinchina,  on  sandy  coasts. 

SPINNING,  the  act  of  reducing  silk, 
flax,  hemp,  hair,  wool,  or  other  matter,  into 
tfaresad.  Spinning  is  either  performed  on 
the  wheel,  or  with  a  distaff  and  spindle,  or 
with  other  machines  proper  for  the  several 
kinds  of  working.  Hemp,  flax,  nettle-thread, 
and  other  like  vegetable  matters,  are  to 
be  wetted  in  spinning :  silks,  wools,  &c.  are 
•pun  dry,  at  least  tliey  do  not  stand  in  need 
oif  water:  there  is,  however,  a  way  of  spin- 
ning or  reeling  silk  as  it  comes  off  the  cases 
or  balls,  where  hot,  or  even  boiling,  water 
b  to  be  used.  The  vast  variety  and  impor- 
tance of  these  branches  of  our  manufac- 
tures, which  are  produced  from  cotton, 
wool,  and  flax,  spun  into  yam,  together  with 
the  cheapness  of  provisions,  and  the  low 
price  of  labour,  in  mauy  foreign  countries, 
whic^  are  the  rivals  of  our  trade,  have  occa- 
sioned isany  attcoapts  at  home  to  render 
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spinning  more  easy,  cheap,  and  expeditious. 
Mr.  Arkwright  has  carried  the  invention  to 
a  high  degree  of  perfection.  He  not  only 
contrived  methods  for  spinning  cotton,  but 
obtained  a  patent  for  making  cotton,  flax, 
and  wool,  into  yam.  See  Manufacture 
of  Cotton. 

SPINTHERE,  in  mineralogy,  one  of  the 
earthy  fossils,  of  a  greenish  colour:  it  oc- 
curs crystallized,  in  irregular,^  double,  four- 
sided  pyramids,  which  are  obliquely  trun- 
cated. The  crystals  are  small,  and  the  frac- 
ture foliated.  It  melts  very  easily  before 
the  blpw-pipe. 

SPIO,  in  natural  history,  a  genus  of  the 
Vennes  Mollusca  class  and  order:  body 
projecting  from  a  tube,  jointed,  and  fnr- 
nished  with  dorsal  fibres ;  peduncles,  or  feet, 
rough  with  bristles,  and  placed  towards  the 
back  ;  feelers  two,  long,  simple ;  two  eyes, 
dblong.  There  are  two  species ;  viz,  S.  se- 
ticomis :  feelers  thin  and  striate :  is  found 
in  the  ocean,  principally  whefe  there  is  a 
clayey  bottom:  it  is  about  three  inches 
long:  the  tube  is  composed  of  agghitinated 
particles  of  earth,  thin,  erect,  and  thrice  as 
long  as  the  body  ;  frbm  this  the  animal  pro- 
jects its  capillary  white  feelers  in  search  of 
food,  which  consists  of  small  marine  worms : 
body  whitish,  with  a  tinge  of  green,  and  a 
red  line  down  the  middle  of  the  back ;  the 
hind  part  sea-green ;.  the  fore  part  blackish 
grey,with  transverse  white  stria» :  head  pale. 
The  other  species  is  S.  filicomis:  fbelers 
thick  and  annulate :  it  inhabits  flie  seas 
about  Greenland ;  it  is  about  an  inch  long, 
and  from  its  tube  projects  its  feelers  in 
search  of  Planaris,  and  other  small  marine 
wormo. 

SPIRiEA,  ui  botany,  a  genus  of  the  Ico- 
sandria  Pentagynia  class  and  order.  Na- 
tural order  of  Pomaces.  RosacesB,  Jussieu. 
Essential  character :  calyx  five-cleft;  petals 
6yt'y  capsule  many-seeded.  There  arc 
twenty-two  species. 

SPIRAL,  in  geometry,  a  curve  line  of  the 
circular  kind,  which,  in  its  progress,  recedes 
from  its  centre. 

A  spiral,  according  to  Archimedes,  its 
inventor,  is  thus  generated :  if  a  right  line, 
as  A  B,  (PUte  Miscel.  XIV.  fig.  9)  having 
one  end  fixed  at  B,  be  equally  moved  round, 
so  as  with  the  other  end  A  to  describe  the 
periphery  of  a  circle;  and,  at  the  same 
time,  a  point  be  conceived  to  move  forward 
equally  from  B  towards  At  in  the  right  line 
BA,  M>  as  that  the  point  describes  tliat 
line,  while  the  line  generates  the  circle: 
then  will  th«  point,  with  its  two  motions, 
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elf  scribe  the  carve  line  B  l,  S,  3,  4,  5,  &c. 
wliicb  is  called  the  helix  or  spiral  line ;  and 
the  plane  space  contained  between  the  spi- 
ral  line  and  the  right  line  B  A  is  called  the 
spiral  space. 

It' also  you  conceive  the  point  B  to  move 
twice  M  slow  as  the  line  A  B,  so  as  that  it 
shall  get  but  half  way  alon^;  the  hne  B  A, 
when  that  line  Khali  have  tbrmi>d  tlie  circle ; 
and  if  tlien  yoii  imagine  a  new  revolution  to 
be  made  of  the  line  carrying  the  point,  so 
that  tliey  shall  end  their  motion  at  last  to- 
gether, there  will  be  formed  a  double  spiral 
line,  and  the  two  spiral  spaces,  as  you  see  in 
the  figure.  From  the  genesis  of  this  curve, 
the  following  corollaries  may  be  easily 
drawn.  1.  The  lines  B  IS,  B  11,  B  10, 
&c.  making  equal  angles  with  the  first  and 
aecond  spiral  (as  also  B  1?,  B  10,  B  8,  &c.) 
are  in  arithmetical  proportion.  2.  The  lines 
B  7,  B  10,  &c.  drawn  any  how  to  the  first 
spiral,  are  to  one  another  as  the  arches  of 
the  circle  intercepted  between  B  A  and 
those  lines.  3.  Any  lines  drawn  from  B  to 
the  second  spiral,  as  B  18,  B  22,  &c.  are  to 
each  other  as  tlie  aforesaid  arches,  together 
with  the  whole  periphery  added  on  both 
sides.  4.  Tlie  first  spiral  space  is  to  the 
first  circle  as  one  to  3.  And,  5,  The  fiist 
spiral  line  is  equal  to  half  the  periphery  of 
the  first  circle;  for  the  radii  of  the  sec- 
tors, and  consequently  the  arches,  are  in  a 
simple  arithmefical  progression,  while  the 
periphery  of  the  circle  contains  as  many 
arches  equal  to  the  greatest ;  wherefore  the 
periphery  to  all  those  arches  is  to  the  spiral 
lines  as  2  to  1. 

Spiral,  in  architecture  and  sculpture, 
implies  a  curve  that  ascends,  winding  about 
a  cone  or  spire,  so  as  all  the  points  thereof 
continually  approach  the  axis.  It  is  distin- 
guished from  the  helix,  by  its  winding 
around  a  cone,  whereas  the  helix  winds  in 
the  same  manner  around  a  cylinder. 

Spirals,  yroportioiuU^  are  such  spiral 
lines  as  the  rhumb  luies  on  the  terrestrial 
globe,  which,  because  they  make  equal 
angles  with  every  meridian,  must  also  make 
equal  angles  with  the  meridians  in  the  ste- 
reographic  projection  on  the  plane  of  the 
equator ;  and  therefore  will  be,  as  Dr.  Hal- 
ley  observes,  proportional  spirals  about  the 
polar  point. 

SPIRE,  in  architecture,  vras  used  by 
the  ancients  for  the  base  of  a  column,  and 
iometimei  for  the  astragal,  or  tore.  But, 
among  the  modems,  it  denotes  a  steeple 
that  continually  dimimshes  as  it  ascends, 
wbetlier  eooically  or  pyiaaidaUy.  , 
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SPLACHNUM,  in  botany,  a  genus  of 
the  Cryptogamia  Musci  cUss  and  order. 
jOeneric  character:  capsule  cylindrical; 
veil  and  receptacle  very  large;  fringe  with 
eight  teetli.  Male,  a  bud  on  a  different 
plant;  circular,  terminating. 

SI^LEEN.    See  Anatomy. 

SPLENTS,  or  Splints,  in  surgery, 
pieces  of  wood,  used  in  binding  up  broken 
limbs. 

SPLICING,  in  the  sea  lancuage,  is  the 

untwisting  the  ends  of  two  cables  or  rop»p, 

and  working  the  several  strands  into  one 

another  by  a  fidd,  so  that  tliey  become  as 

strong  as  if  they  were  !mt  one  rope. 

SPLINTER,  a  smalt  shiver  of  wood,  or 
tlie  like.  Ttie  splinters  of  fractured  bones, 
if  loose,  ai*e  to  be  carefully  removed,  other- 
wise replaced. 

SPODUMENE,  in  mineralogy,  one  of 
the  earthy  fossils,  of  a  greenish- white  colqur, 
passing  into  apple-green.  It  occurs  in  small 
masses,  is  shining,  and  of  a  pearly  lustre. 
Specific  gravity  about  3,^.  It  8piits  before 
the  blow  pipe  into  smalli»h  yellowish  folia,' 
and  at  length  melts  into  a  greyish- white 
transparent  gla^s.  It  is  found  in  the  mines 
of  Upton,  in  Sweden,  accompanied  with 
quartz  and  black  mica.   ^ 

SPONDEE,  spondaus^  in  ancient  poetry, 
9  foot  conusting  of  two  long  syllables,  as 
omnes. 

Some  give  the  appellation  spondaic  to 
verses  composed  wholly  of  spondees,  or  at 
least  that  end  with  two  spondees ;  as, 

ConstUU,  atque  ociUua  Pktygia  agmna  dr- 
cunupexit, 

SPONDIAS,  in  botany,  hog-plum,  a  ge- 
nus of  the  Decandria  Pentagynia  class  and 
order.  Natural  ordfer  of  Terebintaceop^ 
Jossieu.  Essential  cliaracter:  calyx  five- 
toothed  ;  corolla  fivepetalled ;  drape  with 
a  five-celled  nut.  There  are  four  species. 

SPONDYLUS,  in  natural  history,  a  ge- 
nus  of  the  Vermes  Testacea  class  and  order : 
animal  a  tethys :  shell  hard,  solid,  vritli  un- 
equal valves;  one  of  the  valves  convex,  the 
other  rather  fiat:  hinge  with  two  recurved 
teeth,  separated  by  a  small  hollow.  Tliere 
are  four  species :  the  shell  of  the  S.  gaedaro- 
pus  is  slightly  eared,  and  spinous :  it  infaa- 
bits  the  Mediterranean,  Indian,  and  other 
seas,  and  is  found  in  almost  infinite  varieties 
as  to  size,  thickness,  and  colours ;  some- 
times entirely  purple,  orange,  white,  or 
broom  colour ;  sometimes  marked  with  va- 
rious streaks,  spots,  dots,  or  bands. 

SPONGIAi  in  natural  history,  tpfmge,  a 
genus  of  the  Vermes  Zoophyte  class  and 
P  t 
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order:  animal  fixed,  torpid,  of  various 
forms,  composed  cither  of  reticulate  fibres, 
or  masses  of  small  spiues,  interwoven  tog^ 
ther,  and  clothed  with  gelatinous  flesh,  foil  of 
small  mouths  on  its  sarface,  by  which  it  ab- 
sorbs and  rejects  water.  Betweeu  fifty  and 
sixty  species  have  been  enmnerated.  S.  of- 
ficinalis is  irregnlariy  formed,  porous,  tough, 
lobed,  and  woolly :  It  is  Ibund  ill  the  Archi- 
pebgo,  Mediterranean,  and  Indian  seas, 
adhering  to  rocks  by  a  broad  base :  it  is  of- 
t^n  found  inclosing  small  stones,  shells,  and 
particles  of  sand :  variety  of  marine  animals 
pierce  and  gnaw  it  into  irregular  vrinding 
cavities,  which  appear  on  the  outside  by 
large  holes  higher  than  the  rest :  its  colour 
varies fix>m a  pale  to  a  deep  yellow:  the 
internal  part,  when  cut  perpendicular,  con- 
sists of  small  tubes,  composed  of  reticulate 
-fibres,  and  ending  on  the  outside  in  an  infi- 
nite number  of  smidl  circular  holes,  vriiich 
are  the  bibulous  mouths  of  the  animal,  each 
of  which  is  surrounded  by  a  few  erect  point- 
ed fibres.  This  iB  the  conmion  sponge  of 
the  shops. 

S.  ventilabrum,  is  fim-sbaped,  regular, 
•oft,  with  reticulate  woody  veins,  covered 
with  pores  like  a  honeycomb.  This  species 
inhabits  the  Norway  and  American  seas:  is 
about  six  inches  high,  and  five  Inroad :  ex- 
actly resembles  a  small  Oorgonta  flabeilum 
in  its  shape  and  ramifications,  except  that 
the  pores  are  angular,  and  the  substance  is 
spongy. 

S.  cristata,  or  cock's-comb  sponge,  is  flat, 
erect,  and  sofV,  growing  in  the  shape  of 
cock's-combs,  with  rows  of  little  holes  along 
the  tops,  which  project  a  little.  It  abounds 
on  the  rocks  to  the  eastward  of  Hastings, 
in  Sussex,  where  it  may  be  seen  at  low- 
wrater.  It  is  commonly  about  three  inches 
long,  and  two  inches  high,  and  of  a  pale 
yellowish  colour.  When  put  into  a  glass 
vessel  of  sea  water,  it  has  been  observ^  to 
suck  in  and  squirt  out  the  water  through 
little  months  along  the  tops,  giving  evident 
signs  of  life. 

S.  tomeutosa,  or  orenSy  stinging  sponge, 
or  crumb  of  bread  sponge,  is  of  many  forms, 
full  of  pores,  very  brittle  and  soft,  and  in- 
terwoven with  very  minute  spines.  It  is 
full  of  iimall  protuberances,  with  a  hole  in 
each,  by  which  it  sucks  in  and  throws  out 
the  water.  It  is  very  common  on  the 
British  coast;  and  is  frequently  seen  sur- 
rounding fucuses.  '  It  is  found  also  on  the 
shores  of  North  America,  Africa»  and  in  the 
East  Indies.  When  newly  taken  out  of  the 
•w,  it  b  of  a  brigbt  orange  coloor^  and  full 
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of  gelatinous  flesh;  but  when  dry,  it  hf^ 
comes  whitish,  and  when  broken  has  the 
appearance  of  crumbs  of  brf  ad.  If  rubbed 
on  the  hand,  it  will  raise  blisters ;  and  if 
dried  in  an  oven,  its  power  of  stinging  is 
much  increased,  especially  that  variety  of  it 
which  is  found  on  the  sea  coast  of  North 
America. 

S.  flnviatOis,  river  sponge,  is  green,  erect, 
brittle,  and  irregularly  disposed  in  numer- 
ous branches.  It  abounds  in  many  parts  of 
Europe,  in  the  fresh  rivers  of  Russia  and 
England,  but  particularly  in  tlie  river 
Thames,  tt  scarcely  exhibits  any  symp- 
toms of  life ;  is  of  a  fishy  smell :  its  pores, 
or  mouths,  are  sometimes  "filled  with  green 
gelatinous  globules. 

So  early  as  the  days  o^  Aristotle  sponges 
Were  supposed  to  possess  animal  life ;  the 
persons  employed  in  collecting  them  hav- 
ing observed  them  shrink  when  torn  from 
the  rockSy  thus  exhibiting  symptoms   of 
sensation.      The  same  opinion  prevailed 
in  the  time  of  Pliny.    But  no  attention 
was  paid  to  this  subject,  till  Count  Mar- 
sigli  examined  them,  and  declared  them 
vegetables.  Dr.  Peysonell,  in  a  paper  which 
be  sent  to  the  Royal  Society  in  the  year 
1753|  and  in  a  second  in  1757,  affirmed 
they  were  not  vegetables,  but  the  produc- 
tion of  animals ;  and  has  accordingly  des- 
cribed the  animals,  and  the  process  which 
they  performed  in   making  the  sponges. 
Mr.  EUis,  in  the  year  1762,  was  at  great 
pains  to  discover  these  animals.    For  this 
purpose  he  dissected  the  spongia  urens,  and 
was  surprised  to  find  a  great  number  of 
small  worms  of  the  genus  nereis,  or  sea  scp- 
lopendra,  which   had    pierced  their   way 
through  the  soft  substance  of  the  sponge  in 
quest  of  a  safe  retreat   That  this  was  really 
the  case,  he  was  fully  assured  of,  by  in- 
specting a  number  of  specimens  of  the  same 
sort  of  sponge,  just  fr»h  from  the  sea.    He 
put  them  into  a  glass  filled  with  sea  water ; 
and  then,  instead  of  seeing  any  of  the  little 
animals  which  Dr.  Peysonell  describe^,  be 
observed  t|ie  papillae,  or  small  holes,  with 
which  the  papDIae  are  surounded,  contract 
and  dilate  themselves.    He  examined  ano- 
ther variety  of  the  same  species  of  sponge, 
and  plainly  perceived  the  small  tubes  In- 
spire and  expire^e  water.    He  therefore 
concluded,  tliat  the  iponge  is  an  animal,  and 
that  the  ends,  or  openings,  of  the  branched 
tubes,  are  the  mouths  by  which  it  receives  ^ 
its  nourishment,  and  discharges  its  excre- 
ments. 
SP00N.M2.    Sea  Flatba. 
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SPOONING,  in  the  sea  langnage,  is  said 
of  a  ship,  which,  bein;^  under  sail  in  a  storm 
at  sea,  is  unable  to  bear  it,  and  conseqnent- 
ly  forced  to  pnt  right  before  the  wind. 

SPORTING.     Although  we  have  not 
omitted  to  notice  what  generally  appertains 
to  the  winged,  finny,  or  quadruped  parts 
of  nature,  it  ap|)eared  to  us  better  to  collect 
the  whole  of  the  matter  relatuig  to  sporting 
in  general,  under  one  head ;   thereby  to 
preclude  the  necessity  for  reverting  to  otlier 
volumes  for  such  information  as  might  be 
sought.    Tlie  reader  will,  however,  remark, 
that  we  have,  nnder  the  article  Angling, 
furnished  an  ample  detaiJ  of  that  diversion  : 
therefore  we  shall  proceed  to  the  discus- 
sion of  what  relates  to  Fowling.      The 
first  item  presenting  itself  to  our  considera- 
.don  is  the  gun ;  which  ought  always  to  be 
tnited  to  the  occasion.    For  ordinary  field 
cxmrsions,  that  is  to  say  when  questing 
for  plieasants,  or  partridges,  the  piece  ought 
to  be  conveniently  hght,  and  of  rather  a 
small  bore  ;  the  barrel  from  two  feet  four 
to  two  feet  six,  or  perhaps  eight,  inches 
in  length.    Chambered  guns  undoubtedly 
strike  hardest,  and  in  most  instances  will 
be  found  to  scatter  least.    Hence  a  good 
marksman   will  prefer  such;    but  taking 
care  to  allow  full  thirty  yards  distance  to 
the  bird,  unless  in  cases  of  emergency,  be- 
/ore  the  trigger  is  drawn.    When  this  pre- 
caution is  neglected,  the  chance  of  missing 
is  greater ;  while,  on  the  other  band,  such 
birds  as  may  be  hit,  are  absolutely  spoiled 
by  the  column  of  shot  which  brings  them 
down.    Tbe  gun  requisite  for  cocking,  that 
is  for  wood  cock  shooting,  is  of  a  veiy  light 
construction,  and  very  short ;  because  the 
birds  generally  rise  well  wid^  shot,  and 
that  tbe  branches  of  trees,  &c.  may  be  less 
in  the  way  of  the  gun's  motion  while  taking 
aim.    We  have  seen  some  guns  made  for 
this  branch  of  shooting  that  have  been  little 
heavier  than  a  hu^e  horse-pistol.    With  re* 
gard  to  such  birds  as  are  foond  on  phiins, 
or  are  aquatics,  guns  of  a  hirger  calibre,  and 
more  strongly  fortified,  so  as  to  resist  a 
large  charge  of  powder  without  recoiling 
severely,  are  indispensably  necessary.    The 
•election  of  a  giui  must  after  all,  depend  on 
various  circumstances,  for  instance^  a  power- 
ful man,  in  the  prime  of  Ufe,  and  of  a  large 
stature,  would  be  no  ways  mcommoded  by 
such  a  one,  as  would  prove  highly  distress- 
ing to  an  elderly  person,  of  a  weak  frame, 
and  of  a  diminutive  site.    Again,  we  necet- 
sarily  make  a  distinction  according  to  the 
Mtwtof  theipprt:  hence,  when  ihooting 
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in  a  punf,  or  when  laying  wait  for  water- 
fowl, a  heavy  gim  may  be  used.    In  truth, 
]^ithout  a  very  strong  charge,  some  of  the 
more  shy,  or  more  full  feathered  birds  are 
not  easily  broui^  down.   Some  ekperiene* 
ed  persons  find  that  with  a  stout  banrcly 
weighing  from  ten  to  fourteen  pounds,  they  « 
c^n  bear  the  recoil  of  even  two  drachms  oif 
powder;  which  in  an  ordinary  piece  would 
produce,  at  least  an  highly  unpleasant  recoil, 
if  not  some  damage  to  either  the  piece  or 
the  sportsman.    Every  barrel  ought  to  be 
chambered ;  because  the  piece  is  (hereby . 
strengthened,  and  the  force,  or  impetuf,, 
of  the  shot,  considerably  increased.    With 
respect  to  the  kind  of  chamber,  a  variety 
of  opinions  exist;  for  the  most  part  purely 
theoretical,  and   in  support  of  some  fa- 
vourite hypothesis,  started  liy  way  of  no« 
velty,  by  some  maker  anxious  to  obtaui 
celebrity.    After  mature  consideration,  we 
are  rather  disposed  to  accord  with  a  num- 
ber of  old  sportmen  in  commending  the 
plain  cylmdrical  chamber,  made  in  the  bott 
screw,  or  by  a  very  small  screw  stump 
added  to  the  bott  of  the  piece:  the  hitter 
being  preferable  in   respect   to  security 
against  lodging  fire  in  the  worm  of  the 
screw ;  but  rather  more  expensive. 

The  lock  of  a  gun  is  a  most  important 
object.  It  cannot  well  be  too  small  and 
compact,  provided  space  be  allowed  for 
the  free  movement  of  tbe  several  parts. 
We  all  know  that  the  lock  of  a  pistol  will 
answer  its  purpose  as  well  as  that  of  a  mus- 
ket The  great  consideration  is,  that  friction 
should  be  avoided  by  every  possible  means, 
which  is  best  effected  by  the  most  simple 
movement^  and  by.  keeping  them  clear 
from  the  plates.  Every  part  subject  to  the 
action  of  another  should  be  well  steeled  and 
hardened ;  and  where  practicable  friction- 
rollers  should  be  employed.  The  |>an,  above 
all  things,  ought  to  shut  very  close,  and 
to  spring  up  in  a  smart  manner,  when  struck 
by  the  flint.  The  trigger  should  not  be 
subject  to  action  at  half-cock ;  but  at  full* 
cock  ought  to  draw  with  little  resistance : 
at  least,  it  should  not  require  such  force  as 
might  derange  the  aim,  or  delay  the  dis- 
charge. 

Such  guns  as  have  double  barrels,  are 
commonly  proyided  with  a  trigger  for  each 
lock  ;  tliough  some  are  made  with  but  one 
trigger.  In  ^e  former  case,  either  barrel 
may  be  disdiarged  at  pleasure,  which  is  not 
always  the  case  in  the  hitter  mode  of  con- 
straction ;  which,  thongfa  apparently  more 
siBipley  is  by  no  meui  t#  ceoiMttent  The 
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alleged  reason  of  having  bat  one  U,  that  the 
Ulterior  is  simplified,  while  the  sportsman 
b  less  bewildered  in  regard  to  the  choice  of 
triggers,  and  in  the  application  of  the  finger 
thereto ;  bnt  we  conceive,  that  no  cool  or 
expert  sportsman  b  ever  at  a  loss  in  those 
particulars. 

We  now  come  to  speak  of  the  sizes  of 
sliot  in  ordinary' use,  as  they  are  appro- 
priated to  various  kinds  and  sizes  of  btitis : 
observing,  that  many  old  sportsmen  and 
game-keepers  consider  it  advantageoos  to 
mix  No.  4,  5,  6,  and  f ,  in  nsariy  eqnal 
<)ii<intiiie8.    This,  however,  does  not  seem 
to  be  warranted.    The  appfication  of  par- 
ticular sizes  to  corresponding  purposes,  ap- 
pears to  us  more  proper  -,  nor  can  we  re- 
ject that  wliich  rests  on  the  solid  bans  of 
reason,  in  favpnr  of  a  system  bnt  partially 
supported,  even  in  words,  and  without  a 
sufficient  course  of  experiment  under  the 
eye  of  impartiality.    We  have,  mdeed,  the 
assertions  of  various  gentlemen,  of  the  most 
candid  dispositions,  and  versed  in  those  ex- 
perimental tests  requisite  to  sanction  a  prac- 
tice, whereby  it  should  appear  that  no  mix- 
ture should  ever  take  place ;  but  that  %rhere 
hiige,   shy  game  is  sought  (such  as  wild 
gce»e,  bustards,  &c.)  No.  1  should  be  ns^ ; 
or  in  defimlt  of  that,  No.  2 :  that  where 
wild  ducks,  and  other  hard-feathered  birds 
are  in  view,  No.  3,  or  4,  should  be  used  ; 
that  for  bares,  pheasauts,  and  partridges, 
No.  4  and  5  ought  to  be  employed;  that 
for  woodcocks,  No.  6  and  7  snit  well ;  while 
for  snipes  and  quails.  No.  7  and  8  answer 
admirably.   ^    for   ortolans,    larks,    &r. 
No.  9  aud  10  should  be  used,  where  the 
birds  are  not  very  shy  ;  otherwise  No.  8. 

From  this  it  will  be  seen,  that  No.  4,  5, 
6,  and  7,  certainly  constitute  the  general 
expenditure  of  the  regular  sportsman ;  bnt 
we  ciuuiot,  from  that,  deduce,  that  they 
ought  to  be  mixed.  However  much  we  may 
differ,  in  the  above  point,  from  the  Rev. 
W.  B.  Daniel,  author  of  the  celebrated 
**  Rural  Sports."  Such  is  the  opinion  we 
entertain  of  that  work,  that  we  shall  pre- 
sent our  readers  with  the  following  passage 
rxiracted  from  his  second  volume.  He 
gives  the  following  table. 

'  Omiiis. 

"  One  ounce  of  common  shot.  No.  4, 

contains  ' 166 

Charge  for  double  gun 317 

One  ounce  of  patent  shot.  No.  4, 
contains  202 

Charge  for  double  gun 575 


Tlie  difference  of  charge,  between  the 
patent,  and  the  common  shot,  is 
therefore  58  grains  in  the  ounce. 

Grains. 

One  ounce  of  No.  5,  common  shot, 

contains 230 

Charge  for  ditto 437 

One  ounce  of  pattnt  ditto 271 

Charge  for  ditto 512 

Difference  75  grains. 

One  ounce  of  No.  6,  common  shot, 

contains 300 

Charge  for  ditto 554 

One  ounce  of  patent  ditto 327 

Charge  for  ditto .\ 630 

Difference  76  grains. 

One  ounce  of  No.  7,  common  shot, 

contains  563 

Charge  for  ditto 708 

One  ounce  of  patent  ditto 388 

Charge  of  ditto 757 

Difference  49  grains. 

MIXED  SHOT. 

One  ounce  of  No.  4,  5,  6,  common 

shot,  contains  232 

Charge  for  ditto 45-% 

One  ounce  of  patent  ditto,  No.  4, 

5,6   263 

Charge  for  ditto 493 

Difference  59  grains. 

One  ounce  of  No.  5,  6,  and  7,  com- 
mon shot,  contain 297 

Charge  for  ditto 582 

One  ounce  of  patent,  No.  5, 6,  7  ....  330 

Charge  for  ditto 599 

Difference  17  grains." 

Our  readers  cannot  fail  to  perceive,  that 
the  word  *'  charge  "  is,  in  the  above  case, 
purely  arbitrary ;  we  necessarily  conclude, 
tiiat  Mr.  Daniel  found  such  answer  well  for 
the  double  barrel  gun  which  he  used ;  which 
might  be  of  a  large,  or  of  as  mall,  bore.  Tak- 
ing tlie  average,  wc  compute  his  charges  to 
weigh  about  9  or  iO,  to  the  pound  ;  and  this 
we  may,  perliap;*,  6nd  to  be  tolerably  cor- 
rect, as  a  standard  on  common  occasions  ; 
fince  it  is  found,  in  general,  that  a  bag  of 
shot,  weighing  a  quarter,  t.  e.  28  pounds, 
will  make  about  260  charges. 
Mr.  Daniel  continues  as  follows  : 
*'  The  smallest  shot  above  mentioned, 
(t.  e.  No.  7),  will  kill  at  foity  yards;  the  ve- 
locity of  a  cliarge  of  No.  7,  being  equal  to 
one  of  No.  3,  at  that  distance }  and,  since 
small  shot  fly  thicker  tliau  lar^^o,  in  propor- 
tion to  size,  and,  as  there  are  many  partfi 
about  the  body  of  a  bird,  wherein  a  pelltt 
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of  No.  7  will  affect  its  vitality,  equal  to  a 
pellet  of  No.  tf,  the  chances  for  iiiiing  the 
tbrmer  are  multiplied  in  the  marksman's  fa- 
vour ;  for  it  is  the  number,  and  not  the 
magnitnde  of  the  particles,  that  kills  on  the 
spot.  If  sportsmen  would  be  persuaded  to 
ose  No.  5  and  6  in  grouse  and  partridj^e, 
and  No.  7  in  woodcock-sliooting,  instead  of 
No.  3  and  4 ;  and  No.  4  and  b  for  black- 
game  and  pheasants,  instead  of  No.  s  and 
S,  they  would  bring  home  one- third  more 
game,  and  not  destroy  one  bird  more  than 
usual.  They  who  prefer  large  shot,  and  ac- 
custom themselves  to  fire  at  great  dis- 
tances, leave  nearly  as  many  languishint?  ui 
the  field,  as  immediately  fall,  wliereas  those 
that  use  small  shot,  and  shoot  fair,  fill  their 
bag,  with  little  spoil  or  waste,  beyond  what 
they  take  with  them  from  the  field.** 

We  derive  much  satisfaction  from  the 
support  of  so  respectable  an  autliority,  and 
from  the  assurance  of  another  veteran,  in 
omithologic  devastation,  who  assures  us, 
that  for  upwards  of  twenty  years  he  never 
ased  any  shot  for  field  sport,  above  the  size 
•f  No.  6,  with  which  he  has  killed  bustards 
and  deer ;  tlie  same  authority  furtlier  states, 
that  for  the  ordinary  birds  of  small  game, 
such  as  snipes  and  quail,  No.  8  was  always 
found  perfectly  adequate.  For  geese,  and 
in  general  for  ducks,  it  was  his  constant 
practice  to  load  with  No.  3  or  3,  according 
to  the  expanse  of  water.  We  are  likewise 
indebted  to  the  same  authority  for  a  kind 
of  standard,  by  which  sportsmen  in  general 
may  be  guided  with  propriety,  which 
serves,  at  tlie  same  time,  to  supply  a  defici- 
ency prevailing  in  all  publications  on  this 
subject. 

*^  Many  persons  are  unable  to  estimate 
the  proper  charges  of  powder  and  shot  for 
their  re^pective  pieces  ;  it  is  true,  some 
autliors  tell  u.^,  to  be  guided  by  the  weight 
of  the  ball  ;  but  it  often  happens,  chat  a 
ball  is  not  at  hand ;  and,  when  obt'iined, 
unless  it  fits  exactly,  and  u  perfectly  sphe- 
rical, will  not  determine  tlie  true  dimen- 
sions of  the  bore.  I  have  always  found, 
that,  with  the  best  powder,  a  charj^e  equal 
to  a  dianie  er  and  a  half  of  the  bore,  was  the 
best,  that  is,  the  most  efl&cient  quantity ; 
that  it  impelled  an  equal  quantity  of  shot, 
with  great  force  ;  and  that  without  causing 
too  great  a  recoil.  Thus  if  the  bore  were 
iix-eiglitks  of  an  inch,  the  load  of  powder, 
poured  loosely  into  the  piece,  should  raise 
the  ram  rod  nine-eighths  from  an  inch  ;  or 
•oe  inch  and  one-eighth.  The  wadding 
•hoold  be  of  thick  leather,  or  fdt  (i.  e.  old 


liat)  cot  out  with  a  madiine ;  that  should  be 
rammed  down  firmly,  but   not  so  as  to 
bniise  the  grains  of  powder.    Then  put  m 
the  same  measure  of  shot,  as  you  did  of 
powder,  and  ram  it  down   rather  mode- 
rately.  after  covering  witli  a  second  wadduig 
as  above.    Observe,  that  shot  will  spread 
more  or  less  in  proportion   to  the  force 
with  whidi  it  is  rammed  down  ;  the  more 
it  is  rammed,  the  less  it  will  diverge.    The 
above  mode  of  charging   will  cause  the 
charge  in  a  piece  of  three  quarters  of  an 
inch  bore,  to  occnpy  a  <lepth  of  fy\i  two 
inches  and  a  half  in  depth.    Some,  who 
have  a  great  predilection  for  large  charges 
may  smile  at  tlie  above  quantity,  which  has, 
however,  answered  admirably  with  me,  and 
will  be  found,  under  fair  and  repeated  ex- 
periments, to   he  the  most  killinc  charge 
that  can  be  used.     But  I  must  remark, 
that,  owing  to  some  fault  in  the  construc- 
tion, and  especially  if  the  vent  be  placed  at 
at!  beyond  the  bottom  of  the  barrel,  some 
guns  will  recoil  severely,   even  with  the 
above  moderate  charge.     When  such  is  the 
case,  I  should  recommend  that  the  piece  be 
chambered." 

The  foregoing  perspicuous^  mode  of 
charging  appears  so  reasonable,  and  is 
founded  on  so  regular  a  compntation,  that 
we  feel  a  confidence  in  urging  all  sportsmen 
to  give  it  a  fair  trial ;  it  is  obviously  mo* 
derate  ;  therefore  may  be  considered  as  de- 
void of  danger.  Upon  that  principle  we 
could  expatiate,  at  great  length,  regarding 
the  highly  culpable  practice  of  carrying  a 
piece  fuU-cocked  ;  also  of  letting  it  swing 
in  sach  a  direction  as  might  canse  the> 
charge,  in  case  of  accident,  to  woood  any 
person  in  tlie  field.  The  muxzle  ought  al- 
ways to  be  carried  above  the  shoulder ; 
and,  in  general,  it  ought  to  be  the  endea- 
vour of  every  sportsman,  to  avoid  every 
liability  to  endanger  eitlier  himself,  or  any 
other  person.  However  inconvenient  stop 
locks  may  prove  on  some  occasions,  they 
nevertheless*  have  the  great  recommenda- 
tion of  being  on  the  safe  side  of  the  ques- 
tion :  when  a  gun  is  put  by  in  a  situation 
accessible  to  other  persons,  even  when  un- 
loaded, it  ought  to  hive  the  lock  stopped,  to 
prevent  its  being  injured ;  but  when  a  piece 
is  loaded,  which  should  never  be  the  cas6y 
except  under  very  pressing  circumstancea, 
due  care  ought  to  be  taken  to  prevent  its 
being  in  the  hands  of  children^  orof  aqy  but 
those  for  whose  use  it  nay  be  intended. 

Having  said  thus  Huicb  m  regwd  to  the 
constmctioD  or  kinds  ef  gms  proper  for 
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gbooting  in  general,  we  shall  proceed  to  grouid  witli  considerable  difficolty.  Hence 

state  a  few  particulars  relating  to  the  farioos  they  hare  been  frequently  cangbt  by  grey- 

hinds  of  game  generally  sought,  and  to  give  hoinids,  after  chases  affording  considerable 

the  sportsman  as  much  insigl^t  as  oar  Hmits  divenion.    It  is  evident,  that  for  so  heavy 

may  allow,  regardmg  the  laws  in  force  on  a  bird,  laiige  shot  most  be  necessary ;  es- 

the  subject  of  shooting,  &c.  pectallywben  found  on  a  pfaun,  where  it  is 

The  Bustard  is  the  Urgest  of  our  fea-  extremely  shy.  Some  have,  however,  been 
thercd  game,  the  male  sometimes  weighing  brought  down  with  No.  6  ;  but  in  socli 
nearly  thirty  pounds,  bemg  ui  length  (from  cases  they  have  risen  within  a  moderate 
beik  to  toe)  nearly  four  feet,  and  expand-  distance.  In  aiming  at  the  bustard  with 
ing  its  wmgs  so  as  to  measure  foil  nine  feet  Urge  shot,  endeavour  to  strike  under  the 
between  their  tipt.  Some  consider  it  to  be  vring  ;  but  if  with  any  thing  less  than 
gtllhiaeeoas,  while  others  class  it  vrith  the  No.  2,  you  cannot  do  better  than  level  just 
iMitrich  tod  cassowary.  The  bill  is  strong,  before  his  beak ;  so  a»  to  hit  the  head.  This 
Md  somewhat  conyex  ;  the  eyes  red ;  head  bird  is  by  soipe  called  the  floriken  ;  in  the 
and  neck  aih^oloured  ;  and  on  each  side  cast  it  is  called  the  chermss. 
efthe  lower  beak  is*  a  tuft  of  feathers  from  The  PheaamU^  though  not  a  native  of 
Ave  to  nine  inches  in  length ;  in  some  coun-  England,  nor  indeed  of  Europe ;  for  it  was 
tries  of  a  beautiful  jet  black,  but  with  us  of  first  brought  from  the  banks  of  the  Phasis 
a  white  or  don  colour.  The  back  is  barred  in  Asia  Minor ;  has  multiplied  so  extensively 
transversely  with  black  and  bright  rust  co«  among  us,  as  to  form  a  very  considerable 
kuir  i  the  greater  quill-feathers  are  brown,  object  among  the  sporting  world.  The 
the  belly  white,  the  tail  has  twenty  fea-  cocks  sometimes  weig^  nearly  four  pounds  \ 
thers,  the  middle  ones  barred  with  black  ;  though,  in  general,  not  more  than  three : 
the  lep  are  long,  naked  above  the  knees ;  the  hen  is  usually  from  eight  to  twelve  ' 
it  has  no  hind*toe  (which  is  a  peculiarity  ounces  lighter.  This  bird  is  too  well  knowii 
whereby  this  gepus  b  distinguishied,  for  to  require  description  in  respect  to  colour 
there  are  iimumerable  varieties  in  different  or  figure.  The  wings  of  a  pheasant  are  ex- 
perts of  the  world)  but  has  a  callous  pro-  tremely  weak  ;  hence  it  can  rarely  fly  half 
cess,  serving  as  a  heel  The  female  rarely  a  mile.  To  this  it  is  attributed  that  none 
exceeds  twelve  poimds  in  weight,  and  is  are  found  on  the  new  continent ;  though 
not  so  strikingly  marked  as  the  nude,  and  they  are  now  very  numerous  throughout 
has  DO  tufts  under  the  biD ;  her  colour  is  Europe,  and  in  some  parts  of  Africa,  as  well 
more  dull,  and  she  has  not  the  reservoir,  or  as  in  Asia.  There  are  many  varieties,  such 
water  poucli,  found  withtei  every  male,  and  as  the  argus,  of  which  the  wings  are  all  over 
which  is  capable  of  containing  from  four  to  dotted  as  with  eyes ;  the  golden,  which  if 
seven  pints  of  water.  This  enables  the  of  a  beautifril  lustre  green,  marked  with 
bustard  to  remain  for  a  long  time  on  those  gold  coloured  specks  of  the  most  vivid  ap« 
immense  pbins,  remote  from  water,  where  it  pearance;  the  bhick,  which  is  only  found 
is  often  found,  and  where  the  female  lays  her  in  India,  where  it  is  called  the  Moco,  and 
eggs,  which  are  of  a  pale  olive  brown,  sprin-  b  erroneously  considered  as  appertaining 
kled  with  dark  spots ;  her  nest  b  very  soon  to  the  crow-tribe. 

made,  being  nothing  more  than  a  skaHow  The  pheasant  does  not  easily  resign  its 
hollow  scraped  in  some  dry  place,  especially  wild  habits;  when  it  does,  it  seems  to- 
la a  turnip  field,  or  in  some  dry  stubble,  or  languish ;  it  hiys  but  few  eggs,  and  b  indif- 
grass,  whence  she  can  see  whatever  ap-  ferent.  Or  indeed  at  a  loss,  regarding  ita 
preaches.  Her  own  colour  so  much  resem-  young ;  which  are  usually  hatched  and 
bles  the  soil,  that  unless  scented  by  dogs,  reared  by  a  common  hen  on  that  account. 
,  she  b  often  put  up  by  persons  who  almost  When  allowed  to  ramble,  they  multiply  as 
tread  on  her  before  she  rises.  qnick  as  the   means  of  subsbtence  may 

Bustards  were  formerly  numerous  in  afi'ord,  and  appean  to  thrive  during  even 
Eujclaud,  but  now  are  only  found  in  the  our  most  rigorous  vrinters.  They  are  ex- 
south  and  east  parts,  particularly  on  the  tremely  fond  of  ants ;  without  vrhich  it  b 
large  do^us  of  Yorkshire,  and  of  Wiltshire  asserted  by  many,  they  vrill  neither  breed, 
and  Dorsetshire;  they  are  supposed  to  be  nor  remain  where  bred.  In  coppices 
extinct  in  Scotland.  They  vi»ry  rarely  abounding  with  haws,  hips,  and  many  other 
wander  more  than  thirty  miles  from  their  >  kind^  of  berries,  the  pheasant  takes  great  de- 
^  haaatSi  making  very  short  flights,  light ;  they  also  fatten  a  little  upon  acorns. 
Tjr  nf^i  and  riamg  firom  the  They  b^gbi  crowing  about  the  middle  of 
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Mard^  wfien  they  wiU'fometimes  come 
into  the  fkitn^yards  and  tread  the  common 
heot  i  whence  many  assert  the  finest  game 
fowls  are  produced  ;  for  tlie  pheasant  is  re« 
markable  for  his  spirit.  One  cock  serves 
seven  or  eight  hens.  They  are  particularly 
fond  of  clover  ;  especiaUy  when  it  stands 
for  seed,  in  that  they  will,  if  nndisturhed, 
make  tlieir  nests ;  hence  so  many  young 
and  eggs  are  destroyed  by  the  scythe. 

In  pheasant  shooting  most  old  uportionen 
confine  their  aim  to  the  cook  birds,  unless 
the  game  is  extremely  abundant ;  when  it 
is  often  necessary  to  thin  them,  on  account 
of  the  prodigious  damage  they  do  among 
ripening  com.  When  the  com  is  cut  they 
will  frequent  the  stubble,  in  search  of  the 
stray  grains,  until  alarmed  by  the  researches 
of  sportsmen  ;  at  first  they  take  to  the 
hedge-rows,  where  they  often  lay  extremely 
dose,  or  wind  in  amon^  the  briars,  so  as  to 
patie  the  spaniels,  and  to  rise  in  a  position 
adverse  to  the  sportsman.  Afte**  being  se- 
veral times  put  up,  they  take  refuge  in 
heavy  woods,  in  which  it  is  extremdy  diffi- 
cult to  make  them  take  wing ;  there  they 
mn  under  the  low  bushes,  and  generally 
gain  much  upon  the  dogs,  unless  followed 
op  with  great  spirit  and  activity.  Aim  at 
the  bead  or  wing,  allowuig  a  moderate  ad- 
vance for  the  birds  flight,  which  is,  at  first, 
very  rapid,  but  soon  becomes  langnid,  and 
is  at  all  times  very  fluttering  and  noisy. 

Sportsmen  are  sometimes  deceived  in  re- 
gard to  the  sex  of  the  burd  they  fire  at ;  for 
a  peculiarity  obtains  among  pheasants  which 
js  perhaps  little  known ;  namely,  that  after 
n  certain  age  the  hen  becomes  barren, 
■lonltSy  and  assumes  the  plumage  of  the 
cock.  In  this  state  she  is  subject  to  tlie 
jealousy  of  all  the  males,  and  has  an  unna- 
tural bent  towards  the  destraction  of 
whatever  eggs,  of  her  own  species,  she  can 
find. 

Pheasant  shooting  commences  on  the 
first  of  October,  and  requires  very  well 
trained  f  panids.  Sacfa  as  are  strong  in  the 
chest  and  loms,  with  very  short  legs,  are 
keen,  obedient,  and  coorageons,  should  be 
selected.  Unless  these  qualities  exist,  the 
sportsman  will  meet  with  great  mortifica- 
tion ;  his  dogs  will  put  up  tlie  birds  at  a 
great  distance,  and  afte^  having  fiulgaecl 
theflBsdves,  will  hunt  without  spirit  or  dis- 
crimination. They  will  drive  the  pheannts 
up  aaM>ng  the  low  boughs  in  the  wood^ 
aqd  pnnle  to  no  purpose.  Spaniels  that 
have  a  taint,  however  remote,  of  the  hoandi 
will  be  bflbblersi  ■nttcMiy,  and  qaki  hinb 


for  hares.  If  good,  you  cannot  have  too 
many  spaniels  for  pheasant  shooting  ;  but, 
if  bad,  every  additiond  dog  wiU  prove  ao 
additional  tormentor. 

Mr.  Danid'  justly  observes,  ^  there  art 
no  fixed  rules  for  beatuog  Coverts ;  this,  how- 
ever, ought  to  be  a  standing  regnlatiott,  ne- 
ver to  beat  in  a  slovenly  manner :  a  nide  of 
pheasants  are  sometimes  collected  in  a  very 
small  space,  and  in  the  middle  of  the  day 
conced  themselves  very  dose.  In  the  eariy 
part  of  the  season,  pheasants  prefer  grassy, 
brambly,  two  and  three  year  old  slops ;  and 
it  is  lost  labour  to  try  higher  growths  :  as 
the  season  advances,  they  will  lie  ui  clearer 
bottoms,  especidly  among  pits  of  water, 
which  are  sometimes  found  in  woods.  In 
winter,  skirting  the  edges ;  and  afterwards, 
by  degrees,  sinking  deeper  into  the  coverts, 
is,  perhaps,  where  the  game  is  not  very 
plentiful,  as  good  a  mode  as  any.  The 
haunt  of  the  game  that  have  been  feeding 
in  the  adjoining  fidds,  will  thus  probably 
be  hit  off;  and  it  may,  at  least,  serve  td 
show  whether  there  is  game  in  the  covert. 
If  any  of  the  spaniels  are  wide  rangers,  af- 
ter traversing  the  wood  well,  dwajrs  nmke 
a  condudmg  drcuit  round  the  edge  of  it : 
depend  upon  getting  shots,  by  this  means, 
at  those  birds  which  may  have  ran,  or 
flown,  fix>m  the  interior  parts." 

The  Partridge  is  the  most  common  spe- 
des  of  fidd  game  m  England.  We  have  se^ 
verd  varieties  of  this  ddidoos  butl,  but 
those  we  call  partridges  are  dther  grey  or 
red ;  the  hitter  is  the  biggest,  and  often 
perches  upon  trees :  not  being  a  native  of 
our  climate,  but  first  introduced  from  the 
south  of  Spain,  it  is  not  very  common,  and 
is  reared  with  some  difficdty.  The  grey 
dways  keep  en  the  ground,  and  form,  by 
for,  the  greater  part  of  the  sportsman's  suc- 
cess. The  partridge,  of  wintever  spedes, 
rarely  remains  long  in  the  forest ;  but  has 
its  haunts  under  thick  grown  hedges,  espe- 
cially near  to  stubbles,  wherein  it  feeds 
with  its^yonng  so  soon  as  the  gleaners  have 
performed  thdr  task.  The  partridgo 
hatohes  a  foil  month  before  the  pheasant ; 
therefore  the  former  may  be  killed  on  the 
first  of  September.  The  propensity  of  the 
partridge  to  firequent  open  fidds,  subjects 
it  to  great  danger,  both  from  regular  sports* 
men  and  from  poachers ;  tlie  latter  avail 
themselves  of  the  dacrity  with  which  this 
bird  answers  to  the  cdl,  and  by  dd  of  m 
well  broke  setting  dog,  perhaps  of  no  Mood, 
b«t  completely  obedient,  and  keen  after 
game,  it  is  coveffM)  with  the  net,  or  led  into  a 
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kibyriiith  of  springes.  The  male  bird 
geoerally  wei§rlM  nearly  a  pound,  the  female 
drdinarily  aboat  two  or  tliree  ounces  less. 
They  pair  about  the  middle,  or  end  of  Fe- 
bruary :  there  are  always  more  cock,  than 
hen-chicks :  this  produces  great  struggle  for 
possession  of  mates,  in  which  many  are 
kUied.  I'he  Duke  of  Kingston  used  to  have 
his  covies  netted  so  soon  as  the  birds  be- 
gan to  pair,  and  thinned  the  number  of 
cocks,  and  thereby  had  regular  broods, 
which  never  happens,  when  the  hens  are 
followed  by  two  or  more  cocks ;  as  she  then 
drops  her  eggs  in  different  places,  and  can- 
not,  of  course,  hatch  them  in  any  numbers. 
Tlie  bens  lay  on  the  ground,  among  a  few 
bents  and  leaves  scraped  together,  usually 
witliin  some  hoUow  madie  by  the  tread  of  a 
horse,  or  by  the  removal  of  some  large 
stone  or  clod.  Partridges  are  very  amo- 
rous and  prolific :  they  ordinarily  lay  from 
sixteen  to  twenty  eggs,  and  often  may  be 
seen  leading  their  young  in  covies  of  seven 
•r  eight  brace.  In  1793,  on  a  fiirm  occu- 
pied by  Mr.  Pratt,  near  Terling,  in  Essex,  a 
nest  was  found  m  a  6illow,  containing  tliir- 
ty-threc  eggs  ;  of  thes6  twenty-three  were 
hatched,  and  the  birds  fledged  ;  four  more 
bad  nine  birds  in  them ;  the  eggs  were  piled 
in  a  very  curious  manner  by  the  hen,  wliicb 
covered  them  all.  The  above  instance  of 
fecondity,  tliough  rare,  is  not  singular  ;  for 
in  June,  1801,  at  the  seat  of  Mr.  Clarke, 
Walton  Place,  Northumberhmd,  a  nest  was 
Ibnnd  in  a  plantation,  containing  thirty- 
three  eggs  ;  and  in  1798,  one  was  found  in 
a  wheat-ifield,  in  Somersetshire,  with  twen- 
ty*eight  eggs.  In  the  year  1788,  a  partridge 
was  found  sitting  in  the  heart  of  an  oak  pol- 
lard, mauy  feet  from  tlie  ground ;  altliough  a 
stile  was  fixed  into  the  tree,  and  persons 
'  were  perpetually  passing  by.  She  hatched 
sixteen  eggs,  and  assisted  her  diicks  to 
scramble  down  among  tlie  twigs,  until  they 
were  all  in  safety  on  the  grass. 

Wliile  the  diicks  are  young,  and  unable 
to  fly,  the  old  birds  attend  to  them  very  as- 
siduously j  at  the  least  aburm  they  all  shel- 
ter under  the  hen's  wings,  or  perliaps  under 
those  of  the  cock.  When  a  dog,  dec.  breaks 
in,  the  cock  pretends  t6  be  in  a  state  of  de- 
bility, and  separates  from  the  hen,  which 
leads  the  brood  away  ;  the  dog  is^  thus  led 
astray.  Partridges  will  also  fly  at  a  kite 
that  hovers  over  their  young,  in  defence  of 
which  they  are  extremely  daring  and  inde- 
flitigable.  lliese  birds  often  pair  with  banni 
door  fowls ;  but  are  by  no  means  prone  to 
ilooiesticatioo.   It  is  probably  owing  to  the 


intermixture,  that  covies  have  been  seen 
pied,  party-coloured,  or  white. 

In  shooting  partridges,  pointers  and  set- 
ters are  usually  employed :  they  should  be 
thoroughly  staunch,  and  perfectly  under 
command.  The  best  pointers  are  of  a  tall 
stature,  rather  light  than  heavy,  in  the 
limbs,  with  small  heads,  deep  chests,  and 
lank  about  the  abdomen.  The  more  white 
about  tiiem,  the  better  tliey  vrill  be  distin- 
guished, especially  towards  the  close  of  day. 
All  dogs  that  stand,  or  set,  ought  to  quar- 
ter their  grounc^  well,  and  should  naturally 
turn  to  windward  ;  so  as  neither  to  blink, 
nor  to  run  up,  the  birds.  Though  setters 
are  much  used  by  poachers,  yet  many  gen- 
tlemen prefer  them  to  pointers ;  but  they 
answer  for  low  coverts  only,  such  as  clover 
and  stubbles.  The  poachers  work  by  night, 
and  prefer  open  countries  to  such  as  are 
enclosed ;  espedally  when  they  use  the  tun- 
nel-net. To  prevent  them  from  catching 
bbds  with  that  destructive  machine,  a  few 
young  partridges  sliould  be  got  early  in  the 
season;  these  having  their  bearing  claws 
cut  off,  cannot  run,  but  alvvays  spring,  apd 
induce  Uie  whole  covey  to  rise.  To  obviate 
the  ordinary  mode  of  netting  birds  at  night, 
the  stubbles  should  be  bushed ;  that  is,  a 
number  of  strips  of  agUntine,  dog-rose,  or 
even  large  thistles,  should  be  hud  about  in 
tlie  fields ;  that  tlie  net  may  be  intercepted, 
and  the  birds  be  inarmed. 

With  regard  to  the  variety  of  partridges, 
it  would  be  almost  endle((s  to  describe 
them  :  in  some  countries,  they  are  of  a  fine 
black  on  tlie  breast,  where  each  feather 
bears  a  white  spot  about  the  size  of  a  pea ; 
the  rest  of  the  body  being  strongly  marked 
with  game-feathers.  The  red-legged  par- 
tridge is  a  native  of  hot  climates ;  it  is  a 
beautiful  bird,  grows  very  large,  and  is  pe- 
culiarly marked  with  yellow  near  the  eyes, 
while  the  breast  bears  a  large  cUu*k-colour- 
ed  crescent.  Whatever  is  of  a  red,  or  glow- 
mg  colour,  attracts  tliese  birds  greatly ; 
hence  they  are  very  keen  in  swallowing 
red-hot  cinder^;,  &c.  which,  however,  soon 
kill  them.  Tliis  bird  is  possessed  of  great 
speed,  and  after  running  for  some  distance, 
generally  mto  a  covert,  vrill  crouch,  and  al- 
low the  dogs  to  be  on  the  point  of  seising,  be- 
fore he  will  take  wing.  There  are  very  few 
of  this  breed  in  England;  what  there  are  seem 
to  be  purely  accidental.  When  wounded, 
thtey  go  to  ground  in  rabbit  burrows,  &c. 

The  BUuk-grousef  which  is  a  species  of 
partridge,  is  found  chiefly  on  extensive 
woods  in  the  northern  parts  of  Britain  i 
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there  it  is  fonnd  in  immense  abundance. 
Some  are  also  seen  in  Hampshire :  it  is  .pe- 
cahariy  attached  to  woody  and  monntainbus 
hitoations;  especially  where  the  hether  grows 
lar|^,  and  where  juniper  bushes  abound. 
The  black>gTouse  perch  on  trees ;  they  ne- 
ver pair ;  but  when  the  cocks  crow,  and 
clap  their  wings,  the  hens  fly  to  them  from 
all  quartern.  The  male  weiiehs  full  two 
pounds,  in  general ;  the  females  rather  less. 
They  Uve  under  tlie  snow  during  great  part 
of  winter  ;  but  always  take  the  precaution 
of  eating  their  All  of  birch  catkins,  before 
they  shelter  there.  Cherries  and  pease  are 
deleterious  to  this  bird. 

The  Red- grouse.  Moor -cock,  or  Red-game, 
This  bird   lives  chiefly  on   the  extensive 
moors  in  Nortli  Britain,  and  in  the  uortliem 
parts  of  England ;  also  in  some  of  the  VV^elsh 
counties.    It  is  supposed  to  be  a  native  of 
Britain,  and,  uideed,  to  be  peculiar  to  our 
islands.    Tlie  male  usually   weighs  about 
eighteen  ctiuces  ;  the  female  about  four- 
teen.   They  pair  in  the  spring,  and  the 
broods  flock  together  during  winter  ;  being 
then' remarkably  vigilant  and  shy.    They 
nsuallv  resort  to  tlie  summits  of  hills  cover- 
ed  with  hether,  juniper,  bilberry,  &c.  it  is 
necessary  to  draw  them  so  soon  as  killed  ; 
else  they  speedily  become  tainted.    Setters 
are  better  than  pointers  for  following  red- 
grouse,  on  account  of  their  long  Iiair,  which 
protects  them  from  the  action  of  the  co- 
verts ;  but,  to  enable  their  acting  with  vi- 
gour, they  must  often  be  supplied  witli  wa- 
ter ;  which,  on  many  moors,  will  not  be 
readily  found.    Tliis  sport  commences  on 
the  mh  of  August.    In  1801,  a  gentleman 
in  Invemessshire  shot  flAy-two  brace  of 
moor-game  in  one  day,  all  single,  and  on  the 
wing. 

The  h'hiie'gnmu,  White-game,  or  Ptar- 
magan,  is  about  the  same  size  as  the  red* 
grouse ;  but  its  plumage  is  of  a  pale  brown, 
or  ash  colour,  mottled  uitb  dusky  ypots  and 
minute  bars  ;  the  head  and  neck  have 
brood-bars  of  bkick,  nist  colour,  and  white ; 
the  wings  are  white,  as  is  the  belly,  llie 
males  are  beautifully  plumed.  In  winter 
the  ptarmagan  b  nearly  white ;  they  are 
feathered  to  the  very  claws,  and  have  strong 
hairs  growing  upon  their  soles.  This  bird 
seems  to  deligtit  in  a  cold  temperature ;  al- 
ways following  the  snow,  (even  to  tlie  sum- 
mits of  the  Grampians),  in  which  it  bur- 
rows: it  carefully  avoids  the  solar  rays. 
The  Greeulauders  catch  them  by  dropping 
loops  over  their  necks,  as  they  lit  at  the 
mouths  of  their  barrows,  w  on  ttonet  of 


their  own  colour,  which  they  carefully  se- 
lect to  roost  upon  during  bleak,  dull  wea- 
ther. In  Nova  Scotia,  they  are  called 
'*  birch-partridges :"  in  that  quarter  their 
feathers  grow  double,  during  the  cold 
montlis. 

The  Quail  is  but  little  known  in  Eng- 
land :  it  may  be  considered  as  a  small  kind 
of  partridge ;  but  it  is  a  bird  of  passage. 
There  are  supposed  to  be  at  least  two  htm- 
dred  varieties  ;  though  we  i-arely  sec  more 
than  two  kinds ;  rtz.  the  brown,  and  the 
brindled ;  the  latter  are,  however,  extreme- 
ly scarce.  Quaib,  in  oar  climate,  are,  in 
their  habits,  pretty  similar  to  partridges ; 
but,  where  they  abound,  may  be  seen  in 
bevies,  consisting  of  more  titan  a  hmidred 
birds.  They  are  easily  domesticated,  but 
for  a  while  only  :  at  tlie  period  of  migra-, 
tion  they  invariably  disappear ;  it  is  said, 
they  sometimes  return  to  their  former 
homes.  They  sleep  chiefly  during  tlie  day, 
and  at  night,  ramble  to  any  place  ^here 
com  is  ripe,  or  has  been  cut :  being  ex- 
tremely vigilant,  and  running  very  fast,  it  ■ 
is  not  easy  to  put  them  up.  They  are  pe- 
culiarly litigious,  and  rarely  desist  until  dis- 
abled. They  will  not  visit  any  country 
where  herbage  is  scarce,  or  deficient  in  ver- 
dure. They  make  no  nest,  but  scrape  to- 
gether any  i  ubbisli,  or  even  sit  in  small  hol- 
lows, without  any  preparation  whatever. 
The  yoimg  are  very  liardy,  and,  in  a  week, 
sbiA  for  themselves:  usually  about  ten 
eggs  are  found  in  a  nest.  As  quails  take 
very  sliort  flights,  and  those  generally 
straight,  they  are  excellent  practice  for  the 
young  sportsman :  very  smiUl  shot  will  kill 
them. 

Coru'crakesy  Land-rails,  or  Daker-hens, 
are  always  found  amont!  com,  gras»,  broom, 
or  furze  :  they  migrate  before  winter.  The 
peculiar  note  of  this  bird  subjects  it  to  im- 
mediate discovery ;  tlie  repeated  soimd  of 
crek,  crek,  crek,  (somewhat  similar  to  spring- 
ing the  edges  of  a  fine  comb),  from  the^ 
thickest  part  of  our  meadows,  is  sure  to  an- 
nounce its  arrival ;  generally  about  the  mid- 
dle of  May.  It  lays  about  fifteen  or  twen- 
ty eggs ;  the  young  birds  are  covered  vrith 
a  black  down,  and  are  very  active.  Corn- 
crakes are  of  a  strong  scent,  and  cause  dogs 
to  remain  for  a  long  time  in  search ;  their 
unwillingness  to  rise  occasions  many  to  be 
caught  by  hand  ,  they  will  not  fly  until  ab- 
solutely compelled  -,  and  then  very  heavily, 
with  pendent  legs,  and  to  a  short  distance ; 
but  they  run  very  fast.  When  flitted,  they 
nsiiaUy  perch  in  a  hedge.    They  mix  ma^ 
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with  quails,  and,  like  them,  weigh  from  six  rises,  he  invariably  quits  his  trail,  so  that 

to  eight  ounces.  nothing  is  ever  found  in  tlie  intetiine.    It 

Rujfa  and  Reeves  are  so  diversified  in  co-  should  be  remarked,   that  some   persons 

lour,  that  scarcely  two  are  ever  found  of  seek  for  woodcocks  with  pointers  to  whose 

4he  same  appearance.    The  former  are  the  necks  small  bells  are  suspended  to  rouze 

males,  and  may  be  known  b^  the  rufis  the  birds,  which  sometimes  are  either  una* 

about  theur  throats :   tliey  ^re  generally  ble,  or  averse,  to  move ;  but  we  cannot 

more  numerous  than  the  reeves,  which  are  think  such  a  practice  by  any  means  likely 

the  females.    The  ruff  grows  large,  but  is  to  succeed.    A  person  who  marks  well  is 

very  light ;  rarely  reachmg  beyond  seven  ^  gf^t  aid  m  following  this  diversion, 

ounces ;'  though  extendmg  about  two  feet  The  Snipe,  is  divided  into  three  classes ; 

between  the  tips  of  tlie  wings.  These  birds  the  common,  the  jack,  and  the  great  They 

are  found  early  in  the  sprmg,  in  the  fens  of  all  frequent  our  marshes  in  the  winterteap 

lincolnshire,  and  other  low  countries,  but  ton,  and  are  sometimes  very  numerous : 

retire,  no  one  knotvs  whither,  about  Mi-  some  years  since  the  Dtike   of  Marlbo- 

diaelnuu.    The  reeves  lay  four  white  eggs,  rough's    game-keeper    killed    twenty-two 

marked  with  rusty  spots.  snipes   at  one   shot.     The  several  kinds 

Plovers  are   of  various  kmds,  but  the  weigh  from  two  to  seved  ounces ;  but  the 

aportsman   pursues  only  the  golden,  the  greitt  snipe  is  solitary,  and  has  a  beautiAiUy 

grey,  and  the  peewhit,  or  .hipwing.    They  coloured  wing ;  whence  it  is  by  many  called 

generally^weigh  from  seven  to  nine  oimces,  the  ''painted  snipe.''    During  very  cold 

and  visit  us  only  from  Octdber  to  March  ;  weather,  the  snipes  are  apt  to  be  on  the 

and  then  in  no  great  numbers.    Look  for  wing ;  but  in  the  middle  of  the  day,  espe- 

them  in  ploughed  fields.  Few  are  shot,  but  cially  when  the  sun  is  bright,  will  lay  so  as 

many  are  netted  ui  green  corn-fields  near  even  to  be  trod  upon   rather  than  fliL 

to  water,  to  which  they  always  resort  after  These  birds  frequent  marshes,  and  are  to 

a  meal,  to  wash  their  beaks :  their  flesh  is  be  found  on  the  banks  of  weedy,   foul 

peculiariy  delicate,  and  the  eggs  are  sold  ditches,  particulariy  where  the  soil  is  fat, 

by  the  London  poulterers  at  the  enormous  and  tiuit  worms  abound, 

price  of  four  ahiUings  per  dozen.  All  the  varieties  of  water-fowl,  such  as 

The  Woodcock  k  a  bird  of  passage,  arriv-  Geese  of  various  descriptions.  Ducks  of 
ing  among  as  about  Michaelmas,  and  re-  ditto,  fVidfeons,  Teal,  Divers/ PentaUs,  Po- 
tiring  aboni  March :  they  fly  only  by  night,  ehards^  Scf^•  frcM}uent  our  marshes  chiefly 
In  the  moonlights  of  November  and  De-  from  October  to  February,  and  ip  general 
cember,  they  may  be  heard  passing  finm  must  be  pursued  in  boats.  To  be  equip* 
about  ten  till  four ;  they  are,  however,  en-  ped  for  this  sport,  it  is  essentially  requisite 
tirely  guided  by  the  wind  :  they  arc  invari-  to  be  well  clothed  ;  flannel  shirt  and  draw- 
ably  preceded  by  the  red-wing,  and  followed  ers,  with  additional  exterior  and  interior 
by  the  Rqyston  crow.  In  tte  spring,  when  garments,  will  be  found  indispen^ble  when 
the  wind  is  easteriy,  the  woodcocks,  assem-  polling  about  the  marshes,  or  when  sta^ 
ble  on  our  eastern  coasts,  linger  among  the  tioned  in  a  punt  on  the  borders  of  the 
fnrxe,  waiting  for  a  westeriy  change,  and  oozes.  Water-proof  boots  are  necessary, 
may  then  be  killed  in  great  numbers.  They  as  are  woollen  gambadoes  drawing  up  to  the 
imrely  stay  long  in  a  place,  bnt  proceed  middle  of  the  thigh  at  least,  A  cap  made 
from  one  spring-head  to  another;  tlirusting  of  skin  must  be  worn,  as  the  fowls  will  not 
their  long  beaks  into  the  slime,  and  sock-  approach  persons  wearing  hats,  of  which 
ing  the  worms  by  which  they  are  nourished,  they  seem  to  entertain  a  peculiar  dread.  It 
They  are  particularly  fond  of  such  rills  as  is  necessary,  when  firing  at  them  while  on 
lie  within  coppices  and  heavy  lAroods  :  in  the  wing,  to  aim  well  before  them ;  it  being 
such  they  take  very  short  flights  when  ascertamed  that  they  fly  at  tlie  rate  of 
rouzed,  and  vrill  dog  among  tha  bouglis  in  a  ninety  miles  within  the  hour  I  During 
aorprismg  manner.  It  requires  an  excel-  sharp  frosts  the  sportsmen  may,  early  in 
lent  brace  of  spaniels,  short  rangers,  and  the  morning,  find  excellent  diversion  where 
extremly  vigorous,  for  this  branch  of  slioot>  the  brooks  are  only  partially  frozen :  wher- 
ing :  great  numbets  are  caught  in  springes,  ever  there  is  a  warm  spring,  there  will  he 
set  on  the  borders  of  hikes,  &e.  Woodci^ks  find  fowb,  prorided  the  spot  be  at  all  se- 
generally  weigh  from  twelve  to  fourteen  questered,  or  is  not  overiooked.  Immense 
ounces ;  but  those  that  arrive  early  in  the  numbers  of  waterfowls  are  caught  in  de- 
aeaiob  are  the  largest.    When  a  woodcock  coys,  by  meaoa  of  lonie  of  their  own  spe* 
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des  tnuned  to  deception :  they  lead  them 
into  narrow  passages,  netted  in  a  secure 
manner,  near  which  a  nuin  is  completely 
ludden,  but  who,  showing  himself  suddenly, 
caoses  the  deluded  followers  to  renudil  in 
captivity,  while  the  decoy  birds  all  retreat, 
and  escape  the  fatal  issue. 

We  shall  close  what  relates  to  the  fea- 
thered game  with  the  following  glossary  of 
technical  terms;  many  are  now  obsolete, 
but  as  they  may  afford  the  means'  of  arriv- 
ing at  the  meaning  of  old  anthors,  we  give 
them  a  place. 

A  sege  of  herons,  and  of  bitterns ;  an 
lierd  of  swans,  of  cranes,  and  of  curlews  ; 
a  dropping  of  shelldrakes ;  a  spring  of  teals ; 
a  covert  of  coots ;  a  gaggle  of  geese  ;  a  ba- 
delynge  of  docks ;  a  sord,  or  snte^  of  mal- 
lards; a  muster  of  peacocks;  a  nye  of 
pheasants ;  a  covey  of  partridges ;  a  bevy 
of  (luaQs ;  a  congregation  of  plovers  $  a 
flight  of  doves ;  a  dole  of  turkies  ;  a  walk 
of  snipes ;  a  fall  of  woodcocks ;  a  brood  of 
hens ;  a  building  of  rooks ,  a  murmnrration 
of  startings ;  an  exaltation,  of  larks  ;  a  flight 
of  swalloMTS ;  a  host  of  sparrows ;  a  watch 
of  nightingales  ;  and  a  charm  of  goldfinches. 

Some  of  the  above  are  no  doubt  veiy 
applicable  ;  but,  in  general,  they  are  rather 
quaint  than  appropriate.  The  language  of 
fowlers,  like  that  of  the  turf,  abounds  with 
cant,  on  the  exact  application  of  which 
many  pride  themselves  greatly. 

Couning  is  generally  confined  to  the  pur- 
ioit  of  hares,  in  which  great  amusement  is 
afforded  to  tiiose  who  are  not  sufiiciently 
active  to  join  m  fbx*hunting.  Formerly 
deer  and  foxes  were  coursed,  but  at  this 
date  we  have  no  instances  of  snch  chaces, 
except  in  the  Highlands  of  Scotland,  and  m 
some  parts  of  Ireland,  where  many  braces 
of  grey-hounds  are  occasionally  posted  in 
various  directions,  as  relays  to  such  as  may 
first  be  slipped  after  the  roe-buck.  The 
laws  of  courung  were  estabhshed  by  the 
Duke  of  Norfolk,  in  Queen  Elizabeth's 
reign,  and  were  agreed  to  by  the  nobility, 
who  then  followed  the  diversion :  they  have 
been  held  authentic  ever  since,  and  are  as 
follow. 

1.  The  fcuterer,  or  person  that  lets  loose 
the  dogs,  was  to  receive  those  Into  his 
leash  tliat  were  matched  to  run  together ; 
with  these  he  was  to  follow  the  hare-finder, 
uitil  be  should  come  to  the  form  :  no  per- 
aoB  else  being  allowed  to  be  on  either  side, 
or  less  than  fi>rty  yards  in  the  rear  of  the 
dogs.  t.  A  hare  wis  not  to  l>e  coursed  with 
more  than  a  bnce  of  greyhonidt.    X  The 


hare-finder  was  to  give  the  bare  three  ^  So- 
bo's,"  before  he  put  her  from  her  form,  that 
the  attention  of  the  dogs  might  be  rouzed. 
4.  The  hare  was  to  have  twelve  score 
yards  biw  before  the  dogs  were  loosed; 
unless  the  proximity  of  any  cover  should' 
render  suchjndulgence  a  prejudice  to  the 
chace.  5.  The  dog  that  gave  the  first  turn 
during  the  course,  if  there  was  neither  cote, 
slip,  nor  wrench,  was  the  winner :  a  cote  is 
where  a  greyhound  goes  endways  by  his 
fellow,  and  gives  the  hare  a  turn.  6.  A 
cote  was  reckoned  as  two  turns,  and  two 
trippings,  or  jerkings,  made  a  cote':  if  the 
hare  did  not  turn  quite  about,  she  made 
only  a  wrench ;  two  of  which  stood  fur  a 
turn.  7.  If  no  cotes  were  made,  but  that 
one  served  the  other  at  tumiug,then  he  that 
gave  the  hare  most  turns  vras  the  ^nner : 
but  if  the  turns  were  equal,  the  dog  that 
bore  the  hare  won.  8.  If  one  dog  turned, 
and  the  other  bore  the  hare,  the)atter  won. 
9.  A  go  by,  or  bearing  the  bare,  was  equi^ 
valent  to  two  turns.  10.  If  neither  dog 
turned  the  hare,  he  that  last  led  to  cover 
won.  11.  If  one  dog  turned  the  hare, 
served,  and  turned  her  again,  it  vras  as 
much  as  a  cote ;  for  a  cote  was  equal  to 
two  turns.  12.  If  all  the  coune  vras  equal, 
the  dog  that  bore  the  hare  won.  13.  If 
the  hare  was  not  borne,  the  course  vras  ad- 
judged dead.  14.  If  a  dog  fell  in  courdng, 
and  yet  performed  his  part,  he  might  chal- 
leoge  a  turn  more  than  he  gave.  15.  If  a  dog 
turned  the  hare,  served  himself,  and  gave 
divers  cotes,  and  yet,  in  the  end,  stood  still 
in  the  field ;  the  other  dog,  if  he  ran  the 
hate  to  cover,  though  he  gave  no  turn,  was 
adjudged  the  winner.  In  fiict,  no  dog  that 
gave  up  could  wm.  16.  If  by  any  acci- 
dent a  dog  was  rode  over  in  his  course,  or 
improperly  baulked,  the  course  was  void, 
and  he  who  did  the  misdiief  was  to  make 
due  reparation.  17.  If  a  dog  gave  the  first  ' 
and  last  turn,  and  there  was  no  other  ad- 
vantage, or  reckoning,  between  them,  he 
that  gave  the  odd  turn  won.  (Here,  we 
beg  leave  to  observe,  is  an  opening  for 
much  misconception).  18.  He  that  came 
in  first  at  the  death  took  up  the  hare,  saved 
her  from  bemg  torn,  cherished  the  dogs, 
and  cleared  their  mouths  from  the  wool, 
vras  adjudged  to  have  tlie  hare,  as  the  re- 
ward of  his  spirit  and  assiduity.  19.  llie 
judges  of  the  course  were  to  decide  all 
points  before  they  quitted  the  field.  90. 
No  petaon  could  clahn  any  price  or  privi- 
lege, but  under  sanction  of  the  judges  of 
the  field. 
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These  are  certainly  very  reasonable  regu- 
lations,  and  are  applicable  to  all  the  modern 
forms  of  coursing.  But  the  mode  now  in 
use  isiar  more  simple.  A  nomber  of  horse- 
men fonn  a  line,  at  about  three  or  four  yards 
asonder,  and  having  a  brace  of  dogs  loose 
at  the  heels  of  their  oivner,  or  divided  in 
the  line;  the  cavalcade  be&t  the  covers, 
which  should  be  very  low,  such  as  hether, 
or  grass,  or  fallow  lands,  and  all  look  out 
abarp  for  hares  sitting.  When  a  hare  is 
aeen,  the  call  *'  Soho "  gives  notice  to  the 
whole  party,  which  then  file  off  so  as  to 
five  the  bare  that  ofllet  which  tnay  appear 
most  fovourable  to  the  sport.  The  dogs  are 
kept  back,  until  the  liare  ia  roused  from  her 
form,  and  has  some  law,  %rhen  a  horseman 
gallops  after  htfr,  calUng  «« HUloo,''  '<  Hil- 
loo,*'  so  as  to  hiy  tlie  dogs  in;  after  which 
the  whole  par^  refrain  from  crossing  her 
path,  and  in  general  ride  at  some  distance 
behind,  so  as  to  avoid  checking  the  course : 
bat  in  case  the  dogs  should  lose  the  hare 
among  any  high  grass,  &c.  one,  or  more 
honemen  follow  her,  and  again  cheer  the 
dogs,  until  they  have  her  again  in  view. 

Some  most  extraordinary  courses  have 
been  made :  in  1800  a  brace  of  greyhounds 
lan  a  hare  for  twelve  minuten,  during  w^ich 
■he  was  often  turned,  and  ^icd  before  the 
dogs,  at  four  miles  from  the  spot  whence  she 
started.  Greyhounds  have  ran  with  such 
violence  against  each  other  in  coursing, 
that  both  have  been  killed  en  tlie  spot. 
The  finest  coursing  is  in.  Yorkshire,  and 
Wiltshire,  in  both  which  counties  remark- 
able fine  erey bounds  are  bred,  llie  fol- 
k>wing  old  saying  is,  perhaps,  as  good  a 
description  as  can  be  given,  in  few  words, 
of  the  principal  points  in  a  well  formed 
greyhound. 

**  Head  like  snake, 

Neck  hke  drake. 

Back  like  beam,  (t.  e.  cambered,  er 

arched.) 
Side  like  bream,  (i.  e,  deep  c|iested, 

and  finely  keeled.) 
Tail  like  raf, 
Foot  like  cat." 

The  best  age  to  enter  a  dog  is  about  a 
year;  some  enter  tliem  when  only  ten 
months  old ;  but  one  or  two  severe  courses 
generally  ruin  them :  in  truth,  coursing  is 
too  laborious  for  any  dog  not  fully  formed, 
and  potseaeed  of  good  constitution.  Orey- 
hooncb  are  very  delicate  while  young;  and 
ai)e»  perhaps,  of  all  dogs  most  subject  to 
distemper.    They  are  not  full  grown  mitil 


two  ye^rs  old.  The  bitches  generally  have 
most  speed,  and  the  dogs  most  strength. 
To  give  them  good  wind,  biscuit  soaked  id 
good  broth  is  their  bvst  diet;  but  no  food 
should  be  given  for  four  hours,  at  least,  be- 
fore a  dog  is  to  run. 

Hare- hunting  generally  conmiences  so 
soon  as  all  the  crops  are  fairly  off  the  ground, 
and  that  the  leverets,  or  young  hares,  have 
acquired  strength  enough  to  stand  before 
the  hounds.  The  dogs  mostly  employed  in 
this  sport,  are  the  nortli  country  beagle, 
which  is  nimble  and  vigorous,  pursues  a 
hare  with  impetuosity,  gives  her  no  time  to 
double ;  and,  if  the  scent  lies  high,  will 
easily  run  down  two  brace  before  dinner. 
These  dogs  are  kept  by  (he  dashing  class 
of  sportsmen ;  who  are  usually  well  mount- 
ed, and  pride  themselves  on  the  qiuintity  of 
game  killed  in  a  day.  But  the  breed  mostly 
used  for  hare-hunting  are  the  deep  tongued, 
thick-hpped,  broad  and  long-hung,  southern 
hounds.  These  ordinarily  give  a  long  chace, 
and  succeed  by  dint  of  perseverance ;  for 
their  pace  is  rather  slow,  but  their  ciy  ia 
peculiarly  musical. 

A  middle  breed  is  sometimes  seen,  hav- 
ing rough  wire  haired  backs,  thick  quarters, 
and  rather  tliin  shoulders :  many  suppose  it 
to  have  been  obtained  by  a  cross  with  the 
Pomeranian  do;:,  or  the  Russian  hound. 
Tlie  whole  may  be  mixed  without  disadvan- 
tage. There  is  another  sort  preferred  from 
tlieir  a<.'utene»s  of  smelling,  and  because 
they  are  easily  subsisted ;  but  they  are  apt 
to  be  great  chatterers :  these  are  very 
small,  fine  boned,  long  eared,  and  peculiarly 
handsome  in  their  fore-quarters.  The  late 
Colonel  Hardy  had  a  cry,  consisting  of 
about  eleven  couples  of  this  diminutive  race, 
which  used  to  be  carried  to  and  from  the 
field  in  a  pair  of  panniers,  slung  across  a 
horse.  They  were  all  stolen  oue  ni^ht,  to- 
gether with  tiie  panniers,  and  not  tlie  least 
trace  was  afforded  whereby  to  discover 
either  the  robbers  or  their  booty.  As  that 
gentleman  resfded  not  tar  from  the  coast,  it 
IS  probable  his  |(»igmy  pack  were  sentenced 
to  transportation  beyond  sea;  and,  no 
doubt^  fetched  a  good  price  on  the  con- 
tinent 

Tlie  nature  of  the  country  sliould  deter- 
mine with  regard  to  the  choice  of  hounds. 
Where  the  dogs  are  very  fleet,  and  the  coun- 
try well  enclosed,  they  act  nearly  on  a  par 
with  slower  hounds  in  an  open  district. 
When  a  dog  is  too  fleet  for  the  pack,  he 
ihould  be  loaded  with  a  collar,  filled  with 
small  shot,  so  at  to  make  him  carry  weight, 
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ftnd  bring  bim  down  to  the  level  of  speed,  and,  for  the  moet  part,  endeavonr  to  retora 

When  a  hound  is  too  slow  be  should  be  to  their  haunts.    Hence  many  a  fine  chace 

drawn,  nnl^  be  happens  to  be  peculiarly  has  been  seeii  from  a  rising  ground.    It 

well  gifted ;  in  which  case,  though  he  will  sometimes  happens  that  a  hare  **  flies  the 

constantly  tail  (or  lag,)  he  will  rarely  fail  country  f  tliat  is,  goes  off  straight :  when 

when  the  precursors  are  at  fault,  to  dash  tliis  liappens,  the  bare  is  generally  a  rambler 

through  them  without  losing  the  scent,  and  from  some  other  covert,  and  exerts  all  her 

thus  set  the  pack  on  the  cry  again.  speed  to  return  thereto.    The  first  ring  a 

The  choice  ofa  hound,  of  whatever  breed,  hare  makes  ordinarily  shows  where    the 

may  be  summed  up  in  a  few  words :  select  chace  will  lay  ;  for  all  her  endeavours  vrill 

the  dog  of  a  middle  size,  broad  backed,  be  exerted  to  double  upon  bfr  former 

wide  nostrils,  capacious  and  deep  chest,  track,  and  to  cross  the  scent,  so  as  to  throw 

fillets  great  and  high,  hannches  large,  hams  tlie  dogs  out.    Such  is  the  cunning  of  thia 

straight,  well-curved  rump,  round  feet  with  animal,  that  it  will,  when  close  pursued, 

firm  dry  soles,  large  claws,  broad  ears,  full  leap  into  high  bushes,  and  remain  there, 

eyes,  and  a  heavy  upper  lip.    But  with  all  although  surrounded  by  dogs  and  huntsmei| : 

this  form,  he  will  not  be  worth  a  groat,  if  bin  in  this  manner  many  escape.    We  have 

olfactory  powers  be  defective,  if  he  be  given  heard  of  a  hare  leaping  into  a  roadwaggon, 

to  babble,  or  that  he  steals  away  after  his  and  thus  evading  her  followers  completely, 

game  without  giving  tongue.    Many  dogs,  Some  when  running  against  the  wind  stop 
however,  of  great  value,  nm  mute,  but  they  '  short,  and  after  allowing  the  hounds  to 

possess  fine  action,  and  always  show  them-  P^s'*  return  secretly  to  their  forms :  tliis 

selves  to  be  on  scent,  or  eventually  whimper  trick  succeeds  best  when  the  dogs  are  fresh 

as  they  hit  it  off.  and  impetuous. 

Young  hounds  should  always  be  trained  ^^^  limits  of  our  work  not  allowing  as  to 
to  some  particular  branch  of  sporting,  and  <^nter  upon  all  the  minutia  of  hare-hnnting, 
not  be  suffered,  as  is  too  often  the  case,  to  ^f  n>«8t  conclude  this  part  of  our  subject 
hunt  either  foxes  or  hares,  as  chance  may  ^^h  observing^  that  the  most  successful 
present ;   such  dogs  are  always  unsteady  buntsmen  always  make  the  least  noise,  and 
and  unmanageable.    Enter  the  pups  at  a  "<>t  only  keep  others  back,  but  invariably 
year  old,  if  possible,  in  a  country  where  the  **'o^  *  K®®^  interval  between  the  dogs 
runs  are  not  severe ;  but  always  have  an  ""^  their  own  horses.  .  By  this  means  they 
eye  to  training  them  in  a  close  or  open  conn-  **^ten  discover  those  tricks  which  a  hare  is 
try,  according  as  that  part  b  where  they  "P*  to  practise,  and  which  with  less  cautious 
are  permanently  to  hunt :  for  a  dog  taken  Persons  very  generally  insure  her  safety, 
from  an  open  to  a  clo^  country,  or  vice  Fax-hunting  is  a  diversion  requiring  con- 
rfTM,  vriU  never  hunt  with  so  much  spirit  aiderable  .powers  both  in  the  rider  and  m 
as  those  trained  on  the  spot.  his  steed :  the  extent  of  ground  traversed 
It  is  remarkable  that  hares  run  hardest,  on  some  occatiions,  and  that  too  at  more 
and  puzzle  most  at  the  full  of  the  moon;  they  than  a  moderate  pace,  establishes  the  ne- 
have  always  more  scent  in  going  to,  than  ^^uity  for  a  rare  combmation  of  strength, 
firom,  their  forms;  both  because  they  are  activity,  courage,  and  perseverance,  in  those 
then  warmer,  and  because  they  usually  ap-  ^o  follow  this  laborious  sport 
proacb'  their  seats  slower  than  they  quit  There  are  three  varieties  of  fox  with  us, 
them :  but  a  hare  generally  springs  into  her  a^^  differing  in  farm  but  not  in  colour ;  ex- 
form  from  some  distance.   When  the  hunts-  cept  the  cur-fox,  the  tip  of  whose  tail  is 
man  is  certain  of  a  bare  in  any  particular  black.  Tbey  are  distinguished  by  the  names 
covert,  he  should  lead  his  dogs  compactly  of  the  greyhound-fox,  which  is  the  tallest 
thereto,  and  give  her  the  chance  of  going  off  and  boldest,  is  found  chiefly  in  the  moun- 
with  an  advantage :  he  mnst  never  baulk  her  tainous  parts  of  England  and  ScotUnd,  and 
by  crossing  her  usual  sortie,  for  in  such  case  ^'^  attack  a  full  grown  sheep.    The  mas-' 
she  would  be  dismayed,  and  give  but  lit-  tiff  fox  is  rather  less,    but  his  limbs  are 
tie  sport     It  is,  indeed,  usually  best  to  strongly  formed;  liis  shape  is  altogether 
ahuin  the  hare  by  the  gradual  approach  of  '"ore  compact,  and  he  is  perhaps  as  stout 
the  pack,  which  she  vrill  soon  vrind,  or  hear,  as  the  species  above-mentioned :  this  va- 
and  thus  to  give  her  a  fair  start,  that  she  nety  is  not  very  common.  Tlie  kind  mostly 
may  go  off  deliberately,  and  not  be  blown  (omkd  by  sport^aien  k  the  cur-fox,  which, 
by  an  early  view.  though  of  smaller  stature  than  either  of  the 
Hares  generally  make  acircolar  tonr;  foregoing,  is  moH.pemicioQs  to  game,  and 
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infests  all  places  wkere  poultry,  or  any  ani-  to  the  fox-pack.  Nor  is  the  keenness  of 
mals  it  can  master,  are  kept.  All  foxes  are  scent  an  object  of  less  importance ;  mdecd, 
peculiarly  ahirmed  by  the  discharge  of  fire-  it  is  of  more  moment  tlian  among  harriers ; 
arms,  and  quit  those  earths  which  smell  of  for  the  fox  will  play  off  an  infinity  of  de- 
gunpowder:  hence,  fumigating  with  sul-  vices,  especially  that  of  running  on  a  dusty 
phur  is  resorted  to  as  the  certain  means  of  road,  crossing  broad  waters,  springing  over 
expulsion.  When  pressed  by  hunger,  foxes  wide  ditches,  passing  along  the  copings  of 
will  eat  snails,  slugs,  beetles,  berries  of  va-  park-walls,  &c.  that  acquire  an  acute  sense 
rious  kinds,  crabs,  shrimps,  &c.  and  some-  of  smelling  to  defeat :  add  to  this,  he  i9 
times  carrion ;  but  they  prefer  warm  flesh,  often  a  mile  a-head  of  the  hounds,  whereby 
and  that  too  of  their  own  kOling.  the  trail  loses  greatly  of  its  strength. 

The  fox  knows  how  to  secure  a  good  In  following  fox-hounds,  the  sportsman 
asylum,  either  by  digging  holes,  or  by  fol-  has  Nttle  time  for  deliberation :  he  must 
lowuig  creftces  among  rocks,  roots  of  trees,  keep  up  as  well  as  he  can,  taking  care  to 
&c ;  with  many  apertures,  so  as  to  fiivour  keep  the  cry  in  he^ng,  and  avoiding  leaps 
escape,  or  entrance,  when  in  danger;  or  and  scrambles  as  much  as  he  can.  It  is  true, 
eventually,  he  steals  in  the  den  of  aome  this  doctrine  is  by  many  held  to  be  effemi- 
badger,  occasioning  that  animal  to  quit  it,  nate,  and  unbecoming  the  keen  hunter ; 
and  then  enlarges,  or  alters,  the  interior-  bbt  it  is  the  way  to  be  in  at  the  death,  and 
accordhig  to  his  own  fancy.  Whenchaced,  to  enjoy  the  chase  without  injuimg  the 
he  generally  flies  the  country  to  some  strong  horse.  Fox-hounds  spread  much  more  than 
covert,  endeavouring  \o  shelter  himself  in  harriers,  on  account  of  the  diversity  of 
aome  other  earths;  in  which,  however,  he  country  they  run  through:  hence  there  is 
cannot  lemain  when  heated  with  rubning ;  often  a  mile,  or  more,  between  the  first  and 
bat  he  sometimes  succeeds  by  swimming  last  dog;  considering  even  the  hindmost  as 
across  streams,  or  by  climbing  trees,  or  to  well  hud  in,  and  rejecting  such  as  are  faulty, 
the  tops  of  bams,  &c  Sometimes,  though  With  regard  to  the  extent  of  riders,  no  com- 
Dot  often,  be  vrill  lead  back  to  his  ovm  putation  can  be  offered;  it  sometunes  reach- 
earths,  where  he  may  expect  certain  death,  ing  from  the  place  where  the  game  started, 

It  is  Qsoal,  when  the  fox-hounds  are  to  to  where  it  died,  or  vras  lost. 
go  out,  to  send  out  the  earth-stoppers  dur-  Foxes  are  wooderiiilly  sagaciooa ;  they 
iikg  the  preceduig  night :  these  repair  to  lu^ve  been  carried  sixty  and  seventy  miles 
the  several  haunts,  and  close  the  entrances  in  hampers,  for  tbe  purpose  of  bemg  hunt- 
while  the  foxes  are  abroad  in  search  of  ^  by  some  distant  pack ;  and  after  escap- 
prey.  .  The  cunning  animal  finding '  the  iog*  in  various  successive  instances,  have 
work  of  man  about  his  premises,  retires  to  been  retaken  at  their  original  haunts.  This 
aome  furxe,  hether,  or  coppice,  not  for  off,  teems  to  prove  that  foxes  are  great  ram- 
where  he  is  sure  to  be  sttt^  by  the  dogs ;  biers,  and  are  in  general  well  acquainted 
and  to  be  follovred,  indeed  sometimes  point-  with  a  very  large  tract  around  their  usual 
ed  oat,  by  the  jsiys,  blackbirds,  crows,  mag-  haunts.  Perhaps  the  foUovring  may  show 
pies,  and  other  burds,  which  consider  hhli  theur  great  canning  l>etter  than  any  instance 
as  their  conSmon  enemy.  When  attacked  hitherto  offered  to  the  public :  it  is  taken 
he  fights  in  silence,  but  vrith  astonishing  firom  Daniel's  <<  Rural  Sports,"  and  is  con- 
courage,  regardless  of  pain,  and  rarely  quit-  aidered  to  be  strictly  correct  **  A  fox 
ting  htt  hold.  When  seised  by  the  hounds  behig  hard  run  took  shelter  under  the 
it  is  rarely  that  he  cries  out;  though  he  eovering  of  a  weH,  and  by  the  endavoars 
snarb  and  snaps  with  peculiar  expression,  tised  to  extricate  him^  was  precipitated 
and  indescribable  ferocity.  to  the  bottom,  a  depth  of  one  hundred 

It  Is  highly  necessary  in  trahung  fox-  feet    The  bucket  was  let  down,  he  laid 

boonds,  to  keep  them  entiiely  to  the  pur-  hold  of  it,  and  vras  drawn  up  for  some  way, 

•oit  of  foxes :  if  suffered  once  to  follow  a  when  he  again  fell.    The  bucket  being  let 

hare,  their  staunchness  will  be  in  danger  of  down  a  second  time,  he  secured  his  situation 

diminution.    A  hound  for  this  sport  should  in  it,  vras  drawn  up,  again  turned  off,  and 

be  of  rather  a  large  siae,  fbll  of  blood,  light  foiriy  beat  the  hounds."    This  occurrence 

but  strong  in  the  Kmbs,  great  speed,  and  of  it  said  to  be  well  known  at  Imber,  in  Wilt-' 

distinguished  perseverance.    If  deficient  in  thire,  where  the  vrell  is  often  shown  to  the 

dther  of  these  requisites  he  must  be  drawn,  curious. 

He  may  make  a  gi>od  harrier,  under  certain        fVolf-huntinfrt  fortunately  for  the  inha- 

circumttanecsy  bat  will  be  a  great  detrimeal  bitints  of  Britain  and  kefamd,  is  now  be* 
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tomt  obsolete,  by  the  total  extinction  of 
that  aoiaud  among  mi.  Wolf-dogs  are,  how- 
ever, retained  by  some  gentlemen  as  ca- 
lioetties:  they  are  said  to  be  the  most  faith- 
lul  animals  of  the  canine  race,  and  possessed 
of  wonderful  powers  in  regard  to  hitting  off 

•  cold  scent 

Boar-hunting  forms  no  part  of  the  British 
field  sports,  though  pursued  in  some  parts 
of  the  continent  with  the  utmost  keenness, 
and  on  a  grand  scale.  In  Germany,  espe- 
cially, the  chase  after  the  wild*boar,  forms 

•  grand  feature  of  national  sports,  and  is 
attended  with  great  preparation  and  ex- 
pense. The  haunts  of  tliose  anunals  are 
first  ascertained,  after  which  a  host  of  hun- 
ters throng  to  the  woods,  some  mdonted, 
and  some  on  foot,  to  rooze  and  attack  the 
bristled  game.  All  are  armed  from  head  to 
fiiot,  and  take  care  to  have  some  lusty  trees  ' 
at  hand,  behind  which  they  may  take  re* 
fiige  when  the  boar  charges.  The  danger 
arises,  however,  less  from  the  auimal  than 
fifonrthe  number  of  random  shots  fired  at 
bim,  without  any  attention  to  what  persons 
may  be  in  the  line  of  aim ;  numbers  are 
thus  wounded,  and  even  killed  outright,  in 
thb  desperate  species  of  pastime. 

Nor  is  Tyger-hunting  attended  with  less 
tiak  ;  for,  in  addition  to  the  above  negli- 
gence, the  danger  of  being  ran  away  witli 
by  the  elephant  on  which  the  sportsman 
most  be  mounted,  is  to  be  considered.  The 
tyger  is  usually  roused  from  eitlier  the  jun- 
gle of  underwood,  or  from  his  haunt  among 
grass  of  a  prodigious  heij^t,  covering  im- 
mense tracts  of  land.  Few  elephants  can 
be  brought  to  ^e  him ;  and,  vhen  they 
can,  it  often  happens  that  the  tyger's  claws 
repel  tlie  attack,^or  that  by  springing  upon 
tlie  back  of  the  stupendous  quadruped,  he 
dislodges  the  driver,  t>r  the  sportsman  and 
his  attendant.  It  is,  however,  a  fact  that 
fewer  persons  are  destroyed,  or  maii^ed,  in 
either  boar  or  tyger-hnnting,  than  meet 
their  deaths  in  fox-hunting.  But  even  that 
liazardous  diversion  may  be  coniidered  as 
safe  when  compared  with 

Stagkuntingy  in  which  great  speed  is  in- 
dispensable, and  no  hesitation  can  be  admit- 
ted by  any  person  desirous  of  witnessing 
the  various  bold  and  elegant  variatioos  in 
the  ttag^  career.  For  this  sport,  hoands  of 
large  stature,  great  powers,  and  extiaordi- 
nary  courage,  are  indispensable ;  for  n^en 
the  stag  sail^  (t.  e,  takes  to  the  water)  he 
most  be  followed  without  defaiy :  when  at 
bay,  (t.  f .  standing  on  his  defeace,  probably 
hit  laaip  towardsa  tree)  he  will  mka 
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desperate  attacks  oahis  pnrsoers ;  firequently 
tossing  many  of  the  dogs,  and  goring  the 
hones  of  such  as  approach  him  incantiooslyri 
Many  hunt  stags  with  what  are  called  stop- 
hoonds ;  which  implies,  that  whenever  the 
stag  is  to  be  saved,  the  huntnnan  heads  th^ 
pack  and  throws  a  pole,  on  which  the  whole 
desist  from  the  pursuit.  This  may  be  need- 
ful '  where  the  giime  is  not  abundant,  but 
requires  much  management  and  great  assi- 
duity to  effect. 

We  fear  the  taxes  laid  on  horses  and 
dogs,  added  to  the  expense  of  the  necessary 
certificate,  trench  deeply  on  the  enjoyment 
of  rusal  sports,  by  those  who  are  qualified, 
and  operate  considerably  in  favour  of 
poachers,  who  tlios  have  the  game,  in  a 
measure,  preserved  for  them ;  and  are  sure 
of  a  sale  for  their  ill-gotten  gains,  among 
families  which  forroerfy  could  always  obtain 
a  hare,  or  a  brace  of  birds,  without  ex- 
pense, and  the  result  of  a  lyealthy  mode  of 
amusement. 

SPOTS,  in  astronomy,  certain  places  of 
the  Sun's  or  Mooo'^  disc,  observed  to  be 
either  more  bright  or  darker  than  the  rest, 
and  accordingly  called  faculse  and  maculae. 
See  Facvue  and  Macules. 

SPRAT.    See  Clvpea. 

SPRAY,  the  sprinkling  or  foam  of  the 
sea,  which  is  driven  from  the  top  of  a 
wave  in  stormy  weatber.  It  differs  from 
what  sailors  call  spoon-drift,  as  being  blown 
occasionally  from  the  broken  sur&ce  of  a 
high  wave ;  whereas^e  latter  continues  to 
fly  horizontally  aloqg  the  sea,  vrithoot  in- 
termission during  the  excess  of  the  tempest 
or  hurricane. 

SPRING,  in  natsal  hiitory,  a  fountain 
or  source  of  water,  riuDg  out  of  the  ground. 
Various  have  been  the  opinions  of  philoso- 
phers concerning  the  origin  of  springs ;  but 
those  which  deserve  notice  are  only  the 
three  following  ones :  1.  That  the  sea-water 
is  conveyed  through  subterraneous  ducts, 
or  canals,  to  the  plaeea  where  the  springs 
flow  out  of  the  earth :  but  as  it  is  impossi-  * 
ble  that  the  water  should  be  tlius  conveyed 
to  the  tops  of  mountains,  since  it  cannot 
rise  higher  than  the  saiiace,  some  have  had 
recourse  to  subterraneous  heats }  by  which 
being  rarified,  it  is  supposed  to  ascend  io 
vapours  through  the  bowels  of  the  moun- 
tains. But  as  no  sufficient  proof  is  brought 
ef  the  existence  of  these  central  heats,  or 
of  caverns  in  the  moaotains  big  enough  to 
let  the  vapoun  ascend^snppoting  such  heats, 
ete  flhall  not  take  ip  oar  reader's  time 
wfthalemHaiefiUativiof  thit  faypotlieiU. 
Q 


SPRING. 

S.  As  totboft^  who  advanorthe  capillary  hy-  of  these  rirers  conveys  ten  times  as  much 

pothesis,  or  snpiiose  the  water  to  rise  from  water  to  the  sea  as  the  Thames ;  which,  as 

the  depths  of  the  sea  through  the  porons  is  observed,  yields  daily,  76,03!f,000  cubic 

parts  of  the  earth,  ta  it  rises  ill  capillary  feet,  which  is  equal  to  203  millions  of  toas ; 

tnbes,  or  tlirongli  sand  or  ashes,  they  seem  and  therefore  all  the  nine  rivers  will  pro- 

not  to  consider  one  principal  property  of  dnce  1827  millions  of  tons;  which  is  little 

this  kind  of  tnbe,  or  this  sort  of  attraction :  more  than  one  third  of  the  qnaptity  evapo- 

for  though  the  water  rise  to  the  top  of  the  rated  each  day  from  the  sea.    Tlie  prodi- 

tube  or  sand,  yet  will  it  rise  no  higher,  be*  gious  quantity  of  water  remaining,  the  doc- 

cause  it  is  by  tlie  attraction  of  the  parts  tor  allows  to  rains,  which  ftdl  again  into  the 

above  that  the  fluid  rises,,  and  where  that  seas,  and  for  the  uses  of  vegetation.  Sec. 

is  wanting  it  can  rise  no  further.  Tlierefore,  As  to  the  manner  in  which  these  waters  are 

though  the  waters  of  the  sea  may  be  drawn  collected,  so  as  to  forin  reservoirs  Ibr  tlie 

into  the  substance  of  the  earth  by  attrac-  different  kinds  of  springs,  it  seems  to  be 

tipn,  yet  it  can  never  be  raised  by  this  this:  the  tops  of  mountains,   in  g^ieral, 

means  into  a  cistern,  or  cavity,  to  become  abound  with  cavities,  and  subterraneous 

the  sonrce  of  springs.    3.  The  third  hypo-  caverns  formed  by  nature  to  serve  as  reser- 

thesis  is  that  of  tlie  sagacious  naturalrst,  voirs;  and  their  pointed  summits,  which 

Dr.  Halle^r^  who  supposes  the  <rue  sources  seem  to  pierce  the  clouds,  stop  those  va- 

of  springs  to  be  melted  snow,  rain-water,  pours  which  fluctuate  in  the  atmosphere, 

dew,  and  vapours  condensed.  and  being  constipated  thereby,  they  preci- 

Now  in  orider  to  prove  that  the  vapours  pitate  in  water,  and  by  their  gravity  easily 

raised  by  the  heat  of  tlie  sun  from  the  sur-  penetrate  through  beds  of  sand  and  lighter 

fhce  of  the  seas,  lakes,  and  riven  are  abun-  earth,  till  they  are  stopped  in  their  descent 

dantly  sufllicient  to  supply  the  springs  and  by  more  dense  strata,  as  beds  of  clay, 

rivers  with  fresh  water,  the  Doctor  made  stone,  &c.  where  they  form  a  bason  or  ca- 

tlie  following  experiment :  he  took  a  vessel  verp,  and  work  a  passage  horizontally,  and 

of  water,  made  of  the  same  degree  of  salt-  issue  out  at  tJie  side    of  the  monntain. 

ness  with  that  of  the  sea,  by  means  of  the  Many  of  these  springs  running  down  by  the 

hydrometer ;  and  having  placed  a  tliennoh  valfies,  between  the  ridees  of  hills,  and 

meter  in  it,  he  brought  i^  by  means  of  a  uniting    tiieir   streams,    form   rivulets   or 

pan  of  coals,  to  the  same  degree  of  heat  brooks ;  and  many  of  these,  again,  uniting 

with  that  of  the  air  ui  the  hottest  summer,  on  the  plain,  become  a  river. 
He  then  placed  this  vessel,  with  the  tlier*        Springs  are  either  such  as  run  continually, 

mometer  in  it,   in  one  scale,  and  nicely  called  perennial ;  or  such  as  run  only  for  a 

counterpoised  it  with  weights  in  the  other :  time,  and  at  certain  seasons  of  the  year, 

after  two  hours,  lie  found  that  about  the  and  therefore    called    temporary  springs, 

sixtieth  part  of  an  inch  was  gone  ofl^  in  va-  Others  agam  are  called  intermitting  springs, 

pour,  and  conseqnently  in  twelve  hours,  because  they  flow  and  then  stop,  and  flow 

the  length  of  a  natural  day,  one  tenth  of  and  stop  again :  and,  finally,  reciprocating 

an  inch  would  have  been  evaporated.  From  springs,  whose  waters  rise  and  tall,  or  flow 

this  experiment  it  iblk>w9,  that  every  ten  and  ebb,  by  regular  intervals.    To  account 

square  mches  of  tlie  surface  of  the  water  for  the«e   diflTcrences  in  springs,  see  Hy- 

yield  a  cubic  inch  of  water  in  vapour  per  draulics. 

day,   every  square  mile  6,914  tons,   and         Spring,  in  mechanics,  denotes  a  thio 

every  square  degree  (or  69  EngUsh  miles)  pieceof  tempered  steel,  or  other  elastic  sub- 

33  millions  of  tons.    Now,  if  we  suppose  .stance  ;  which,  being  wound  up,  serves  to 

the  Mediterranean  to  be  40  degrees  long,  put  several  machines  in  motion  by  its  elai- 

and  4  broad  at  a  medium,  which  is  the  least  ticity,  or  endeavour  to  unbend  itself  -,  such 

that  can  he  supposed,  its  sorfiice  will  be  u  the  spring  of  a  clock,  watch,  aud  the 

160  square  degreeSf  from  whence  there  will  like.    The  spring  of  a  lock,  gun,  pistol,  or 

evaporate  5280  millions  of  tons  per  day,  in  the  like,  is  a  piece  of  steel,  violently  bent ; 

the  summer  time.    1  he  Mediterranean  re-  which,  being  set  at  liberty,  beats  back  the 

ceives  water  from  the  nine  great  rivers  fol-  bolt  of  the  lock,  or  strikes  down  the  cock, 
lowing,  Hz.  the  Iherus^  the  Rhine,  the  Ty-         Spring,  in  naval  a^irs,  a  crack  running 

ber,  the  Po,  the  Danube,  the  Neister,  the  transversely,  or  obliquely,  tlirouKh  any  part 

Borysthenes,  the  Tanais,  and  the  Nile ;  all  of  a  mast  or  yard,  so  as  to  render  it  unsafe 

the  rest  being  small,  and  their  water  incon-  to  carry  the  osnal  quantity  of  sail  thereon, 

ikierable.    Now  let  ns  suppose  that  each  Spring  is  «lso  a  rope  passed  out  of  a  ship's 
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vitrny  and  atUehed  to  a  cable  proceeding  or  lamb-skin  wound  about  its  end,  to  serva 

from  her  bow  when  she  lies  at  anchor.  It  is  for  scorning  great  guns,  when  discharged, 

usaaHy  performed  to  bring  the  ship's  broad-  before  they  am  oharg«d  with  fresh  powder. 

side  or  battery  of  cannon  to  bear  upon  some  SPU  N GIN G,  in  gunnery,  the  cleaning  a 

distant  object,  as  another  sliip,  a  fortress  on  gim*9  inside  with  at  sponge,  in  order  to  pre* 

the  roast,  &c,-  When  a  ship  ndcs  by  anchors  vrnt  any  sparks  of  tire  from  remaining  in 

which  are  only  attached  to  one  end,  she  will  her,  which  would  endanger  the  life  of  him 

move  like  a  weather* cock,  according  to  the  who  should  load  her  again, 

direction  of  the  wind  or  tide.  Now  if  a  rope  SPUN  yam,  among  sailors^  is  a  kind  of 

be  extended  from  the  other  end  to  the  same  line  made  from   rope-yarn,  and   used  for 

anchor,  it  is  evident  tliat  by  slackening  one  seianjr  or  fastening  things  together.        ,    . 

cf  these  ropes,  and  keeping  fast  the  other,  SPUR,  a  piece  of  metal,  consistiiij^  of 

her  side  will  lie  more  or  less  obliquely  to  two  branches  encompassing  a  horseman's 

the  wind  or  tide,  as  occasion  may  require,  beel,  and  a  rowel  in  form  of  a  star,  advanc- 

ao  as  to  be  opposed  to  any  distant  object  >np  0"t  behind,  to  prick  the  horse. 

to  the  right  or  left.    For  instance,  if  a  ship  SPY,  a  person  hired  to  watch  the  actions, 

ride  with  her  head  northerly,  and  it  is  re-  motions,  &c,  of  another;  particularly  of 

quired  to  cannonade  a  fortress  lying  on  the  what  passes  in  a  camp.    When  a  spy  is  dis- 

aoutli  or  south-east,  a  hawser  is  run  out  of  covered,  he  b  hanged  immediately, 

the  stem,  and  being  carried  forward  with-  SQUADRON, in  military  affairs,  denotes 

out  her  fid,  is  attached  to  the  cable  at  a  com-  a  body  of  horse  whose  number  of  men  ia 

petent  distance  a-head  of  the  ship ;   the  not  6xed  ;  hut  is  usually  from  one  to  two 

hawser  is  then  tightened  by  the  capstan  or  hundred.    Each  squadron  usually  consists 

tackles,  and  the  cable  beine  slackeneil,  the  of  three  troops,  of  fifty  men  each, 

ship  in: mediately  turns  hrr  sid«'  towards  the  In  naval  affairs  a  squadron  either  implies 

object  intended  to  be  battered.  a  detachment  of  ships  employed  on  any  par- 

^PKIT,  in  naval  affairs,  a  small  boom  or  ticular  expedition,  orone-tliird  part  of  ana- 
pole  whi(  h  crosses  the  sail  of  a  boat  diagon-  val  armament. 

ally  from  tho  ma<it  to  the  upper  at\most  SQUALUS,  the  sActrAc,  in  natural  history, 

comer,  which  it  is  used  to  extend  and  ele*  a  genus  of  fishes  of  the  order' Cartilagtnei. 

viite  ;  the  lower  end  of  the  sprit  rests  in  a  (Generic  character :  mouth  under  the  fbre 

Kort  of  wreath,  which  encircles  the  mast  at  part  of  the  head,  witli  teetli  disposed  in 

th'Jt  place.  rows,  and  partly  moveable  and  partly  fixed ; 

SPKUCE  beer,  a  cheap  and  wholesome  generally  five  spiracles,  at  the  sideaof  the 

liqno'r,  which  is  tliUs  made :  take  of  water  neck,  of  a  semilunar  sliape  ;  body  oblong, 

si\te«*n  gallons,  and  l)oil  the  half  of  it.     Put  rather  cylindric   and  rough,   with  tender 

the  water  thus  boiled,  while  in  full  heat,  to  prickles.    These  animals  are  never  found  m 

the  reserved  cold  part,  which  should  be  rivers  or  lakes,  iuhabit lug  only  the  sea,  and 

previously  put  into  a  barrel  or  other  vessel ;  carrying  terror  and  destruction  wherever 

then  add  8ixte<>n  pounds  of  treacle  or  mo*  they  a|)pear.    Iliey  grow,  in  some  species, 

lasses,  with  a  few  table  spoonfuls  of  the  f-s-  to   the  weight  of  three  or  four  tliousand 

sence  of  spruce,  stirring  the  whole  well  to-  pounds,    lliey   occasionally  emit  a  plios- 

getlier  ;  add  half  a  pint  of  yeast,  and  keep  plioric  illumination,  visible  by  night.    They 

it  in  a  temperate  situation,  with  the  bnnv:-  produce   their   young  alive,  several  at  a 

hole  open,  for  two  day*,  till  the  fermenta-  birth,  but  every  one  inclosed  in  a  transpa* 

tion  be  abated.    Tlien  close  it  up  or  bottle  rent  hornlike  substance,  lengthened  at  the 

it  off,  and  it  will  be  fit  for  behig  druuk  in  a  extremity  into  a  thread,  which  attaches  to 

few  days  afterwards.     In  North  America,  fixed  substances,  s^ch  as  rocks  or  weeds, 

and  perhaps  in  other  countries,  where  the  Some  appear  to  live  on  vegetables  chiefly, 

black  and  white  spmce  firs  abound,  instead  bat  the  greater  nnmber  are  rapacious  of 

of  adding  the  essence  of  the  spruce  at  tlie  animal  substances  in  the  extreme.    They 

same  time  with  the  molasses,  they  make  a  seize,  indeed,  whatever  they  find,  with  the 

decoction  of  the  leaves  and  small  branches  ni«jst  violent  avidity,  following  in  the  wakei 

of  tliese  trees,  and  find  the  liquor  equally  of  ^hips,  for  tlie  sake  of  nearly  every  thing 

good.     It  is  a  powerful  antiscorbutic,  and  thrown  from  them,  and  are  fktal  to  those 

may  prove  very  usefid  in  long  sea-voyages,  mnrioers  who  slip  from  ^eir  hold  on  the 

SX*UNGE.    See  Spongm.                  ,  rigi(ing  into  the  sea,  in  which  case  the 

SrvNGB,.  is  also  used,  .io  gunneiy,  for  a  iliarks  are  seen  to  tear  them  to  pieces,  with 

Ung  staff  or  ranuner  with  a  piece  of  sheep  all  the  violence  of  competition.    Thty  ar^ 

Q  i 
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UD  most  instinces  solitary  wanderers  throagh  elegaDtly  shaped  and  coloured  of  all  tlie 

the  ocean,  but  in  some  species  are  gregari-  species,  is  about  ten  feet  long,  and  found  in 

ous.    They  contain  large  quantities  of  oil,  almost  every  sea.    In  the  season  for  pil- 

and  their  skin  is  convertible  to  several  use-  chards  it  abounds  on  the  coasts  of  Corn- 

fill  purposes.    There  are  thirty-four  species;  wall,  and  is  often  taken  with  Urge  iroir 

The  following  are  the  most  entitled  to  atten-  books. 

tion.S.carchariot,  or  the  white  shark,  attains        8.  stellaris,  or  the  greater  spotted  dog- 
sometimes  the  length  of  thirty  feet,  and  is  fish,  is  a  native  of  the  seas  of  Europe.    It 
the  most  fierce  and  rapacious  inhabitant  of  seldom  exceeds  in  length  six  feet  Its  snoot 
the  ocean,  m  the  depths  of  whidi,  particu-  is  considerably  elongated,  whence  it  de- 
larly  in  the  warmer  latitudes,  it  principally  rives  its  designation  of  the  dog-fish.    It  is 
rangei.   According  to  some  writers,  a  man,  found  chiefly  in  I'ocky  situations,  and  preys 
and  even  a  horse,  has  been  found  entire  in  upon  various  shell-fish.    It  produces  nine- 
the  body  of  one  of  these  animals ;  and  the  teen  at  a  birth,  but  does  not  appear  ex- 
teeth  of  this,  or  some  burger  species,  are  ex-  tremely  abundant    Its  flesh  is  eaten,  and 
bibited  in  the  British  Museum,  four  inches  its  skin  is  an  article  of  commerce.     • 
ind  a  half  In  depth.    The  intestines  of  this        S.  zygftna,  or  the  hammer-headed  shark, 
animal,  generally,  contam  a  vast  number  of  is  sixteen  feet  long,  and  mhabits  the  Medi- 
tape  worms,  which  may  account,  in  some  terranean  and  Indian  seas,  where  its  depre- 
degree,  for  its  peculiar  voracity.  dations  are  incessant  and  most  formidable. 
S.  maximus,  6r  the  barking  Sharif  is  It  is  distinguished  by  its  head  being  dilated 
about  the  size  of  the  former,  and  is  often  on  the   sides  to  an  extriMrdinary  extent, 
seen  near  the  Hebrides  in  small  shoals  of  and  by  the  eyes  being  at  the  extremities  of 
six  or  eight,  but  generally  in  single  paurs.  these  sides. 

l^hese  have  nothing  of  the  fierceness  of  the        S.  squatina,  or  the  angd  fish,  is  distin- 

former  species,  aiid  will  suffer  themselves  guished  by  a  hirge  and  flat  head,  rounded 

to .  be  handled  vrithont  resistance.    They  in  front,  is  found  in  the  European  seas,  and 

subsist  on  sea-weeds,  and  their  stomachs  grows .  to  the  length  of  seven^  feet    It  is 

liave  never  exiiibited  indications,  oh  being  highly  fierce  and  fermidable. 
opened,  of  any  other  substances.    They        SQUALL,  in  naval  hmgnage,  is  a  sudden 
ot^en  sport  about  the  billows  vrith  great     violent  gust  of  wind  usually  occasioned  by 
agility  and  appearance  of  delight,  and  will    the  interruption  and  reverberation  of  the 
suffer  a  boat  to  approach  them  so  neariy,     wind  from  high  mountains.     Squalls  are 
that  the  harpoOner  may  pierce  them  with     very  fivqnent  in  the  Mediterranean,  parti- 
the  instrument  in  liis  hand.   But  it  is  stated     culariy  in  the  Levant,  and  are  supposed  to 
that  the  wounds  thus  inflicted  often  excite     be  produced  by  the  new  direction  which 
at  first  no  symptom  of  pain,  and  that  in     the  wind  meeta.with  m  its  passage  between 
some  cases  no  appearance  of  this  U  indicated,     the  various  islands  of  the  Archipelago, 
till  Uie  combined  efforts  of  two  men  have        SQUARE,  in  geometry,  a  quadrilateral 
urged  the  instrument  to  its  fullest  depth,     figure,  both   equilateral  and  equiangular, 
when  they  exhibit  extreme  agitation  and     To  find  the  area  of  a  square,  seek  the 
rapidity,  traversing  the  water  with  the  most     length  of  one  side  ;  multiply  this  by  itself, 
turbulent  movements,  and  summoning  into     andHhe  product  is  the  area  of  the  square, 
exercise,  for  many  hours,  all  the  skill  and        Square  number^  the  product  of  a  number 
energy  of  those  engaged  in  this  critical  pur-     multiplied  into  itself.  Thus  4,  is  the  product 
suit    See  Pisces,  Plate  VI.  ^g,  1.  of  S  multiplied  by  2  ;  (A'  16,  the  product  of 

8.  glaucus,  or  the  blue  shark,  is  the  most     4  multiplied  by  4,  are  squire  numben. 

The  series  of  square  hitegers,  is 1,  4,  9,  16,  S5,  36,  &c  ;     . 

which  are  the  squares  of .....1,  2,  3,  .  4,    5,    6,  &c. 

Or  the  square  fractions • i,  ^  ^t  {U  !if    I^»a^<^*  ; 

which  are  the  squares  of. J,  j,  i,    |,     ^,     ^  &c. 


A  square  number  is  so  called,  either  be-  same  thing,  because  tlie  points 

cause  it  denotes  tlie  area  of  a  square^  whose  in  the  number  may  be  ranged 

side  is  expressed  by  the  root  of  the  square  in  the  form  of  a  square,  by        * 

number;  as  in  the  annexed  square,  wlifch  making  the  root,  or  fector,  the 

consists  of  nine  httle  squares,  the  side  being  side  of  the  square, 
equal  to  three ;  or  else,  whic^  is  much  the 


•      . 
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Nttoral  Kiinof  sqDins  1',  f,  3*,    4^,  &c. 

which  an  equal  to  1,4,9,16,  Sec. 

The  neui  proportionil  mn  belween  anj 
two  of  Ui««e  squares  >n'  and  h*,  U  equal  lo 
thr]««tiquBrB  plui.ilitootmaltiptiedby  Ihe 
diffcreDceoftlierooU.;  or oUa equal  totbe 
greater  tqiiare  uiioiu  iu  root  i>ullipli«d  by 
the  laid  diffcreoce  of  the  roots.    That  i*, 

«b«r«  d=sn—m  it  Ibe  diff«reDce  of 
tbeir  rooti. 
t.  Ad  arithmetical  mean  between  any 
.  two  tqnarei  n*  and  o*,  ejiceedi  tbeir  geo- 
metrical mean,  by  tudf  the  square  of  the 
difference  ofiheir  roota. 

That  ■■  ^'  4- jii>  =  m  M  -I-  ■d'. 

3.  Of  three  equidistant  iqaarea  in  the 
•eriet,  the  fcometrical  mean  between  the 
citremes,  ia  lew  than  the  middle  tqoare  by 
the  tqaare  of  their  commoD  distance  in  tbe 
•eriea,  or  of  the  commofl  difference  of  their 

Tbatii,nii  =  N'  — iJ'; 
where  m,  ■,  ;>,  are  in  arilhmetiad  progres- 
aion,  the  common  difference  beini;  d. 

4.  The  difereace  between  the  two  ad- 
jacent squares  •■■  and  n*,  is  i^  —  m'  =  tn 
4-1  t  in  like  manner,  p'  — h'  ^Ik-{-  1, 
the  difference  berween  tlienext  two  adjacent 
fqnarei  >*  and  p^  ;  and  so  on,  for  the  Dent 
follawiti);  squares.  Hence  tbe  diflerence  of 
tboe  difference!,  or  the  second  difference  of 
the  squares,  is  in  —  9»^tX  ■■  —  m^=3 
od]j,  because  « —  m  ^  1  ^  that  is,  the  se- 
cond difltrences  of  the  sqoares  are  each  the 
nme  conatint  nnmber  B  ;  therefore  the 
Gnt  differeocef  will  be  found  by  the  conti- 
nual addition  of  the  nnmber  S ;  and  then 
die  iquirrei  Ihemselves  will  be  found  by  tbe 
continual  addition  of  tbe  Brat  difference  i 
and  tbes  the  whole  series  of  square*  is 
constructed  by  addition  only,  a*  bere 
below: 


I  foiined,  have  Ibr  tli^ 

roots  the  numben;...t,  S,  6, 10, 15, 31,  Sic. 

.ofwhicbarel,S,3,    4,    5,   6j&c. 


gd  Diff..... 

■' 

t 

V 

*e. 

IstUiff. 

3    S 

7 

S 

11 

1^ 

-■.c. 

y 

16 

u 

'k 

VC. 

S,  Another  cm 
by  the  same  rathor,  is,  that  the  sum  of  any 
nnmber  of  Ibe  cobes  of  the  natotal  setiei 
1,  S,  >,  4,  &c.  taken  (rem  tbe  bepualpg,  ■]- 
wqr*  Make*  k  Mpv«  nnmber,  ud  tlwt  the 


l'  +  2'r=3', 

l'  +  t'  +  3'=ff, 

i'-fs'+3'4-4'=iO'i  and  in  gneral 

l'+,'4.3'  +  ..'  =  <l  +  8  +  3  +  »)- 
=  i  ■.n  +  i;  where  n  is  the  nnmlwr  oftha 
tehns  or  cubes. 

Squaring  the  circle,  is  the  making  ar 
findingasquarc whose areasliall be  eqnal  ta 
the  area  of  a  fivea  circle.  The  best  ma- 
Ihematiciain  have  not  yet  been  able  lo  n- 
solve  this  problem  accurately,  and  peifaapa 
never  will  But  they  can  easily  come  to 
any  proposed  degree  of  ^iproximatioD 
whatever ;  for  inataace,  so  near  as  not  to 
err  so  much  in  the  area,  as  a  grain  of  sand 
would  cover,  in  a  circle  whose  diameter  ia 
equal  to  that  of  tbe  orbit  of  Saturn.  He 
following  propoition  is  near  enon^  the 
tradi  for  any  real  use,  eu.  as  1  is  to 
.8S61«69t,  so  is  Ibe  diameter  of  any  ciruk, 
to  tbe  side  of  the  square  of  an  equal  area. 
Therefore,  if  the  diameter  of  the  circle  be 
called  d,  and  tlie  side  of  the  equal  iqoare  s  ; 

then  is  s  =  ,BB6*i69«d  =  j!  >*  "ariy. 

Sqdakb  roti,  a  nunber  considered  m 
the  root  of  a  second  poiwer  or  square  nun- 
ber ;  or  a  nmnber,  by  wboae  mnltiplicatioB 
into  itself,  a  iiqnare  nniaber  is  generated, 

Sqcarb  battlt,  or  BaUaUui  tf  Mia,  b 
oue  that  hath  an  equal  nunber  of  oen  hi 
rank  and  file. 

Square,  hfUsw,  in  tbe  military  art,  is  a 
body  of  foot  drawn  np  with  an  empty  sp«ce 
in  the  middle  for  tte  colonn,  droDH,  and 
baggage  ;  faced  and  covered  by  tlie  piket 
every  way,  to  keep  off  horse. 

Square,  an  instrument  cansistioB  of  tira 
nlers,  or  br«nchei,  fostened  perp^dien- 
larly  at  one  end  of  their  extreme^  so  a*-  ta 
form  a  right  angle  ;  it  is  of  great  use  in  Ibe 
description  and  memuralion  of  right  aii0t% 
and  laying  dovm  perpend tculan. 

Squakb,  in  naval  affain,  i«  a  tern  peca> 
liariy  appropiiated  to  the  yard*  asd  thdr 
tails,  either  implymg  that  they  are  at  right 
angles  with  the  mast  or  keel,  or  Ibal  they 
are  of  greater  extent  than  usinL 

SQUIRREL-    See  ScmBiu. 

STACHYS,  in  botany,  a  genus  of  tbe 
Didynamia  Oynoeepei  mi*  chM  and  order. 
Natural  order  of  TcrticabiB,  orl^UatK. 
EsBcntiat  character ;  corolln  nppcHip  aidfc 
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ed  ;  lower  reflexed  at  the  sides;  the  middle  rations  of  fire,  which  he  fonnded  on  tliat  of 
8e|?nient5  larger,  emargtnate ;  stamens  tiually  M.  Desmaret^N,  who  wan  the  6rat  naturalist 
reflexed  towards  tlie  sides.  There  are  that  ventored  to  attribute  them  to  that 
twenty-four  species.  cause,  in  a  description  of  some  tiasalts  found 

ST^HELINA,  in  botany,  so  named  near  St.  Sandour,  in  Anvergne,  presented 
from  John  Henry  Stxhelin  and  his  son,  by  him  to  the  attention  of  the  French  Aca< 
Swiss  physicians,  a  g^nus  of  the  Syngeuesia  demy  of  Sciences.  Other  naturalists  who 
Polygamia  ^ualis  class  and  order.  Natu-  had  considered  them  to  be  a  species  of 
ral  order ,of  Compositap  Discoideae.  Cina-  chrystallUcation,  ridiculed  this  idea  as  found- 
rocepliale,  Jossieu.  Essential  character :  ed  upon  false  principles,  as  tiiey  contend- 
anthers  tailed ;  down  branched ;  receptacle  ed  basalt  pillars  are  discovered  where  it 
with  Tery  short  diafis.  There  are  ten  spe-  seemed  highly  improbable  tliat  volcanoes 
cies.  could  ever  have  existed;  still,  however, 

STAFFA,  an  island  situated  on  the  coast     they  had  the  candour  to  enter  into  an  ex- 
af   Scotland,    threa   miles   north-east    of    aminatioo  of  the  assertion  of  M.  Desma* 
loiia,  or  Colomb-kill,  and  west  of  Mull,    ret's,  the  result  of  which  was  nearly  a  con- 
about  a  mile  in  length,  and  half  a  mile  m     firmation  of  his  conjecture,  that  basalt  pil- 
l»readtfa,  belonging  to  Mr.  lanchlin  Mac     lars  were  produced  by  subterraneous  fires. 
Qnarie.     This  inconsiderable  isle  Is  one     As  a  collateral  support  of  this  hypothesis, 
'amongst  the  most  wonderful  productions  of    Dr.  Vou  Troil  cites  the  instances  of  Stol- 
natnT«,  and  deserves  the  attention  of  every     penstein  in  Meissen,  Lauban  in  Lusatia,  of 
natural  philosopher,  tliongh  it  is  nnforlu-     Bohemia,  Leignitz  in  Silesia,  Brendan  iu 
nately  placed  in  a  region  which  prevents     Hessia,  Sicily,  Bolsenna,  Moutebello,  and 
frequent  visits,  even  from  curious  investi-    St.  Forio  in  Italy  ;  the  district  of  Vicenxa, 
gators.    The  peculiarity  tliat  renders  it  so     Monte  Rosso   ui    the  dbtrict  of  Padua, 
interesting,  ariseafrom  the  basaltes  compos-    Monte  «Diavolo  in  the  mountains  of  Vero- 
ing  it,  assimiing  a  number  of  magnificent     na,  in  Lower  Languedoc,  in  Ireland,  and 
forms,   equally  astonishing    and  snbAme ,    in  die  western  islands  of  Scotland,  in  each 
but  as  we  purpose  to  describe  them  with    of  which  places  he  says  a  donbt  cannot  be 
some  degree  of  minuteness,  it  will  be  pro-    entertained  that  volcanoes  have  Existed  ; 
per  to  give  a  general  sketch  of  the  nature     besides  tliose  he  mentions  St.  Giovanni, 
of  the  substance  termed  basaltes,  and  where     Monte  Castillo,  Monte  Nuovo,  Monte  01i« 
it  abounds,  that  the  subject  may  be  clearly     veta,  near  Cader  Idris  in  Wales,  and  almost 
understood.    See  Basaj^tes.  '  every  part  of  VeUy  and  Auvergne,  where 

According  to  Strabo  and  Agricola,  tlie  tlie  towns  of  Chillac  and  St.  Fluor  are  situ- 
antique  basaltes  is  found  in  the  same  pris-  atc>d  upon  basaltes. 
matical  form  in  Egypt,  which  distinguishes  The  peasantry  of  Iceland  seem  to  have 
its  outline  in  various  parts  of  Europe,  enteitaioed  a  similar  opinion  of  tlieb  origin 
Farber,  a  protemor  of  natural  history,  at  to  that  of  the  lower  orders  of  the  Irish,  as 
IVIjetau,  supposes  that  found  in  the  Vicentine  the  former  suppose  them  to  have  been  piled 
Paduan  and  Veronese  districts  of  Italy,  to  in  the  regular  manner,  tliey  are  seen  tliere, 
be  a  chrystallized  lava,  and  asserts  tliat  the  by  giants,  and  thence  call  them  Trollaliland 
antique  basaltes  is  in  every  respect  exactly  and  TroUkonugturdur,  and  the  latter  term 
similar  to  the  compact  lavas  of  Vesuvius  their  magnificent  causeway,  tlie  Giants, 
and  Monte  Albano,  which  are  used  by  sta-  Tlie  pillars  of  t^e  Icelandic  basaltes  have 
tiiaries  to  restoie  mutilated  statues  made  of  generally  from  three  to  seven  sides,  they  vary 
tliis  material.  in  tliickness  from  four  to  six  feet,  ind  some 

The  Egyptian  ba^iaUes  contain  a  small  are  of  thirty-six,  and  others  even  forty- 
proportion  in  some  of  the  varieties,  of  the  ei^bt  feet  in  length,  vrithout  horizontal  divi- 
white  garnet  hkc  shorl  crystaliiz-itions,  and  sions ;  but  such  is  the  capririous  opemttous 
lamcllas  common  in  the  Italian  lavas,  a  cir-  of  nature,  that  pillars  are  sometimes  found 
cuimtance  that  seems  to  prove  to  demon-  not  more  than  six  or  twelve  inches  long ; 
stratlon  their  volcanic  production  in  tliese  tliose,  however,  are  invariably  very  regular, 
particular  instances,  thougli  others  of  the  and  are  made  use  of  for  doors  and  win- 
oriental  basaltes  seem  to  have  oiiginated  dows  ;  at  others  they  appear  in  the  utmost 
from  aqueous  mixtures.  confu>^ion,  broken,  and  overturned  ;  in  par- 

Dr.  Von  Troi),  member  of  the  Academy  ticnlar  instances  they  just  appear  above  the 
of  Sciences  at  Stockholm,  entertained  an  surface  of  the  mountains,  amongst  lava  and 
opinion  that  they  were  caused  by  the  ope-    tufa,  and  there  are  places  where  they  ex- 
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trndUireCRiltet  tojPlUf  r  witlioul  inttrrup-  Mcleri»li«  lioi(iila]i(_v  of  tho   HiglilMirftrj. 

lion.    The  bualr  piltan  of  OlockenhTi:  id  Mr.  Binki,  doW  Sir  Jaspph,  being  of  Itie 

Snefiildanu.Piliibiia very dilterenlappear-  pitf  iolpniliriK  lu  visit  Iceland,  ca|[cfly 

Slice  fram  tliose  of  aiiy  other  purl  o(  Ice-  acrcptcd,  wilL  (liu  Dactor,  and  oUicn,  lUe 

land,  u  tlie  pilldre  on  llie  summit  of  tlial  ulier  of  Mi.  nLiclrnn  lo  CDni1iii-l  Ihcm  to 

mountain  lie  lioriiontall]',  those  on  Iheaidus  Staflu,   to  wliicli  lliey  were  convi-jri'd  by 

indine,  and  ihe  lowwt  alanil  erect.    In  tlie^ip'i  lon^  bual  UII^9amccvenillc.abl)Ht 

•onie  placet  they  are  found   as   if  bent,  niae  o'deck.     "  It  vnta  impoinble,''  nyi 

wlien  heated,  into  ■  semicircular  form,  an  <lie  Uoclar,  "  for  our  lurprue   lo  be  it|- 

eftct  wliich  teems  lo  couAnn  tbe  ide«  that  creased,  or  our  riiriosilj  lo  be  fuller  grali- 

tiolent  fires  have  prevailed  either  at  Ihcir  led,   Uiao   Ibej  were    tlie  next  morninf, 

formation  or  tubseqiienlly.  wlien  we  beheld  the  no  lesi  tfiHn  bi^antifiil 

The  lubstauceof  tlie  pillarsafiliisuland,  >|ieeinde  nhidi  nature  preu-nled   to  onr 

reipmhie  tlio&e  ol'Staffa  in  Hjiue  paruof  il.  .  view.    If  we  even  with  admiration  bcboM 

but  in  otben  they  are  more  parous,  and  arl,  arcarding  to  tbe  nilcipretcribei)  to  It, 

ioi-line  more  lo  a  grey  colour.  Tliii  circnm-  obternog  a  cpitain  kind  of  order,  which 

■tance  iiidueed  the  Uoclar  to  Uiiiik  il  would  not  oidy  Oiiku  tlie  -eye,  but  alio  please*  it, 

be  ancaiy  mailer  to  trace  all  Ihe  ijradalioiu  what  miul  be  Ihe  effuci  ptudiiced  iiponni 

between  tbe  moil  perfect  basall  pillar  and  wlien  we  behold  nature  difpUyin;,  as  it 

the  coarsest  description  of  lava,  and  he  even  were,  a  resul^rity  which  liir  siirpusirii  every 

saw  someat  Videy  afafinegrain,  eilreme-  'bins  art  ever  produced.      An  attentive 

ly  solid,  of  a  blackisli  grey,  aitd  canHBling  bpectnlar  will  Knd  as  much  occasi 

of  many  ^inls  j  louic  porous  gbuuy  kind  of  wonder  and  aslonisUnicul,  when  he  ol 

(tone,  wblch  he  found  at  Laogamas,  near  bow  itiliiiiiely  ahort  human  wisdom  ap]in 

tlie  >ea,  waa  to  indistinctly  divided,  Ibtt  lie  when  we  allenipl  to  imitilo  nature  iu  t    ^  _ 

was  undecided  wbethct  to  class  il  wilb  the  a<  well  aa  in  any  other  of  her  gr«nd  and  aw^ 

lavas  or  baialt  pillars;  but  the  opinion  of  '■''  |)roducliou> ;  and   tbuui;1i  we  acknaw- 

hu  friends  determined  bim  iu  f^vaur  of  the  Mgf  nature  lo  be  the  mistreta  of  all  Ihe 

laiier,  art>,  aud  ascribe  a  greater  degree  uf  per- 

We  lave   been  tbe  more  particular  in  fectioii  lo  lliem,  tlie  nearer  tliey  approach 

noticing  the  peculiarities  of  the  baialles  of  "'"'  "milale  it,  y«l  we  someliraes  iinagiiri 

Iceland,  as  that   island  it  ■iltiated  in  the  ">"  *^'  nii|{ht  bt:  improved,  according  t*^ 

vicinity  «f  Staffa,  to  which  we  shall  now  tbe  rules  of  architectiite.    How  magnift^fl 

turn  our  aileniian.     Tbe  genlleinan  we  cent  are  the  remains  which  we  have  uf  i1ib4 

bave  just  menlioned  was  one  of  the  linl  porticos  of  tlie  andentt,  and  with  what  atlrj 

persons  who  liad  Uie  good  fortune  tu  eaa-  miration  do  we  behold  ilie  cotonuadea  tbafV 

mine  tli6  latter  with  any  degree  fif  accn-  adorn  tbe  piiucipal  buildings  of  our  limeat'l 

racy,  nor  indeed  had  the  public  been  in-  and  yet  every  our  wlio  compares  Ihem  wint-J 

formed  before  of  Ihe  distinguishing  marks  Fiugal's  ca*e,  formed  by  nature  in  the  I 

which  render  it  so  highly  lotorrsting.  Iliich-  ofStalb,  mii^l  reudily  ackuowledgG  Ilia)  Ihif  i 

anao  being  Uien  the  only  author  Ibal  liad  P'ece  of  iiatiiie'i  ardiiteclure  lar  silrpaisM  J 

noticed  this  beautiful  workof  nature,  though  every  tiling  that  invention,  I uaury,  and  latle  * 

veiy  sllgblly.    Mr,  Pennant,  who  posseaied  "er  produced  among  the  Greeks.' 

every  reqoitile  talent  for   informing   the  A   small  cave  on   Ihe  wot  tide  of  the 

world,   Wat   ditappoinled   by  an   adverse  islandaffordaaconvrnienlloudlngplace,  bkt 

wind,  from  viutiiig  Staflja  iu  the  year  that  there  are  no  regular  batall  pillars  to  be  nicl 

proved  more  favourable  to  Dr.  Vim  Trail,  with  in  its  immediate  vicinity.  On  the  south 

who  would  hare  been  exactly  in  the  tame  side  of  it  are  tome  narrow  pillan,  wiiidi 

Mtualion  in  all  probability,  had  not  Ihe  tide,  are  inclined,  and   reaemble  the  springs  of 

which  flows  witfi  great  strength  between  the  rilia  of  an  arrli;  beyond  lliote  it  a  ainall 

the  weilem  bli's  of  Scotland,  compelled  the  grotto,  on  tbe  right  hand,  not  conipoied  of 

captain  of  Ihe  vessel  employed  lo  lake  him  pillarn,  Ihnugb   lliey  appear  above  it  dii- 

lu  Ireland,  la  ani-bor,  on  tbe  niglii  of  the  posed  in  the  manner  of  the  interior  parti 

twelfth  of  August,  in  tlie  sound  between  of  llic  limbers  of  a  tliip.     Al  a  few  yarda 

Ihe  tile  of  Ktull  and  Marvera  on  tbe  conli-  distanc,  and  opposite  to  tbe  grollo,  ex- 

nent,  and  piecitely  oppoijlc  to  Dniinncn,  tends  the  peninsula  of  Ro-fcha-la,  can<<sl- 

the  scat  of  Hr.  niacleao,   by  wliom   the  ing  of  regular,  but  tmaller  pillan,  which 

Doctor  >lul  hia  friend*  were  immediately  are  all  of  a  conical  Rpite.    .Some  of  I 

unrilMl  OB  shore  to  brcaUasI,  wilL  ilie  cba-  diverge  ai  from  a   centre,  some  tncliw^ 
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and  othe»,  and  by  far  the  greater  namber,  Ft.  in. 

are  perpendicular.    The  island  itself,  oppo-     The  breadth  of  its  entrance 53    7 

site  to  Bo-seharla,  is  composed  of  thick     Of  tlie  intelior  end 20    D 

colamns  which  extend  into  the  sea  as  far  as  The  height  of  the  vault  at  the  en- 

the  eye  is  able  to  penetrate,  but  are  not        trance  of  the  cave ii7    6 

yery  high,  and  gradually  decrease  as  they     ^^  ^^^^  »»  the  interior  end 70    O 

approach  the  water.    Their  relative  con-  The  height  of  the  outermost  pUlar 

nection  is  so  admirably  preserved,  that  a        in  one  comer 39    6 

penon  may  walk  upon  their  ends  as  conve-  The  height  of  another  in  the  north- 

niendy  as  if  ascenduig  or  descendmg  the        west  comer 54    0 

steps  of  a  stair-case ;  these  lead  to  File's,  The  depth  of  the  water  at  entrance    18    O 

or  Finhn  Mac  Coul's  cave  or  grotto,  which     Of  the  inside  end 9    O 

is  excavated  out  of  that  monntam  from  From  the^vater  to  the  foot  of  the 

north-east  to  east,  pillars  36    8 

The  cave  is  formed  by  regoUup  pillais,  ex-     Hci^t  of  the  pillars  St    6 

tending  to  a  great  distance  on  each  side,  height  of  the  arch,  or  vault,  above 

which  support  an  arch  compowid  of  the  ob-        the  top  of  the  pillars 31    4 

fuse  points  of  others,  placed  very  close    The  stratum  above 34    4 

together ;  nnfortuiately  the  floor  of  this  ^he  western  comer  of  Fmgal's  cave. 

wonderful  pUice  is  covered  by  a  body  of  \ 

dear  fresh  water,  several  feet  in  depth,  '">™  *«  ^^er  to  the  foot  of  the 

through  which  may  be  seen  an  incredible        pillars 12  lo 

number  of  fragments  of  pillars.    The  co-     Height  of  the  pillars 37    S 

lour  of  the  columns  is  grey,  inclining  to    The  stratum  above  them 66    9 

black,  and  the  joints  are  distinguishable  by  Further  west—- the  stratum  beneath 

the  intervention  of  a  yellow  stalactic  quarry        tb*  pillars 11    o 

rind,  that  exhales,  and  serves  to  make  the    Height  of  the  pillars 54    O 

separations  more  distinct,  at  the  same  time    The  stratum  above 61    6 

tiiat  it  produces  an  agreeable  effect  by  Still  more  westward — stratum  be- 

many  different  gradations  of  colour.  ne»th  the  piltors 17    l 

A  sufficient  degree  of  light  enters  the  cave     Heightof  the  pillars 50    0 

to  illuminate  it  to  the  extremity,  where  the    The  stratum  above  them  51    O 

ranges  of  pillars  are  perfectly  discernible,  More  west — stratum  beneath  the 

and  the  ebbmg  and  flowmg  of  the  tide  con-        pillars 19    8 

stantly  conveying  and  discharging  air  from     Height  of  the  pillars  55    1 

withm  it,  is  at  all  times  fit  for  respiration,  and     The  stratum  above 54    7 

by  no  means  noxious.  This  circumstance  The  stratum  beneath  the  pUlara  was  con- 
may  stiU  further  originate  from  the  passage  sidered  by  the  party  to  be  no  other  than 
of  the  water  through  a  fissure  in  the  rocks,  tufi^  which  being  heated  at  the  period 
rather  lower  than  the  surfiuse,  which  occa-  ^^en  this  phenomenon  was  produced,  re- 
sions  a  rushing  sound  upon  each  rise  of  the  ceived  mto  iti  depths  fragments  of  basalt, 
tide,  that  contributes  to  render  the  effect  of  j^t^t  above  them  tinged  with  red,  appeaia 
the  whole  stUl  more  smgular  and  impres-  to  be  lava,  conUinmg  other  fragments  scat- 
sive.  A  boat  is  certainly  the  most  conve-  teredin  various  unequal  directions,  although 
nient  for  visiting  Flngal's  cave,  but  it  is  pos-  it  j,  evident  that  the  most  violent  heat  must 
sible  to  vralk  mto  it  upon  the  pomts  of  have  acted  upon  it,  yet  there  are  not  the 
some  of  the  piUars  which  are  higher  than  least  traces  hi  its  exterior,  the  pUlars  hav- 
the  level  of  the  water.  ^  l,een  removed  by  it,  for  the  whole  enor- 

The  party  already  mentioned  measured  mous  ^f^^^  rests  upon  them, 

the  dimensions  of  this  beautifiil  grotto,  and  On  the  north  side  of  the  ishmd  is  another 

we  acknowledge  ourselves  indebted  to  Dr.  cave,  called  Corvoranti,  where  the  stratum 

Von  Troil  for  the  foUowing  particuhUa :  |s  raised,  and  the  pilbus  consequently  ap- 

Fi.  In^  pear  shortened;   those  are  tolerably  dis- 

The  length  from  the  fitrthest  of  the  tioct,  and  continue  so  till  the  intervention 

basalt  pillars,  which  from  the  of  a  bay,  that  extends  some  distance  in- 

ihore  formed  a  canal  to  the  cave,  land,  and  there  the  piUars  are  discontinued. 

121  ft.  6  in.;  from  the  commence-  The  mountains  in  this  neighbourhood  are 

ment  of  the  vault  to  the  end  of  composed  of  dark  brown  stone,  which  may 

the  cavei  250  ft 371    6  or  may  not  be  lavi ;  bat  there  is  no.sort  of 
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tegntonty  obserrable  in  its  textnre.  On 
phasing  further,  and  on  the  sooth-east  side  of 
tiie  island,  the  basalt  colnipnar  appearance 
commences,  though  almost  imperceptibly ; 
hence  they  gradoally  assume  their  charac- 
teristic form,  till  at  last  the  spectator  finds 
himself  on  the  spot  where  tl^y  are  in  fiiU 
perfection. 

The  shape  of  the  colnmns  vary  from 
three  to  seven  sides,  though  the  majority 
have  five  and  six  ;  the  former  are  so  numer- 
ous, that  a  heptagonal  pillar  is  surrounded 
with  seven  others,  which  join  closely  to  its 
seven  sides.  In  some  instances  inconsider- 
able figures  may  be  perceived,  but  those 
are  generally  filled  with  quartz,  and  in  one 
particular  place  that  had  penetrated  through 
several  pillars  without  iutemipting,  the  re- 
guhirity  of  their  arrangement,  one  of  the 
greatest  wonders  attending  this  operation 
of  nature,  is  the  separation  of  each  pillar 
into  pieces,  which  are  so  closely  jointed, 
that  it  is  almost  impossible  to  introduce  a 
kdife  between  the  interstices.  Upon  an 
attentive  examination  of  many  of  those 
pieces,  it  was  found  that  the  uppermost 
was  generally  concave,  in  some  cases  fiat, 
but  very  rarely  convex.  When  the  upper 
soiface  was  flat,  the  lowest  joint  was  the 
same;  but  when  it  was  excavated,  the 
lower  one  vras  rounded  and  reversed. 

The  sides  of  the, pillars  are  of  unequal 
dimensions,  to  prove  which  we  shall  give 
the  measurement  of  two,  extracted  from 
the  Letters  on  Iceland,  containmg  Dr.  Von 
Troll's  communication  on  thissnbject. 

One  with  four  sides. 

Ft.  lo. 

First  side 1  5 

Second 1  1 

Third 1  6 

Fourth '. 1  1 

With  seven  sides. 

Ft.  In. 

First  side 2  10 

Second 2  4 

Third  1  10 

Fourth 2  0 

Fifth 1  1 

Sixtli 1  6 

Seventh 1  S 

The  angles  are  as  sharp  and  well  defined 
as  those  of  the  pilUurs  of  the  Oiantli  Caose- 
way  in  Ireland,  and  their  coloor  Is  gene- 
rally bhxk,  the  inclination  to  yellow  )>eing 
coofined  to  the  external  sides,  wUch  are 
ipoiid  to,  and  in  some  degree  bleadMd 
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by  the  action  of  the  son,  rain,  and  mmi^ 
The  texture  of  their  substance  much  resem- 
bles, and  is  probably  the  same  as  the  Ice- ' 
landic  agate.  Professor  Bergman  was  di- 
vided in  opinion,  whether  these  pillars  were 
produced  by  fire  acting  upon  particular 
substances,  or  whether  subterraneous  fires, 
sending  forth  vapour,  may  have  softened 
the  superincumbent  earth,  which  becoming 
soft,  and  yielding  to  the  force  below,  as- 
cended in  this  peculiar  form,  and  became 
gradually  petrified.  This  hitter  suppontion 
met  the  ideas  of  Von  Troil,  who  illustrates 
it  by  saying,  he  has  observed  the  distmct 
and  regubr  appearance  alluded  to  in  dried 
clay,  and  even  starch,  when  dried  in  a  ba- 
son. «  For,"  adds  the  hitter,  ^  it  may  be 
demonstrated  that  they  are  not  crystals 
formed  by  nature,  by  their  not  being  pro- 
duced as  all  other  crystals  are,  by  external 
apposition  (per  appositionem),  nor  in  any 
other  matrix,  as  is  common  among  crys* 
tals."*  He  further  observes,  *<  The  follow- 
ing  may,  however^  serve  as  a  proof  that  I 
did  not,  without  due  foundation,  believe 
them  to  be  a  kind  of  lava,  which  burst  ia 
growing  cold  and  hant  First,  yon  find 
both  in  the  Island  of  Staffi^  and  many  other 
places,  that  the  pillars  stand  on  lava  or 
tufa,  and  are  surrounded  by  this  matter. 
Secondly,  at  Stafia  there  was  a  large  stra- 
tum abqve  the  pillars,  in  which  there  wera 
nismy  pieces  of  those  pillars  irregularly 
thrown  one  among  another,  vrhich  leaves  na 
to  conjecture  that  they  must  have  been  more 
in  number,  and  higher,  after  an  old  erap- 
tion  of  fire ;  but  that  a  snbseqnent  emptioft 
had  overthrown  them  and  mixed  them  with 
the  whole  mass." 

STAIR-CAS^  in  architecture,  an  as- 
cent mclosed  between  walls,  or  a  balus- 
trade, consisting  of  stairs,  or  steps,  with 
landing-places  and  fails,  serving  to  make  a 
communication  between  the  several  storiea 
of  a  house.  The  construction  of  a  com- 
plete stair-case  is  one  of  tiie  most  cnrions 
works  in  architecture. 

STAKE,  the  name  of  a  smaO  anvil,  mtd 
by  smiths ;  sometimes  it  stands/ on  a  broad 
iron  foot  on  the  work-bench,  to  be  moved 
up  and  down  occasionally ;  and  sometimea 
it  hath  a  strong  iron  spike  at  the  bottom,  hy 
which  it  is  fixed  to  some  place  on  the  woik- 
bench.  Its  use  is  to  set  small  and  eold 
work  straight,  by  hammering^  it  on  the 
stake )  or  to  cut  or  punch  upon  the  cold 
chissel  or  eold  punch. 

STALACTTTJE,  slti^  tddst,  hi  mitond 
hiitoiy,  erystinuie  sfwn  fbrmed  into  eb» 
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long,  I 


tiirjl,  Tinind,  i 


TCgulu  bwli", 

ri,  mod    Daiially 

BAoudbtngiDfEinform  oficirktrrani  tbe  iDoti 

'«f  groltoi,  he.    OF  Uiis  rlasi  tliei*  ire  v«. 

liom  rpecies,  u  tbe  hard,  wbite  itslaclita> ; 

Oe  whitr,  ibatlnj  lUUtrlitx:  anil  lbe>el- 

law,  tbatrerj,  ciy*lillinv  >tal(ciitiF,  Itc, 

STALK,  in  boUny.  tbti  put  nf  a  plant 

i   whicb  riaes  immediilcly  from  the  rixit,  and 

"wbich  tupporU  the  Icaifs  of  tbe  Barren, 

«nd  ihe  fmii.    See  BoTiiNy. 

STAMINA,  in  boUDy,  tArftuIi.whirh.in 

WMl  HDwen,arepbiced  round  Ike  leed-bud: 

tlKy  an'  designed  for  prepatiag  iht?  pollen. 

F  ^tUrhit  (he  eliief  ageiii  in  tbe  gcneniliait 

I  «r  planU.    Tbe  atamen  is  divided  inlu  llie 

"  "filaraenluni,"  or  aicoder,   thread  sbiiped 

'  T*rt,  tetenibline  •  foot-atalk ;    tlie  '■  an- 

*    then-,"  and  the  "pollen." 

-  '    Sr*MinA,  in  Itic  aiiimnl  hnffj'.  are  de- 

ADcd   to  be  Ihoui  •iinplc   origiual  parli, 

wMch  existed  firal  in  ilie  pnibryo,  or  even 

in  the  Kcd  i  and  by  »hi>w  distiticlion,  aug- 

meotatioii,  and   ar^rvtion,   by  aditilional 

juicei,  the  animal  body,  at  iti  iilmoit  bulk, 

u  Hiippoaed  to  b-  rormed. 

STANCHION,  or  Xanejlimf,  jnaahip, 
thoM  pillars  wfaich,  bring  tcl  up  pillar-wisp, 
do  mrport  tmd  alren^llicii  the  waite-lteei. 
STAND,  in  commerce,  a  weight,  from 
two  Iiiindieil  ami «  halt'  to  thiee  bundrcd, 
of  pilrh. 

STANDARD,  in  war,  a  snri  of  banner, 
or  Bag,  borne  bs  a  aisaal  for  the  joining  tO' 
getlier  of  Ibe  aeveral  tioopii  belonging  to 
■he  same  body.  The  slandard  i>  luiially  a 
piece  of  lilk,  a  foot  and  a  half  ^qnare,  on 
(■bicb  are  embroidered  tbe  onni,  dence,  or 
riphf  r  of  the  priner,  or  of  tlie  colonel :  it 
i>  lixed  on  a  lance,  eiglit  or  nine  fret  long, 
■nd  is  carried  in  the  ccnice  of  the  6r)l  rank 
af  a  nqiiadron  of  horse.  Ttte  tutidird  is 
uied  lor  any  martial  ensign  of  hone,  but 
mare  particiilaily  for  thai  ol  the  cenetal,  or 
the  royal  (taodatd  ;  those  borne  by  the  fool 
are  ralhcr  railed  colnnrs. 

The  royal  standard  i*  a  flag  in  whiih  the 
imperial  emicns  of  England,  Scollani),  and 
Ireland,  are  quarlered,  logeUier  itiUi  llic 
armorial  bearing  of  Hanover.  It  it  never 
hoiatei),  unleu  when  llie  Kiiiu  i*  on  board, 
ibcn  it  is  diiplayed  at  the  main -I  op  gal  Ian  I- 
maitbead. 

Standard,  iu  commctrr,  the  oricinni  of 
a  weight,  measure,  or  com,  cominilteil  to 
tbe  keeping  of  a  niagislrdtr,  or  itepoiiled 
in  some  poblic  place,  to  regulate,  ailfost,  and 
try  tbe  neighlii  used  by  parlirnlar  persons 
in  traffic.  Tbe  jnstDCM  of  weights  audtnn- 


STA 

■urea  ii  of  (bat  importance  to  the  atcority 
and  goDil  order  of  trade,  that  lliere  is  no  ci- 
vilized nation,  but  makes  it  a  part  of  ibeir 
policy,  to  preserve  the  equality  thereof  by 
meana  of  alandar>l«.  The  standards  of 
weiKlifL  und  mraiures  in  Eugliind,  are  ap- 
pointed, by  magna  charts,  lo  he  kept  in 
the  Exchequer,  by  a  special  ofiicpr,  called 
the  clerk  or  comptiollet  of  the  market. 

Tbe  stan<lard  of  gold  coin  is  twentytwo 
carats  of  fiue  gold,  and  tno  cams  of  alloy, 
in  tbe  pound  weight  troy :  and  Ibe  French, 
Spanish,  and  Flemiali  gold  are  nearly  of  Ibe 
same  lineneu.  The  pound  weight  is  cut 
into  fotty-four  parts  and  a  half,  each  car- 
.  for  twenty-one  ahillings.  The  standard 


of  lilver  is  rieven  01 


a  and  two 


weiiihta  of  silver,  and  el|jhti:eu  penny- 
weights  of  alloy  of  copper.  U'liether  gold 
or  >ilver  he  above  or  below  nlandiird,  is 
found  by  asaaying,  and  the  hvdrniiaiicat 
balance.     See  the  ariicles  Assaying  and 

HvDlt<.5TATICl. 

STANDING,  in  the  sea-lanfniaiR. 
Slaniling  pari  of  tlie  sheet,  is  that  part  of  it 
wliidi  is  made  fast  to  a  ring  at  Ibe  ship'a 
<|iiaiter.  Standing  part  of  a  lackle,  ia  the 
Borl  of  the  rope  where  the  Work  ia  ^ten- 
ed.  Slanding  ropes  are  diose  which  do  not 
run  in  any  block,  but  are  set  taught,  or  let 
■Ipirk,  aa  occasion  serves ;  as  the  shent-ataya, 
back-staya,  or  the  like. 

STANNARIES,  the  mines  and  worka 
where  tin  is  dug  and  purified,  as  in  Corn* 
wall,   Uevonahire,   &c.      Tbere  ■ 
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as  many  in  Cornwall,  and  great  hbertiea 
were 'gralileil  them  by  leveral  act)  of  par- 
liament, in  the  lime  of  Kdwatd  I.  Ac. 
tliongh  samewliai  abridged  under  Edw.  [II. 
and  Chart's  I. 

STANNUM.    See  Tim. 

STA  PEL!  A,  in  botany,  so  named  In 
memory  of  Bodrua  A  Slapt-l,  a  physician  of 
Amstcidam,  a  genoa  of  the  Pciitandria  Di- 
gynia  claas  and  order.  Natural  order  of 
CoDlorliE.  Apociiieip,  Joaaien.  Essential 
chsracter  :  contorted  ;  nectary  a  doobte 
little  star  covering  tbe  gentiala.  Tltere  are 
forty  .nine  a  peciea. 

STAPHYLEV,  in  botany,  a  genua  of 
the  Pentandria  Trfgynia  dais  and  order. 
Natural  cider  of  Trifailatir.  Rhamoi,  Jna- 
sieii.  Essential  character :  calyx  five- 
parted  i  pelali  five;  capsule  inAatad,  con- 
nate; aecdi  two,  globular,  with  a  wart, 
TherP  are  three  specie". 

STAPKVLINUS,  in  natmal  histoiy,  « 
gunua  of  inaicts  of  tbe  order  Coleoptcn: 
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KntPiniK  momliriirm ]  feelrrg  Tonr;  ilirlla  hdH  erratic  or  wuxlrting  itan:  thcielMl 
lull  d  lonEi  ■»  the  baity  ;  vi'mga  folHeil  ap  arc  ainin  diftiiigiusbetl  into  the  pouter  ht- 
imdir  the  iilieltii;  tail  not  Hrmvd  widisfor.  ^lialrie^,  lii.  tlieSunand  Hoon^  the  |^ 
crp»,  fiinmljnl  with  two  BKCilile  rtBielpfc  i»»,  aad  tlie  comcti ;  eacb  wherpoT  Um 
'Iliere  are  nearly  two  titindred  upertcN,  in  been  fuliy  cvniidered  -jnd  MptaJned  andtf 
Ilirve  ■reliiiiu.  A.  All  tlic  fcflen  liliromi.  Iheir  impcctive  articles.  Sun,  Moon,  &»,' 
R.  Hind t>plenlmlclie(-«liaped;rorcreFlcra  As  to  the  fixed  itan,  or  ilmplc  itai^' 
riavate.  Tlw  wioga  of  llie  imecti  or  thte  they  are  >o  raited  beeaiuc  the;  aeem  to  U 
Krniu  are  cariowlf  pleikted  or  convulnted  tiicd,  orpcrlbrtlyat  rest,  andconarquent^ 
beneath  (be  short  and  abruptly  terminated  appear  alw4y«  at  the  utne  diatauce  frain 
wing  aliealht.    11ii>  most  remarkahlp,   ax     raeli  other. 

well  tt  t\\f  lareeit  of  the  Bntiih  «perk<,  w  An  obaerver  will  Rnt  divide  tfie*e  »tat» 
the  S.  m^or,  whicU  is  more  than  an  ini4i  into  levpnd  rlaues,  areardini;  lu  the  i^len- 
long,  entirely  of  a  deep  rolour,  and  niicn  dor  of  their  lielit  i  the  brightest  he  will  aM. 
iliilarfaed  leti  np  the  hinder  part  of  its  stars  of  lite  first  iiii>|(iiitadr^  tliose  of  thi» 
body,  ai  if  in  a  iio^tare  of  defence :  it  is  nrxl  inferior  li^t,  he  will  rail  iBtn  '  ' 
veiy  frequently  seen,  dnrioiC  the  atiiamiMl  second  nkaiinitude;  aud  so  in  order 
(cuan,  about  siiimy  psihwayi,  (ivlds,  and  wliich  rail  hately  be  seen  by  the  naked  eye, 
Hardens,  and  ti  fontislied  witira  Urfii^liead,  Mliich  are  called  stars  of  the  i<iitth  mtgill' 
and  very  stroDit  fbrrlpated  Ji^s.  The  in-  tude :  and  tlmse  whiclt  caiinol  be  leen  btlCj 
•eels  of  this  whole  tribe  arc  eilrcoiely  ra-  by  (he  help  of  raaKnifyiu;  glasses,  i 
pBcions,  devonrini:  whatever  inseels  they  the  seventh,  eishtb,  &c.  magoihides. 
can  catch,  iiKirreiiueDllyrHCli  otlier:  many  lerwards,  to  avoid  confusion,  4nd  to  be  able 
of  Ibem.  when  attempted  to  be  caiijcht,  to  point  oot  any  one  star,  without  brinf* 
torn  ap  the  tail :  the  jaws  aie  srrong  and  obliged  to  pive  a  parlicnlir  name  to  each, 
exserted,  witli  nliicb  tlipy  bite  and  pinch  he  will  divide  tliem  into  separate  parceb, 
eet7  bard.  Mmt  of  them  are  foond  in  of  whirli  he  will  make  n  particular  plan; 
damp  places,  anion'  putrid  fibstmiccs,  and  and  to  each  of  these  constellations,  or  por- 
a  few  upon  tlowen.  eeln  of  stars,  he  will  assign  a  figitre  at  plea- 

STAPL£  primarily  signilies  a  public  lure,  as  tliat  of  a  Kaia,  a  Bull,  a  Dragon,  a 
flace  or  nmrket,  whither  nieidiwita,  fit.  Herciltcs,  &e.  but  »>  that  all  the  slara  in 
are  obliged  to  briiut  their  goods  to  be  eacb  of  the  paretls  drawn  in  the  plan,  may 
.bniisht  by  the  people,  as  the  Greve,  or  the  be  enclosed  tn  the  deaitned  fieurea,  and 
plicesak)ng  the  Seine,  tiir  saleof  wines  anil  corretponil  to  tlie  different  parts  from 
com,  at  I'aris.  whilber  tb«  merchants  of  whence  they  Like  tbifirnaiuc:  for  cumple, 
olhirr  parts  are  obli^eil  to  bring  Uioie  com-  baring  drawn  tlie  fiipire  of  a  bull  about  a 
miHlilies.  Formerly  the  merchants  of  Eu«-  parcel,  or  constellation,  of  stars,  tb-il  atar 
laud  wetf  obliged  to  carry  their  wool,  which  falls  in  the  eye  will  be  ca,'^ed  ihe  star 
cloth,  lead,  and  other  like  staple  cnninto-  in  the  Bull's  Eye,  orsimply,  the  Boll's  Eyc; 
dities  of  tint  reslrn,  in  order  lo  ulter  the  another,  w<iich  respects  tbe  tip  of  one 
saiue  by  wholesale;  and  lliese  staples  were  horn,  nill  be  named  the  Bull's  Horn;  and 
a|>poiuled  to  be  constantly  kept  at  York,  so  of  otbcn.  A  parcel  of  stars  thus  con- 
LiocolD,  Newcastle  upon  Tyne,  Norwich,  tsiincd  in  any  unencd,  lignre,  is  called  a 
Wmminster,  Canterbuty,  Clurliester,  Win-  constellation.  By  this  mouis,  n<> t with) tan it- 
cheiter,  Exeter,  aitd  Bristol^  in  each  where-  ing  tlie  si-cnim;  impossibility  ol  numbering 
of  a  palilic  marl  was  appointed  to  he  kepi,  the  fixed  stars,  Uiplr  relative  tituationt  one 
and  each  of  them  bad  a  conrl  of  the  mayor  to  another  have  been  so  caretnlly  obicrved 
of  the  staple,  for  deciding  differences,  held  by  astronomer*,  tlial  they  have  not  only 
according  to  the  Ijw-nicrrhanl,  in  a  snni-  been  able  to  rmmhcr  them,  bnt  even  to  dis- 
mary  way.  The  siaiplc.eommoditie)  of  Ibis  tioguish  tlie  place  of  each  star  in  the  hea- 
kingdom  are  sai<l  by  some  to  be  these,  viz.  veni,  and  tlial  with  greater  acmracy  than 
wool,  leather,  wool  lelli,  lead,  tin,  butter,  any  geographer  could  ever  point  out  ihe 
dieesp,  cloth,  iic.  but  olhenalliiw  only  the  sttuatiuns  of  the  tcveral  cities  or  tnuns 
lint  five  to  be  staple  conintailitip>,  upon  Uie  aiirface  of  tbe  earth ;  and  not  only 

8TAK,  in  astronomy,  ■  general  nam*  fur  tlie  pUces  of  tlioic  fisw,  if  they  may  be  so 
all  Ike  heavenly  bodies,  which,  are  dispen-  called,  which  are  lo  be  seen  witli  the  naked 
*d  thfoaghoDt  the  wliole  liraveni.  eye.  hiiye  been  pointed  out  and  registered 

*~  ....    ii^iij    ji^^     1^^  them,  but  even  of  those  which  are  dis- 

inlo  lixcd,     tuver^^d  only  by  the  telescope.     The  most 
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ancient  obterfations  of  the  start,  which  it  is  possible  for  tlie  best  astronomers  t# 
have  reached  these  timesy  were  made  by  calcaktte,  much  less  to  reduce  to  order. 
Timocharis  and  Aristillus,  about  300  years  But  though  the  stars  are  certainly  inuumerr 
before  Christ*  The  next  after  them,  who  able,  yet  those  visible  to  tlie  naked  eye,  in 
made  a  catalogue  of  the  stars  visible  to  the  one  hemisphere,  seldom  exceed  a  tbou- 
naked  eye,  and  registered  their  places,  was  sand ;  which,  perhaps,  may  appear  strange^ 
Hipparchus  of  Rhodes ;  he  flourished  about  since,  at  first  sight,  their  numiber  seems  im- 
120  years  before  Christ,  and  numbered  tOSS  mensely  great :  but  this  is  only  a  deception 
stars.  After  him,  Ptolemy  enhirged  his  of  sight,  arising  from  a  confused  and  tran- 
catalogue  to  10^6:  Ulng  Beigh,  the  grand-  sient  view;  for  let  a  person  single  out  a 
fiither  of  Tamerlane  the  Great,  about  the  small  portion  of  the  heavens,  and  after 
^ear  1437,  constructed  a  new  catalogue,  some  attention  to  the  situation  of  the  more 
more  exact  than  that  of  Ptolemy,  contain-  remarkable  stars  therein,  begin  to  count, 
ing  1017  stars:  Tycho,  in  the  year  1600,  he  will  soon  be  surprised  to  find  how  few 
determined  the  places  of  777  fixed  stars,  there  ace  therein.  However,  even  the 
and  reduced  them  to  a  catalogue:  Kepler's  number  of  stars  visible  to  the  naked  eye, 
catalogue  contained  1163  stars ;  and  tliat  small  as  it  is  in  comparison  vrith  that  of  the 
«f  the  Prince  of  Heise,  400 :  Ricciolus  en-  telescopic  ones,  is  fiir  from  being  constant ; 
larged  Kepler's  catalogue  to  1468;  and  since,  besides  that  the  different  states  of 
John  Bayer,  a  German,  had  described  the  the  atmosphere  render  many  of  the  lesser 
places  of  1725  stars :  after  this,  about  1670,  stars  invisible,  some  stars  have  been  observ- 
Hevelius  of  Dantzic,  composed  a  cata-  ed  to  appear  and  disappear  by  turns;  par- 
logue  of  1888  fixed  stars;  Dr.  Halley  also  ticnlarly  one  in  the  chair  Cnssiopeia,  in  the 
undertook  a  voyage  to  the  island  of  St  year  1572,  which,  for  some  time,  outshone 
Helena,  in  order  to  take  the  position  of  the  the  biggest  of  the  fixed  stars,  and  in  sixteen 
stars  vrithin  the  antarctic  circle,  of  which  he  months  time,  by  degrees,  vanished  '  quite 
published  a  catalogue,  containing  373  stars:  *way,  and  was  never  seen  since:  in  the 
but  the  largest  and  most  complete  cata-  year  1640,  the  schohtfs  of  Kepler  saw  a 
logne  ever  yet  published,  is  that  of  our  ao-  star  in  the  ri^t  leg  of  Serpentarius,  which 
curate  astronomer  Mr.  FLimsteed,  in  his  Ce-  likewise  gradually  disappeared ;  Fabridus, 
lestial  History,  which  contains  nearly  3000  us  the  year  1596,  gives  the  first  account  of 
stars;  all  whose  phices  are  more  exactly  the  steUa  min,  or  wondeiiiil  star,  in  the 
^determined  in  the  heavens,  than  the  po-  »eck  of  the  Whale ;  which  has  been  since 
sition  of  cities  and  other  places  on  the  fomid  to  appear  and  disappear  periodically, 
earth.  its  period  being  seven  revolutions  in  six 
We  ought  not,  however,  to  imagme,  that  years,  but  is  never  quite  extinguished, 
all  the  fixed  stars  are  thus  numbered,  and  Several  other  new  stars  have  been  observ- 
rednced  to  their  respective  places  in  the  ed :  as  one  by  Hevelius,  in  1670,  and  an- 
heavens;  since  their  number  continually  in-  other  by  Mr.  Kircher,  in  1689.  These  new 
creases,  accordmg  to  the  goodness  of  the  stars  are  generally  observed  in  the  galaxy, 
telescope,  appearing  millions  beyond  mil-  or  milky  way,  see  Galaxy. 
,  lions,  till,  by  then:  immense  distance,  they  As  to  the  causes  of  this  appearing  and 
evade  the  sight,  even  though  assisted  by  disappearing  of  the  fixed  stars.  Sir  Isaac 
the  best  instruments.  The>  telescopical  Newton  coi^ectnres,  that  as  it  is  possible 
stars  with  which  Mr.  Flamsteed  has  enrich-  our  Sun  may  sometimes  receive  an  additioa 
ed  his  catalogue,  are  only  the  more  remark-  of  fual  by  tiie  falling  of  a  comet  bto  it ;  so 
able  ones,  whose  longitudes  and  hititndes,  the  sudden  appearance  of  some  staia,  which 
or  sitaations  in  the  heavens,  it  was  thou|^  formerly  were  not  visible  to  us,  may  be 
worth  while  to  register  and  put  down.  Dr.  owing  to  the  falling  of  a  comet  upon  them. 
Hook,  with  a  telescope  of  twelve  feet,  saw  and  occasioning  an  uncommon  blase  and 
78  stars  among  the  Pleiades;  and  with  a  splendour  for  some  time;  but  that  such  as 
longer  telescope,  still  more :  and,  in  the  sin-  appear  and  disappear  periodicafly,  and  in- 
gle constellation  of  Orion,  which  in  Mr.  crease  by  very  slow  degrees,  seldom  ex- 
Ffaimsteed*s  catalogue,  lutt  but  80  stars,  ceeding  the  staii  of  the  third  magnitude, 
there  have  been  seen  2000.  We  may,  may  be  such  as  having  large  portions  of 
therefore,  ventore  to  pronounce  the  nam-  their  surfaces  obscured  by  spots,  may,  by 
ber  of  fixed  stars,  including  the  telescopic  revolving  round  their  axis,  like  the  Sim,  ex- 
ones  as  well  as  those  visible  to  the  naked  pose  their  lighter  and  darker  parts  to  us 
eye,  to  be  iafioitely  great,  hr  beyond  wl^it  ancceisavely. 
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Ktiwn  mid  Diitance  of  the  fixed  Sitsrs.  est  and  largest,  and  consequently  the  near^ 
From  the  similitude  there  appears  to  be  be-  est  of  the  fixed  stars,  viz,  Siiint,  or  the 
tween  them  and  the  Son,  it  is  generally  snp-  Dog-star,  to  be  in  appearance  t7,664  time^ 
posed  by  philosophers,  that  they  are  not  less  than  the  Sun;  and  since  the  distances 
placed  in  the  heavens  by  way  of  ornament  of  objects  are  greater  aa  their  apparent 
only,  or  to  supply  us  with  a  fiunt  light  in  magnitudes  are  lesser,  the  Dog-star  must  be 
the  absence  of  the  Moon ;  but  that  each  of  distant  from  our  Earth  2,000,000,000,000,  pr 
them  is  placed  in  the  midst  of  a  system  of  above  two  millions  of  millions  of  English 
planetary  worlds,  and  that  it  directs  their  miles;  which  is  so  very  great,  that  a  can*' 
motions,  and  supplies  them  with  light  and  non-ball  continuing  in  the  same  velocity  it 
beat,  in  the  same  manner  tliat  the  Sun  does  acquires  when  immediately  discharged  at 
the  several  bodies  of  which  our  solar  sys-  the  mouth  of  the  cannon,  would  spend  al- 
tern  is  composed ;  in  short,  that  they  are  so  most  seven  hundred  thousand  years  in  pass* 
many  suns,    which  no  doubt  have  planets  ing  through  it :  and  it  is  very  probable,  that 
moving  regularly  round  them,  though  invisi-  the  fixed  stars  are  equally  distant  firom  each 
ble  to  us.    That  this  is  not  mere  hypothesis,  other,  as  the  nearest  of  them  is  from  our 
will  appear  from  the  following  arguments,  Sim ;  since,  the  better  the  telescopes  we 
drawn  from  the  analogy  they  bear  to  our  make  use  of,  the  more   stars  are   seen. 
Sun :  the  Sun  sliines  by  its  own  native  light,  Hence  it  is  very  natural  to  conclude,  tliat 
and  so  do  the  fixed  stars :  the  Sun,  at  the  all  the  fixed  stars  are  not  placed  at  equal 
distance  of  the  fixed  stars,  would  appear  no  distances  from  us :  but  that  they  are  every 
larger  than  a  star ;  none  of  our  planets,  at  where  interspersed,  at  great  distances  be- 
that  distance,  could  be  seen  at  all :  u  it  not  yond  one  another,  throughout  the  universe ; 
probable,  therefore,  that  each  of  the  fixed  and  that,  probably,  the  difierent  appear- 
stars  is  a  fixed  sun,  surrounded  by  asyMeni  ances  which  they  make,  in  point  of  spleo- 
of  planets  and  comets,  which  may  be  again  dour  and  magnitude,  may  be  rather  owing^ 
furnished  with  difierent  numbers  of  satel-  to  their  various  distances  from  us,  tlian  to 
lites,  or  moons,  though  invisible  to  us  ?  Be-  any  real  difference  in  their  magnitudes, 
sides,  as  the  number  of  stars  is  immensely        From  what  has  been  said,  concerning  the 
great,  dispersed  through  spaces  of  the  uni-  number,  nature,  and  distance  of  the  fixed 
verse,  far  beyond  the  reach  of  the  best  te-  stars,  the  hypothesis  of  a  plurality  of  worlds, 
lescopes,  and  as  God  has  made  nothing  in  wherein  each  fixed  star  serves  as  a  juu  to 
vain,  it  seems  higlily  probable  that  they  a  system  of  planets,  seems  rational,  worthy 
severally  serve  the  purposes  of  light  and  a  philosopher,  and  greatly  displays  the  vris- 
heat  for  the  planets  of  their  systems ;  since  dom,  and  redounds  to  the  glory  of  tlic 
notliing  can  be  more  absurd  than  to  pre-  great  Creator  and  Governor  of  the  uni- 
tend  that  myriads  of  unseen  stars  were  verse.    Under  the  article  Svn  will  be  men- 
made  to  twinkle  in  the  unknown  regions  of  tioned  some  of  the  speculations  of  Dr, 
the  universe.  Herschel.. 

That  the  fixed  stars  shine  by  their  own        Star,  in  heraldry,  a  charge  frequently 

light,  is  thus  proved :  when  viewed  through  borne  on  the  shield,  and  the  honourable 

a  telescope,  they  appear  only  as  mere  Tucid  ordinaries,  in  figure  of  a  star, 
points,  destitute  of  all  sensible  magnitude.        Star  is  also  a  badge  of  honour,  worn  by 

and  consequently  must  be  at  a  vast  dis-  the  Knights  of  the  Garter,  Bath,  and  Thit- 

tance ;   because  the  satellites  of  Jupiter  tie.    See  Garter. 

and  Saturn,  when  viewed  through  a  teles-        Star,  in  pyrotechny,  a  composition  of 

rope,  appear  of  very  di^tingnishable  mag*  combustible  matters,  which,  being  thrown 

nitudfs,  and  yet  are  invisible  to  the  naked  aloft  in  the  air,  exhibits  tlie  appearance  of 

eye.    Since,  then;  the  fixed  stars  are  at  a  real  star.    Stars  are  chiefly  used  as  ep« 

such  a  vast  distance,  that  the  best  telescope  pendages  to  rockets,  a  number  of  them  be- 

kas  no  power  to  magnify  them,  and  never-  ing  usoally  inclosed  in  a  conical  cap  or  co- 

tfaeless  shine  with  a  very  bright  and  spark-  ver,  at  the  head  of  the  rocket,  and  carried 

hng   Ught,  it  is  inferred  that  they  must  up  vrith  it  to  its  utmost  altitude,  where  the 

shine  with  their  own  proper  and  unborrowed  stars,  taking  fire,  are  spread  around,  and 

light;  because,  if  their  light  was  only  bor-  exhibit  an  agreeable  spectacle, 
rowed,  they  would,  like  the  satellites  al-        STAR-6oard  denotes  the  right  band  side 

ready  mentioned,  be  invisible  to  the  naked  of  a  ship,  virhen  a  person  on  board  stands 

•ye.  with  the  faee  looking  forward  towards  the 

Tkt  celebiatad  Haygens  firand  the  bdglit  head  er  fore  part  of  the  ship.    In  contra- 
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tifstifiction  from  larboard,  which  dcnotfs 
tiie  lelt  hand  side  of  the  ship  in  tlie  same 
oircunistBDces.  They  say,  '*  Starboard  tlie 
■h«liD,"  or  "  Helm  a  starboard,''  whfen  the 
roan  at  tlic  hehD  should  pot  the  helm  to  Uie 
riglit  hand  side  of  tlie  ship. 

SxAtt,  failing  or  shooting  Star,  a  himinoos 
meteor  darting  rapidly  thronirh  the  air,  and 
resembling  a  star  tailing.  The  explication 
of  this  phenomenon  has  pnzzled  all  philo- 
aopherv,  till  the  modem  discoveries  in  elec- 
tricity have  led  to  the  most  probable  ac-. 
count  of  it.  Signior  Becraria  makes  it 
pretty  evident  that  it  is  an  electrical  ap- 
pearance, and  recites  the  following  fact  ih 
proof  of  it.  Abont  an  hour  after  sunset,  be 
and  some  friends  that  were  with  him  ob- 
served a  (alUng  star  directing  its  coarse  to- 
wards them,  and  apparently  growing  brger 
and  larger,  but  it  disa|>peared  not  far  from 
them ;  when  it  left  their  faces,  hand!>,  and 
clothes,  with  the  earth,  and  all  tlie  ncit;h- 
bouriog  objects,  suddenly  illuminated  with 
a  diiiiised  and  lambent  light,  not  attended 
with  any  noise  at  alL  Doring  their  surprise 
at  this  appearance,  a  servant  informed  them 
t6at  be  had  seen  tt  light  shine  suddenly  in 
the  garden,  and  especially  upon  the  streams 
which  he  vras  throwing  to  water  it.  All 
these  appearances  ^ere  evidently  electri- 
cal; antl  Beccaria  was  confirmed  in  his 
conjecture,  that  electricity  was  the  cause  of 
them,  by  the  quantity  of  electric  matter 
which  he  had  seen  gradually  advancing  to- 
wards bis  kite,  whicJi  had  very  much  the 
aj>p€arance  of  a  falling  star.  Sometimes 
also  he  saw  a  kind  of  glory  round  the  kife, 
which  followed  it  when  it  changed  its  place, 
but  left  some  li.ulit,  for  a  small  space  of 
time,  in  the  place  it  had  quhted. 

Star-chamber  was  a  very  ancient  court, 
but  new  modelled  afterwards  by  divers  sta- 
tutes. It  consisted  of  several  of  the  lords 
spiritiral  and  temporal,  being  privy  counsel- 
lor*, to^'etber  witb  two  judges  of  the  courts 
of  common  law,  without  the  intervention  of 
any  jury.  Tlie  legal  jurisdiction  extended 
over  riots,  perjury,  misbehaviour  of  public 
officers,  and  otlier  notorious  misdemeanors. 
But  atterwatds,  they  stretched  their  powgr 
beyond  the  utmost  bounds  of  legality,  vin- 
dicating all  the  encroachments  of  the  crown 
in  granting  monopolies,  in  issuing  procla- 
mations which  should  have  the  force  of 
laws,  in  punishing  small  offences,  or  no  of- 
fences at  all,  but  of  their  own  creating,  by 
exorbitant  line!>,  imprisonment,  and  cor{>o- 
ral  severities ;  until  at  hist  thb  court  he- 
came  so  odious,  that  it  was  finally  abolished 
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by  the  16  Charles  I.  c.  10.  Most  of  C1i«* 
ancient  authorities  respecting  the  law  of 
libeb  come  from  this  court. 

Star  fish.    See  Asterias. 

STARCH.  This  term  is  appropriated 
to  a  substance  existing  in  vegetablesi,  simi- 
lar in  many  of  its  properties  to  gum.  It  ia 
a  dry,  white  powder,  which  forms  the  prin- 
cipal part  of  the  nutritive  grains  and  roots. 
If  a  paste  be  formed  of  wheaten  flour 
and  water,  and  this  be  washed  with  addi- 
tional quantities  of  water,  till  it  is  no  longer 
tnrbid,  but  comes  off  pure  and  colourless, 
the  mass  which  remains  becomes  tenacioni 
and  ductile.  This  is  called  Gluten,  which 
aee.  If  the  water  witli  which  the  paste  was 
washed  t>e  allowed  to  remain  at  rest,  it  depo« 
sits  a  white  powder,  which  is  distinguished  by 
the  name  of  fecula  or  starch.  Starch  is  of 
*  a  fine  white  colour,  and  is  usually  in  the 
state  of  concrete  columnar  masses.  It  has 
no  perceptible  smell,  and  scarcely  any 
taste.  It  is  little  altered  by  exposure  to 
the  air ;  when  it  is  exposed  to  heat,  on  a 
hot  iron,  it  melts,  swells  n|>,  becomes  black, 
and  bums  with  a  bright  flame.  The  cliar- 
coal  which  remains  contains  a  little  pot- 
ash. When  it  is  distilled,  it  gives  out  water 
mixed  with  acetic  acid,  which  is  contami- 
nated with  oil. ,  It  gives  out  also  carbonic 
acid,  and  carbouated  hydnigen  gas.  Starch 
is  not  soluble  in  cold,  but  forms  a  thick 
paste  witli  boiling  water;  and  when  this 
paste  is  allowed  to  cool,  it  becomes  semi- 
transpdrcnt  and  gelatinous ;  it  is  brittle 
when  dry,  somewhat  resembUng  gum.  If 
tliis  paste  be  exposed  to  mout  air,  it  is  de- 
composed, for  it  acquires  an  acid  taste. 
Sulphuric  acid  dissolves  starch  slowly  ;  sul- 
phurous arid  is  disengaged,  and  a  great 
quantity  of  charcoal  is  formed.  Muriatic 
acid  also  dissolves  starch,  and  the  solution 
resembles  mucilage  of  gum  Arabic.  When 
left  at  rest,  a  thick,  oily,  mucilaginous  liquid 
appears  above,  end  a  transparent  straw- 
coloured  fluid  below.  The  odour  of  mu- 
riatic acid  remains,  but  when  water  is  add- 
ed, it  is  destroyed,  and  a  strong  peculiar 
smell  is  emitted.  Starch  is  also  soluble  in 
nitric  acid,  with  the  evolution  of  nitrous  gas. 
The  solution  assumes  a  green  coloiii ,  and 
when  heat  is  applied,  the  starch  is  con- 
verted into  oxalic  and  malic  acids.  Some  part 
of  Uie  »tarch,  however,  is  insoluble  in  nitric 
acid,  and,  when  this  is  separated  by  filtra- 
tion, and  washed  with  water,  it  has  a  thick, 
oily  a|>pearance  like  tallow,  is  soluble  in 
alcohol,  and  when  distilled,  yields  arctic 
acid|  and  an  oily  matter  similar  to  tallow  in 
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Stardi  id  intolnble 
in  nlcahol,  bni  ii  soluble  Id  Ihc  alkniie*  -.  in 
piir«  poiasli  it  swell*  np,  hecnmet  imtupa- 
rpul  Mid  ^Intinouii,  and  a  thrn  lUKfpHbls 
or  inlntioir  in  alrohDi.  Tbe  component 
pirli  of  tttrcli,  ai  apprin  by  diitillinfi  it, 
anri  by  Ui»  nclion  of  re-ii|;ent<i,  are  oxyKen, 
hydrojfn.  aiiJ  Furboti.  Stareh  etWl^  in  > 
prrat  niimbtr  of  vcffliible  sniishinm,  bat 
rhirtly  in  tbi  roots  niitl  seed',  nnti  parltn^ 
Uriy  tbnw  wliirh  arr  employed  as  food, 
^tarcb.  it  a  nell  known,  may  be  obtaln'-d 
from  llir  polatoe,  If  Ihe  polatoe  be  gmted 
liawn,  Biid  wuhrd  with  wiicr  till  i(  camei 
olf  pure  and  eolniirless :  Ibia  wiler,  bciiii; 
IpII  01  rwt,  depoiili  a  fine  while  powder, 
which  tumniM  tometbiog  of  ■  ciyjlalliied 
Bppi'aranre,  and  it  hearier  than  wheal 
slarcli.  Ills  generally  niiied orcombiited 
with  Qibrr  princrplM,  and  lonipiimea  so  in- 
timately lu  not  »'ily  to  be«epara|pd.  It 
it  Dol  coniplelely  formed,  eieqit  in  cri  Iain 
italei  of  «P|!etatioD.  In  Dnlrili*«  ^jliu  it 
h  pecfrct  only  when  they  have  atlained 
niatarity,  bt'forc  tbii  it  i>  in  ■  aiate  b|>- 
proacbmg  to  mitcilafe,  niiited  with  lucplia- 
tine  matter. 

.STARLING.    .SreSTURKU*. 

STATICE,  in  botany,  lAn/),  a  v^nU' of 
the  Peotanitria  PcDlacynla  clau  and  order. 
Natnrak-  «tilpr  of  A^tgat^e.  Pliimba- 
pnpf,  Jnaaiea.  Eucntial  chanclrr :  calyx 
oiip-pi-nlled,  rnlir)?,  plaiti-d,  ■■-ariDU'  -.  pe- 
tals fiTF ;  icvil  one,  lupenat.  There  are 
Ihirty-nine  iiieeie*. 

STATICS,  a  term  which  Ihe  modi-m  im- 
provemenli  in  knowledge  have  made  it  dg- 
mwary  lo  inlrodnce  into  physico-malliema- 
tical  tcieiu'e.  It  wai  fonnd  convenient  lo 
diitrihute  the  doclnnn  of  iinivnal  mceha- 
nirt  into  two  cUmo,  whirb  reqniied  hath  ■ 
(tUfirenl  mode  of  eoraii)p|«IMn,  iikI  difl» 
rent  iinncipies  of  rea»tnn|i.  Wc  are  in- 
dditrd  TO  Archimedes  fur  Ihe  fnndimenlal 
priDCipIn  of  lbl>  scirnce.  He  intettigatrd 
Ihe  dorinne  of  Ilic  rentre  ul~  gnvily,  and 
tlie  llipury  of  the  lever.  Bat  tbe  mliject  of 
iiinvins  lorre*  was  not  properly  undi-rstond 
till  UalileD  ron^iidrred  it  very  acenraiely  in 
Ilia  work  on  "Local  Holion."  In  this,  he 
cotuidrni  •  chanxe  of  molwD,  a*  the  eaai't 
and  ade^i 
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tiines,  wliich  had  been  previomly  eallH  in 
aid  of  ntei^aniea  only,  lo  explain  the  ceies- 
liat  motions;  and  Uic  nuf^ilicence  of  Ibis 
•libject  raused  it  lo  occupy  the  whole  atlen. 
tion  of  mathematiciani.  'Hie  "Prindpia" 
contained,  indeed,  pni]<o<irionB  equally  con- 
dnci*e  to  the  improiement  cif  common  me. 
ehanim,  and  lo  the  complete  nndernlanding 
of  Ihe  meclianiral  aeliooa  of  bodies.  Plii- 
lowpbcra  beijati  lo  make  llieir  applicatiottf. 
Tlley  saw  ihat  every  kind  of  work  Ibal  i> 
pRrfornied  by  a  midline,  may  he  conaider- 
ed  abstraricdly  u  a  relardini;  force ;  Ihat 
tlie  impulse  of  water,  or  wind,  wbich  ar« 
employed  as  movinf  poweii,  act  by  means 
of  preiiures  wfaiHi  they  etert  on  the  im- 
pelled point  of  the  maehlqei  and,  that  the 
machine  itself  may  be  considered  at  an 
auemblaije  of  bodies,  moveable  in  certain 
linitrd  eircinmilBnco,  with  determined  di- 
reetionsand  prnportioDs  of  velocity.  From 
these  consideraliona  lesDlted  a  general  ab- 
stract condilion  of  a  body  acted  upon  by 
known  powers:  at  lenKtb  was  determined 


lit  of 


every   I 


iiKt  of  p 


'nin|>etenl  to  Ihe  pmduclion  of  andi 
cli*n«r<.  Ilea|i|il|pd  Ihii  principle  In  Ihe 
ninlion  of  Imdies  hy  the  action  of  ^vlry, 
and  |•N^e  llie  tlirury  of  |ini|eclileii.  iiir 
lunr  Sewlon  look  lip  the  (ubjecl  nriily 
w  OaUleD  bad  lell  It,  and  applied)  tli*  duc- 


by  ancient  meclianii 
slstanre  to  Ihe  machioe  performing  work, 
and  the  moving  power,  which  exactly  ba- 
lanc^e  each  olher;  and  is  indicated  not  by 
the  rril,  bill  hy  the  uniform  motion  ofth* 
machiiip.  Hence  alio  tlie  mathematician 
taas  enabled  to  calculate  tlie  precise  motion 
of  water  which  would  completc'y  absorb, 
or  balance,  Ibe  tupeiiorily  of  pressure  by 
which  water  »  forced  through  a  sluice,  pipe, 
Ste.  viitb  a  constani  velocity, 

'lliis  Ihe  general  doctrines  of  motion 
came  in  be  coniidertd  in  two  points  of 
view,  arconling  u  they  bahuieed  each 
other  in  a  stale  of  rrsl,  or  of  uoifurm  mo- 
lion.  Thew  two  ways  of  considering  Ihe 
same  subject,  required  both  ditfi^reiit  prin- 
ciples and  a  differeni  manni-r  of  reasoning, 
'liip  lirat  has  been  named  ilatics,  as  i-x- 
pressiii-  that  resi  which  it  tlie  lest  of  thii 
kind  ol  eqiiilibrinm.  The  sccood  has  been 
called  dynamic^  or  universal  mechanics, 
because  the  differeul  kinds  of  molioa  are 
ehamctcristic  of  Ihe  powers  or  forces  wbif  b 
prodace  thero.  A  knowledge  ol  both  b  in- 
ditpensably  nreestBiy  for  iicquiring  any  ine- 
fnl,  practical  knowlptliie  of  machines  :  and 
it  was  i^gratire  of  tlie  doctrines  of  accele- 
nied  and  retarded  motions,  whidi  made 
Ihe  proErcH  of  piwtieal  merhaniral  know- 
kdi;G  to  very  slow  and  imperfect.  The  mo- 
cliaiiii-<,  cwn  of  Ihe  oioderao.  before  Oflli- 


I  uf  lbs  power  and  r 


e  pro- 
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%oii]d  be  balanced  by  the  intervention  tof  a  construction^  so  a»-to  make  the  proper  ad- 
given  machine,  or  the  proportion  of  the  justment  of  strength*  and  strain,  in  every 
parts  of  a  machine,  by  which  two  known  part  of  a  machine,  edifice,  or  structure  of 
forces  may  balance  each  other*  This  view  any  kind.  Statics,  therefore,  furnishes  us 
•f  the  matter  introduced  a  principle,  which  with  what  may  be  called  a  theory  of  car- 
even  Galileo  considered  as  a  mechanical  pentry,  and  gives  us  proper  instructions  for 
axiom,  viz.  that  what  is  gained  in  force,  by  framing  floors,  roofs,  centres,  &c.  4.  Sta- 
means  of  a  machine,  is  esmctly  compensated  tics  comprehends  the  whole  doctrine  of  tlie 
by  the  ad<fitional  time  which  it  obliges  pressure  of  fluids,  whetlier  liquid  or  iri- 
tis to  emptoy.  This  Is  not  quite  accurate,  form,  vriiether  arising  from  their  weight,  or 
and  not  only  prevents  improvement  in  the  from  any  external  action.  Hence,  there- 
constmction  of  machines,  but  leads  to  fore,  we  derive  our  knowledge  of  the  sta- 
erroneons  maxims  of  constmction.  The  bility  of  ships,  or  their  power  of  maintain^ 
two  principles  of  dynamics  teach  us,  that  ing  themselves  in  a  portion  nearly  npright, 
there  is  a  certain  proportion  of  the  machine  in  opposition  to  the  action  of  the  vrind  on 
dependent  on  the  khid  and  proportion  of  their  sails.  We  learn  on  what  circumstances 
the  power  and  resistance,  which  enables  of  figure.and  stowage  this  quality  depends, 
the  machine  to  perfonn  the  greatest  possi-  <nd  what  vrill  augment  or  diminish  it.  See 
ble  work.  It  is  highly  proper,  therefore.  Dynamics,  Mschanics,  &c. 
to  keep  separate  these  two  ways  of  consi*  STATION,  in  practical  geometry,  &c.  is 
dering  machines,  that  both  may  be  im-  a  place  pitched  upon  to  make  an  observa- 
proved  to  the  utmost,  and  then  to  blend  tion,  or  take  an  angle,  or  such  like,  as  in 
them  together  in  every  practical  dsscussion.  surveying,  measuring  heights  and  distances. 
Statics,  therefore,,  is  preparatory  to  the  pro-  levelling,  &c.  An  accessible  height  is  taken 
per  study  of  mechanics^;  but  it  does  not  flrom  one  station ;  bat  an  inaccessible  height 
beoce  derive  all  its  importance.  It  is  the  or  distance  is  only  to  be  taken  by  making 
sole  foundation  of  mimy  nseful  parts  of  two  stations,  from  two  places  wfaoee  dis- 
koowledge.  This  will  be  best  sgen  by  a  tance  asunder  is  known.  In  making  maps 
brief  ennmeration.  1.  It  comprehends  all  of  counties,  provinces,  &c  stations  are  fixed 
the  doctrines  of  the  excitement  and  propa-  upon  certain  eminences.  Sec,  of  the  coun- 
gation  of  pressure,  through  the  parts  of  so-  try,  and  angles  taken  firom  thenoe  to  the 
lid  bodies,  by  which  the  eneigies  of  ma-  several  tovrns,  villages,  &c.  In  surveying^ 
dunes  are  produced.  A  presmre  is  exert-  the  instrument  b  to  be  adjusted  by  the  nee- 
ed  on  the  impelled  point  of  a  machine,  such  die,  or  otherwise,  to  answer  the  points  of 
as  the  float-boards  or  buckets  of  a  mill*  the  horizon  at  every  station ;  the  distance 
wheel.  This  excites  a  pressure  at  thcpi-  firom  hcQce  to  the  last  station  is  to  be  mea- 
vots  of  its  axle,  which  act  on  the  points  of  sured,  and  an  angle  is  to  be  taken  to  the 
support  This  must  be  understood,  both  as  next  station ;  vrbich  process  repeated,  in- 
fo direction  and  intensity,  that  it  may  be  dudes  the  chief  practice  of  surveying, 
effectually  resisted.  A  pressure  is  also  ex-  STATIONARY,  in  astronomy,  signifies 
cited  at  the  acting  tooth  of  the  cog-vrhed,  the  appearance  of  a  planet,  when  it  seems 
on  the  same  axle,  by  which  it  nidges  ronnd  to  remain  immoveable  on  the  same  point  of 
another  wheel,  exerting  simibir  pressures  the  zodiac  for  several  days.  As  the  earth, 
on  its  pivots,  and  on  the  acting  tooth,  per^  whence  we  view  the  motions  of  the  planets, 
haps,  of  a  third  wheel.  Thus  a  pressure  is  is  out  of  the  centre  of  their  orbits,  the  phi- 
ultimately  excited  in  the  working  point  of  nets  appear  to  proceed  irregularly  ;  being 
the  machine,  perhaps  a  wiper,  which  lifts  a  sometimes  seen  to  g6  forwards,  that  is, 
heavy  stamper,  to  let  it  fall  agaid  on  some  from  west  to  east,  which  is  called  the  direc- 
matter  to  be  pounded.  Now  statics  teaches  tion ;  sometimes  to  go  backwards,  or  from 
us  the  intensities  and  direction  of  all  those  east  to  west,  which  is  called  the  retrogra- 
pressures,  and  therefore  how  much  remains  dation.  Now  between  these  two  states 
at  the  working  point  of  the  machine  unba-  there  must  be  an  intermediate  one,  where - 
lanced  by  resistance.  2.  It  comprehends  in  the  planet  neither  appears  to  go  back- 
every  circumstance  which  influent;es  the  wards  nor  forwards,  but  to  stand  still,  and 
stability  of  heavy  bodies ;  the  investigation  keep  the  same  place  in  her  orbit ;  which  i« 
and  properties  of  tlie  centre  of  gravity;  the  called  her  station:  and  this  will  happen, 
theory  of  Uie  construction  of  arches,  vaults,  vrtien  the  line  that  joins  the  earth's  and  pla- 
and  domes ;  the  attitudes  of  animals.  3.  Tlie  net's  centre  is  constantly  directed  to  the 
strength  of  materials^  and  the  principles  of  same  point  in  the  heavens  -,  that  is,  when 
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it  keept  paiiaiel  to  itsell*.    For  all  right  Britain,  so  late  as  the  year  1800,  the  state  o^ 

lines,  drawn  from  any  part  of  tlie  Eartii's  the  population,  ou  whicli  its  capability  of 

orbit,  parallel  to  one  another,  do  all  point  defence  so  much  depended,  was  a  subject 

to  the  same  star  ;  the  distance  of  these  of  so  mhch  uncertainty,  as  to  be  estimated 

loes  being  insensible,  in  comparison  of  that  by  many  persons  at  but  little  more  than  half 

of  tbe  fixed  stars.  what  it  was  afterward  ascertained  to  be. 

Saturn  is  seen  stationary  at  the  distance         As  a  comparison  of  such  statistical  ac- 

of  Somewhat  more  tlian  a  quadrant  from  counts  as  have  been  published  of  the  diffcr- 

the  Sun ;  Jupiter  at  the  distance  of  fifty-  .  eut  states  of  Europe  would  be  in  a  great 

two  degrees ;  and  Man  at  a  much  greater  degree  useless  and  unsatisfactory,  since  the 

dbtance,    Saturn  is  stationary  eight  days,  violent  and  essential  altemtions  most  of  them 

Jupiter  four,  Mars  two,  Venus  one  atid  a  have  recently  undergone,  we  shall  confine 

halt',  and  Mercury  a  lialf,  though  thfe  several  ourselves  to  tlie  principal  particulars  rela- 

stations  are  not  always  equal.  tive  to  Or«*at  Britain,  as  deduced  from  public 

STATISTICS,  a  modem  term  adopted  to  documents,  ajid  other  authentic  sources, 
express  a  more  comprehensive  view  of  the  .      I1ic  island  of  Great  Britain  is  about  590 

various  particulars  constituting  tlie  natural  rofles  in  length,  and  the  circuit  of  its  coast 

and  political  strength  and  resources  of  a  makes  about  1800  miles :  the  part  consti> 

country  than  was    usually   embraced    by  tuting  England  and  Wales  is  in  length,  from 

writers  on  political  arithmetic.    Its  princi-^  Newhaven,  in  Sussex,    to  Berwick  upon 

pal  objects  are,  the  extent  and  popuUtion  Tweed,  355  miles,  and  in  breadth^  from  tlie 

of  a  state,  the  occupation  of  the  different  South  Foreland,  in  Rent,  to  the  Land's  End, 

classes  of  its  inhabitants;  the  progress  of  in  Cornwall,  325  miles, 
agriculture,  of  manufactures,  and  of  inter-        Tbe  area  of  England  and  Wales,  com- 

ml  and  foreign  trade ;  the  income  and  wealth  puted  in  acres,  has  been  very  differently 

of  the  inhabitants,  and  the  proportion  drawn  stated  by  different  authors ;  for  as  it  has 

from  them  for  the  public  service  by  taxa-  never  been  ascertained  by  an  actual  survey, 

tion;  the  condition  of  the  poor;  tlie  state  of  various,  modes  of  computation  have  been 

schools,  and  other    institutions  of  public  adopted,  which  have  disagreed  materially  in 

utiUty ;  with  every  otlier  subject,  the  know*  the  result.    Hie  following  are  tbe  principal 

ledge  of  which  tends  to  establish  the  true  estimates  on  this  point, 
civil  poUcy  of  the  country,  aOd  consequently         .  ^^'^ 

to  promote  it.  prosperitj.  ^         »>  »»'  WUliam  Petty 28.000,000 

The  great  change  which  has  taken  place  ^^'  ^*^®^ 46,000,000 

in  the  busineM  of  government,  since  the  in-  ]?'•  ^^^y 39,938,500 

troduction  of  the  modem  system  of  war-  Templeman 31,648,000 

five,  by  which  tbe  time  and  labour  of  a  Arthur  Young 46,916,000    • 

considerable  number  of  persons  is  wholly         ,     ^^^'  "•  Beeke.. 38,498,57« 

appropriated  to  the  profession  of  arms;  and,  ,  "  *«  '«^'n*  f«'**!!^  ^o  *«  P^"^*  **"** 

particularly,  since  tbe  adopUon  of  tbe  bor-  ^^^^  ^«  "<>»»»«  ^^  Common*  ill  i8«4,  it 

rowing  system  for  defraying  the  expences  of  ^^  "^^^^  ^^«^  *>y  ^*  «>««^  compuUtien 

war,  has  rendered  sUtiitical  information  of  ^^^^^^  ^^^  Wales  contained  58,335  square 

much  more  importance  than  formerly ;  the  »j*^\^  "W**'  ^''.^  37,334,400  statute  acres, 

naval  and  miUtary  force  which  a  country  is  S«>tUnd,  with  its  ishmds,  conWmS  about 

capable  of  furnishing  depending  essentUUy  «l;OpO>«>0  of  ac«^- 
on  the  state  of  population  and  employment,        ^^  »«"  ^^  South  Bntain  is  anntially  crop- 

and  the  ptibhc  finances  becoming,  by  a  con-  ^^  "^^^^^  »"  ^«  followmg  proportion^ 

tinual  accumulation  of  taxes  intimately  con-  \(qi|iat  .   .  .    .  . .      3  080  000 

nected  wiUi  the  state  of  agricnltore,  con-  BarleyMd'rye.iil.VZ.'..*.'.*  !!!.!      WoOO 

tomption,  and  foreign  trade.    Many  orrors  Oatsand  beans «,800,00d 

and  incousiitenciet  of  former  statesmen  and  closer,  rye-grass.  Sec 1,120,000 

fegisktors  might  have  been  avoiM  by  a  Turnips,  carrots,  cabbages,  &c    1,120,000 

better  knowledge  of  the  state  of  the  coao-  Fallow .    S  iddOOO 

try;  yet,  although  the  utiUty  of  cultivating  jj^p  g^iinds!!!!.!!!!!!!*.!".!!!!!."*      '  ^^000 

tbb  branch  of  knowledge  has  become  «o  Nursery  grounds 8..500 

obviooa,  few  of  the  governments  of  Eorope  pn,it  and  kitchen  gaitlens 45,000 

Uve  appeared  much  disposed  to^promote  pieamre  grounds .  .  16,000 

ftatJBtacal  inquiries.    It  wiU  be  a  aol^t  of  ^ — 

wonder  to  fiitBro  timet)  that  even  in  Orent       /  ii,i74,500 
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.     ^  The  total  population  of  Great  Blirain,  af 

Bronghlovcr Il,ir4,500  jt  appeared  by  the  returns  made  in  1801, 

Land  depastured  by  cattle 17,000,000  including  the  army,  navy,  and  mercliant 

Hedgerows,  copses,  and  woods    1,600,000  ,gamen,  was  10,942,646 ;  to  which,  if  the 

Ways,  water,  &c I,g8g,l00  -^^y^^^  ^f  Guernsey,  Jersey,  Alderney,  and 

Cultivated  land 31,056,600  the  Scilly  islands,  are  added,  it  may  be 

Commons  and  waste...    6,277,800  taken  at  1 1,000,000.  See  Population.  But 

37,334,400  it  is  evident,  that  the  weUare  of  a  nation^ 

'    ^  and  its  political  strength,  do  qot  depend  so 

The  number  of  horses  for  which  duty  is  much  on  its  pnmerical  population,  as  on  tiie 

paid  is  1,780,000.    Their  annual  consump-  manner  io  which  that  population  is  em- 

tion  of  food,  reckoned  6y  the  produce  of  ployed ;  the  proportion  of  productive  to 

Acres,  is                                         ,  unproductive  labourers  of  which  it  consists. 

200,000  pleasure  vJ^,  Tt  \,im^^  No  accurate  account  of  this  kmd  has  ever 

30000  cavalry., 5  ...     150,00^  ?*^»  ^*"' ^1*  **"«  ^f^''"^  ^^»"*'^  ^^ 

1,200000  husbandry 4  ...  4,^00,000  the  different  classes  of  persons  who  com- 

350,000  colts,  mares,  &c..  3  ...  1,050,000  pow  the  present  population  of  Great  Bn. 

,.,w^^^  tarn,  cannot  be  mr  from  the  truth : 

7,000,000  ^ 


Nobility  and  g^try 5,000 

Clergy  of  the  churches  of  England  and  Scotland 18,000 

Ditto  dissenters  of  every  description 14,000 

Army  and  militia,  including  half-pay,  &c 240,000 

Navy  and  marmes 130,000 

Seamen  in  the  merdiant  service 155,000 

Lightermen,  vratermen,  &c 3,500 

Persons  employed  in  collecting  the  pnbfic  revenue... 6,000 

Judges,  coimsel,  attomies,  &c 14,000 

Merchants,  brokers,  Actors,  Ac. ..,...., , 25,000 

Clerks  to  ditto,  and  to  commercial  cqpnptitfes 40,000 

Employed  in  the  different  manu^tures 1,680,000 

Mechanics  not  inmiediately  belpnguig  to  ditto ^ 50,000 

Shopkeepers. J /. 160,000 

Schoohmasten  and  mistreases. 20,000 

Artists.' 5,000 

Players,  musicians,  &c 4,000 

Employed  in  agricnltnre 2,000,000 

Male  and  female  servanb • 800,000 

Gamblers,  swindlers,  thieves,  prostitutes,  &c 150,000 

Convicts  and  prisoners 10,000 

Aged  and  infirm 293,000 

Wives  and  daughters  of  most  of  the  above 2,427,500 

Children  under  ten  yeitfs  of  age 2,750,000 

11,000,000 


If  these  different  classes  are  divided  ac-  constitutes  national  wealth.    In  a  diflerent 

cording  to  the  effect  produced  by  their  state  of  society,  however,  this  division  of 

occupations,  it  will  be  found  that  the  whole  the  population  would  vary  considerably  ; 

popiiJation    of  the   country   depends  for  for  vrere  not  thoit,  who  are  considered  as 

subsistence,  and  alt  the  conveniencies  of  unproductive  labourers,  employed  in  their 

Ufe,  on  the  labour  of  less  than  one  half  of  several  vocations,  their  dntiea,  or  at  least 

the  total  number ;  attd  the  increase  or  de-  the  principal  of  tbem,  must  be  divided 

grease  of  this  productive  part  of  the  com-  among  those  who  at  present  are  the  effi- 

numty»  and  of  the  effect  of  their  exertions^  cient  hiboorers ;  who,  thus  benoig  obliged  to 

is  the  measure  of  the  increase  or  decline  of  give  up  part  of  their  time  to  unproductive 

that  gnulMl  •ccuffloSntion  of  stock  which  pvpoMiy  cwrid  Mt  perfortn  tiie  same  quao- 
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tity  of  iKfiil  laboar  as  at  preaent ;  and  con-        The  4ota]  income  of  aU  ctaues  of  the 

sf^rpicntly,  to  support  the  same  popnlatioa,  community,  l>oth  as  arinDs  frmn  capital 

a  f^r^aler  number  of  persons  wonid  be  com-  and  labour,  appears  to  be  nMriy  as  fo^ 

peiled  to  engage,  at  least  partially,  in  pro-  lows : 
doctife  employs. 

From  rent  of  lands 99,000,000 

From  rent  of  houses 8,500,000 

Profits  of  farming,  or  occupation  of  land 6,120,000 

Income  of  labourers  in  agriculture 15,000,000 

l*r(if]ts  of  mines,  canals,  collieries,  &c 2,000,000 

Profits  of  merchant  shipping  and  small  craf^ 1,0(K),000 

Income  of  stockholders 20,500,000 

From  mortgaires  and  other  monies  lent 3,000,000 

Profits  of  foreign  trade 11,250,000 

Profits  of  manufactures 14,100,000 

Pay  of  army,  navy,  and  merchant  seamen 5,000,000 

Income  of  the  clergy  of  all  descriptions 2,200,000 

Judges  and  all  subordinate  officers  of  the  law. 1,800,00» 

Professors,  schoolmasten,  tuton'^  &c 600,000 

Retail  trades  not  immediately  connected  with  foreign  trade  or  } 

manufactnit^s J  8,000,000 

Various  other  professions  and  employments 2,000,000 

Maleand  female  senraots 2,400,000 

ct.  l.)2,470,000 

mamtmamsasssssBb 

If  this  statement,  tlie  total  of  which  is  truth,  it  will  not  b»  difficult  to  form  a 
corroborated  by  the  produce  of  the  in-  similar  estimate  of  tlie  total  national  ca* 
rome  or  property  tux,  is  not  far  from  the     pital,  cts. 

£. 

Value  of  the  land,  at  2B  years  purchase 812,000,000 

Value  of  houses,  at  20  years  purchase 170,000,000 

Manufactories,  machinery,  steam  engines,  &c 20,000,000 

Household  funiture 42,500,000 

Apparel,  provisions,  fuel,  wine,  plate,  watches,  and  jewels;  >  _  ^^^  _^ 

books,  carriages,  and  other  articles )  '      ' 

Cattle  of  all  kinds 90,000,000 

Grain  of  all  kinds. 10,600,000 

Hay,  straw,  Sec 6,600,000 

Implements  of  husbandry , y.  2,000,000 

Merchant  shipping.. 12,800,000 

Tlie  na\7 6,000,000 

Com  and  bullion ^ 24,000,000 

Goods  in  the  hands  of  merchants,  &c 16,500,000 

Goods  in  the  hands  of  manufiicturefB,  and  retail  traders 20,000,000 

£,  1,272,800,000 


In  the  Tear  1795,  Mr.  Pitt  estimated  the 
total  landed  property  at  750  miUioni,  aad 
personal  {property  at  600  millions,  making  a 
total  of  1550  millions.  But  even  firom  the 
above  more  moderate  statement,  in  which 
most  of  the  articles  are  probably  taken 
rather  below  than  above  the  truth,  it  ap- 
pears that,  Dotwitfastanding  all  the  new 
wants  whick  refinement  and  Maon  htfe 


introduced  into  the  general  mode  of  living^ 
and  the  expensive  wars  in  wHeh  the  coaatij 
has  been  engaged,  there  hat  nsoally  beea  a 
aurphis  of  the  general  revenne,  wfaidi  by 
gradual  accumulation  has  raised  the  vaine 
of  the  national  stock,  or  capital,  to  an 
amoiut  fiir  exceeding  any  ratiomd  estimate 
of  It  at  former  periods. 
Itia  evideat  that  thii  stttfltoeiit' imdadea 
R  t 
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obly  the  real  or  effective  wealth  of  the  cast  in  several  metals,  as  lead,  brass,  silver^ 

country,  npon  which  all  other  species  of  and  gold. 

wealth,  whether  consisting  in  government  Sutaes  are  divided  into  colossal,  or  con* 

or  |)rivate  secudties,  or  of  any  other  de-  siderahly  exceeding  the  dimensions  of  na* 

scription,  ultimately  depend ;   for  private  tnre ;  as,  for  instance,  the  celebrated  statne 

or  public  loans  in  which  mode  a  great  part  of  Apollo  at  Rhodes.    Allegorical,  or  such 

of  the  property  of  many  persons  is  invested,  as,  under  human  or  otl\er  symbolical  forms, 

are  obUgations  on  the  part  of  the  borrowers  represent  snbjects  of  a  dkerent  kind,  as 

to  repay,  at  a  fntitre  time,  a  certain  sum  in  Tune,  Ocean,  Winds  ;  or  qualities  of  an. in* 

moneyi  which  b  the  measure  and  represen-  t  teUectual  nature,  as  Mercy,  Justice,  &c.  &c« 

tative  of  all  other  species  of  real  property,  Statues  of  deities,  demi-gods,  and  heroes 

or  to  pay  an  income  arising  from  this  sum  were,  among  the  ancients,  generally  repre- 

till  the  capital  is  repaid.    The  botrower  is  sent^  somewhat  huger  than  life.    Monu- 

no  otherwise  richer  than  by  the  greater  in-  mental,  either  representing  the  person,  the 

come  he  can  make  of  the  money  borrowed,  virtues,  or  the  actions  of  the  deceased, 

than  what  he  agrees  to  pay  for  it,  as  the  Equestrian,  generally  of  some  illustrious  per- 

capital  whether  he  invests  it  in  land,  mer-  son  on  horseback.    Pedestrian,  or  on  foot, 

chandice)  or  any  other  way,  remains  the  The  most  celebrated  statues  are  those  of 

property  of  the  lender,  who  though  he  may  the  Egyptians,  Grecians,  and  Romans, 

not  by  the  lavrs  of  the  country  be  permit-  St4TDBs,  mUique,   The  denomination  of 

ted  to  take  possession  of  the  property  mto  antique  statues  is  applicable  to  all  ancient 

which  his  money  has  been  converted,  may,  statues,  found  either  in  India,  Egypt,  &c. 

if  necessary,  bring  it  to  sale  for  the  purpose  but  is  especially  given,  in  preference,  to 

of  reconverting  it  into  the  equivalent  sum  the  statues  wrought  by  the  ancient  Grreek 

which  he  had  lent   If,  therefore,  the  whole  and  Roman  sculptors.    The  works  of  the 

national  stock  was  m.the  hands  of  one  half  Grecums  are  considered  as  the  most  perfect 

of  the  inluibitants,  who  had  borrowed  the  examples  of  sculpture.    Their  statues  are 

«um  of  lf7f ,800,00(M.  of  the  other  half,  it  eminently  admirable  for  the  various  beauty 

ii  evident  that  it  would  |>e  the  real  property  %f  their  forms,  for  characteristic  expressioa 

not  of  those  in  possession,  but  of  those  to  and  grace.    The  Grecian  statues  of  men 

whom  they  were  indebted,   and   this  is  are  generally  naked.     The   Roman    are 

actually  the  case  with  respect  to  a  consider-  clothed  agreeably  to  tlie  manner  of  the 

able  part  of  the  property  of  this  country ;  country,  and  are  distinguished  into  pallia 

the  debU  of  government  having  contributed  datse  (statuae),  those  of  emperors  with  long 

materially  to  produce  this  effect  robes  over  their  armour ;   loricats,  thoae 

STATUARY,    a  branch  of  sculpture,  ofsoldiers  with  cuirasses;  thoracatae,  thoae 

employed  in  the  making  of  statues.   JSee  with  coats  of  armour;    togatse,  those  of 

Sculpture.  magistrates  with  the  toga,  or  robe  worn  in 

Statuary  is  one  of  those  arts  wherein  the  office ;   trabeatae,  those  of  senators  and  an- 

ancients  surpassed  the  modems ;  and  indeed  gurs ;  tunicatap,  those  clothed  with  a  pbun 

it  vras  much  more  popular,  and  more  culti-  tunic ;  stolatas,  those  of  women  with  long 

vated  among  the  f<yrmer  than  the  latter,  trains. 

It  is  disputed  between  statuary  and  paint-  The  antique  statues  are  most  particularly 
ing  which  of  the  two  is  the  most  difficult  remarkable  for  their  systematic  representa- 
and  the  most  artful.  Statuary  is  also  used  tion  of  the  human  form.  As  the  principle 
for  the  artificer  who  makes  statues.  Phidias  most  apparent  in  their  system  is  that  of  pro- 
was  the  greatest  statuary  among  the  an-  portions,  we  shall  give,  first,  an  account  of 
dents,  and  Michael  Angelo  among  the  mo-  their  general  proportions  to  which  they 
dems.  chiefly  adhered,  and  next,  an  accurate  mea- 
STATUES,  are  figures  representing  liv-  surement  of  the  various  parts  of  the  body, 
ing  or  deceased  creatures,  of  whatever  spe-  taken  at  Rome,  frbm  some  of  their  most 
cies,.  real  or  imaginary ;  and  carved,  cast,  celebrated  original  statues, 
modelled,  or  moulded,  in  full  relievo,  in-  *^  Proportions  of  the  antique  Statues." 
suUted  on  every  part.  Statues  are  formed  Proportion  is  the  basis  of  beauty,  and  there 
^th  the  chisel,  of  several  materiab,  such  can  be  no  beauty  wttliout  it ;  on  the  con- 
as  marble,  stone,  &c. :  they  are  carved  in  trary,  proportion  may  exist  where  there  Is 
wood )  or  cast  in  phMter  of  Paris,  or  other  Uttle  beauty.  Experience  teaches  us,  that 
matter  of  the  same  natore;  they  are  also  knowledge  is  distinct  firom  taste ;  and  pre- 
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portion,  therefore,  which  is  founded  on 
knowledge,  may  be  strictly  obsenr ed  in  any 
fifnre,  and  yet  tlie  figure  have  no  preten« 
tions  to  beanty.    The  ancients  considering 
ideal  beanty  as  the  most  perfect,  hare  fre- 
quently employed  it  in  preference  to  the 
beanty  of  nature.    It  is  probable  that  the 
Grecian  as  well  as  the  Egyptian  artists,  de- 
termined the  great  and  small  proportions 
by  fixed  rules ;  that  they  established  a  posi- 
ti?e  measure  for  the  dimensions  of  length, 
breadth,  and  circumference.    This  supposi- 
tion alone  can  enable  us  to  account  for  the 
great  conformity  which  we  meet  with  in 
ancient  statues.     Winkelman  thinks  that 
the  foot  was  the  measure  which  tlie  antients 
used  in  all  their  great  dimensions,  and  that 
it  was  by  the  length  of  it  that  they  regulated 
the  measure  of  their  figures  by  giving  to 
them  six  times  that  length.    This,  in  fact, 
is  the  length  which  Vitruvius  assigns,  lib.  3, 
cap.  I.    That  celebrated  architect  thinks 
the  foot  is  a  more  determmate  measure  than 
the  head  or  the  face,  the  parts  from  which 
modem  painters  and  sculptors  often  take 
their  proportioa«.    Tliis  proportion  of  the 
foot  to  the  body,  which  has  appeared  strange 
and  incomprehensible  to  the  learned  Hue- 
tins,  and  has  been  entvely  rejected  by  Per- 
ranlt,  is,howeTer,  founded  upon  exfierience. 
After  measuring  with  great  care  a  vast  num- 
ber of  figures,  Winkelman  found  tliis  pro- 
portion not  only  in  Egyptian  statues,  but 
also  in  those  of  (xreece.    This  tact  may 
be  determined  by  an  inspection  of  those 
statues  the  feet  of  which  are  perfect ;  and 
one  may  be  more  fully  convinced  of  it 
by  examining  some  figures  of  the  Greek 
divinities ;  in  which  the  artists  have  made 
some  parts  l>eyond  their  natural  dimensions. 
In  the  Apollo  Belvidere,  wlilch  is  a  little 
more  than  seven  heads  high,  the  foot  is 
three  Roman  inches  longer  than  the  head. 
The  head  of  tlie  Venus  de  Medicis  is  very 
small,  and  the  height  of  the  statue  b  seven 
heads  and  a  half;  the  foot  is  three  inches 
and  a  half  longer  than  the  head,  or  pre- 
cisely the  sixth  part  of  tlie  length  of  the 
whole  statue. 

Other  writers  are  of  opinion,  that  the 
following  rules  form  a  principal  part  of  the 
system  of  Grecian  sculpture:  the  body 
consists  of  three  parts,  as  well  as  the  mem- 
ben.  The  three  parts  of  the  body  are. 
Hie  trank,  the  thighs,  and  the  legs.  The 
inferior  part  of  the  body  are  the  tliigfas,  the 
legSy  and  the  feet.  The  arms  also  consist  of 
tkrit  parts.  These  three  parts  matt  bear 
a  oertaio  proportioD  to  the  wbole,  as  wdl 
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as  to  one  another.  In  a  well-fonned  num, 
the  head  and  l>ody  must  t>e  proportioned 
to  the  thighs,  the  legs,  and  the  feet,  in  the 
same  manner  as  the  tUghs  are  proportionefl 
to  the  legs  and  the  feet,  or  the  arms  to  the 
hands.  The  flice  also  consists  of  three 
parts,  that  is,  three  times  the  length  of 
the  nose ;  but  the  head  is  not  four  times 
the  length  of  the  nose,  as  some  writers 
have  asserted.  FrOm  the  pUce  where 
the  hair  begins  to  the  crown  of  the  head, 
are  only  three-fourths  of  the  length  of  the 
nose,  or  that  part  is  to  the  nose  as  nine  to 
twelve. 

STATUTE,  is  a  written  law,  made  vritb 
the  concurrence  of  tlie  King  and  both 
houses  of  parliament  Divers  acts  of  par- 
liament have  attempted  to  bar,  restrain, 
suspend,  qualify,  or  make  void  the  acts  of 
subsequent  parliaments :  but  this  could  ne- 
ver be  effected,  for  a  latter  parliament  hath 
ever  power  to  abrogate,  suspend,  qualify, 
or  make  void  the  acts  of  a  former,  in  the 
whole,  or  any  part  thereof,  notwithstand- 
ing any  words  of  restraint  or  prohibitidn  in 
the  acts  of  the  former. 

When  a  statute  is  repealed,  all  acts  done 
under  it,  while  it  was  in  force,  are  good ; 
but  if  it  is  declared  null,  all  those  are  void. 
Where  a  statute,  before  perpetual,  is  con- 
tinued by  an  afiirmative  statute  for  a  time, 
this  does  not  amount  to  a  repeal  of  it  at 
the  end  of  that  time.  When  two  acts  con- 
tradictory ^o  each  otlier  are  pi^ssed  in  tlie 
same  session,  the  latter  only  shall  take  ef- 
fect. Formerly  acts  of  parliament  took 
effect  from  the  beginning  of  the  session ;  by 
a  recent  statute  they  have  effect  from  the 
day  on  which  they  are  passed. 

Statutes,  congtrudhu  of,  comprehenda 
the  following  rules :  1.  In  the  construction  ' 
of  remedial  statutes,  there  are  three  points 
which  require  consideration,  rtz.  the  old 
law,  the  misdiief,  and  the  remedy,  that  it, 
how  the  common  law  stood  at  the  making 
of  the  act  J  what  the  muchief  was,  for 
which  the  common  law  did  not  provide; 
and  what  remedy  the  pariiament  hath  pro- 
vided to  cure  this  mischief.  And  it  is  the 
business  of  the  judge,  so  to  constme  the 
act,  as  to  suppress  the  mischief  and  advance 
the  remedy.  An  instance  may  be  specified 
in  the  restraining  statnte  of  13  Eliabetb, 
c.  10.  By  the  common  law,  ecclesiastical 
corporation,  might  let  as  long  leases  as  thcj 
thought  proper;  the  mischief  was,  that  they 
let  long  and  unreasonable  leases,  to  the  im- 
poverishment of  their  saccessors :  the  re- 
medy applied  hj  the  statote  was  tlie  mak- 
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fug  void  ill  leases  by  ecclesiastical  bodies  commoo  law  gives  place  to  the  statute ,  and 
for  longer  terms  than  three  lives,  or  twenty-  an  old  statate  gives  place  to  a  new  one  : 
one  years.  In  Uie  construction  of  this  sta-  and  this  npon  a  general  principle  of  uui- 
tnte,  it  is  held,  that  leases,  though  for  a  versal  law,  that  *'  leges  posteriorcs  priores 
longer  term,  if  made  by  a  bishop,  are  not  contrarias  abrogant ;"  consonant  to  which 
void  during  the  bishop's  continuance  in  his  it  was  laid  down  by  a  law  of  the  Twelve 
see;  or,  if  made  by  a  dean  and  chapter,  Tables  at  Rome,  that  *<  quod  popnlus  pos<- 
they  are  not  void  during  the  continuance  of  tumum  jussit,  id  jus  ratum  esto."  This  is 
the  dean :  for  the  act  was  made  for  the  to  be  understood  only  when  the  latter  sta- 
bene6t  and  protection  of  the  successor,  tute  is  couched  in  negative  terms,  or  where 
The  mischief  is,  therefore,  sufficiently  sup-  ifs  matter  is  so  clearly  repugnant,  that  it 
pressed,  by  vacating  them  aftej-  the  deter-  necessarily  implies  a  negative.  But  if  botli 
iniiiation.  of  the  interest  of  the  grantors;  acts  be  merely  affirmative,  and  tlie  sub- 
but  the  leases,  during  their  continuance,  be-  stance  such  tluit  both  may  stand  together, 
ing  not  withio  the  mischief,  are  not  within  here  the  latter  does  not  repeal  the  former, 
the  reaiedy.  9.  A  statute,  which  treats  of  but  they  shall  both  have  a  concurrent  effi- 
thiQgs  or  persons  of  an  inferior  rank,  ran-  cacy.  8.  If  a  statute,  that  repeals  another, 
not,  by  any  general  Words,  be  extended  to  is  itself  aAerwards  repealed,  the  first  sta- 
those  of  a  superior.  Thus,  a  statute  treat-  tnte  is  hereby  revived,  without  any  formal 
ing  of  ^  deans,  prebendaries,  parsons,  vicars,  words  for  that  purpose.  9.  Acts  of  parlia- 
wid  others  having  spiritual  promotion,"  is  ment,  derogatory  from  the  power  of  subse- 
heM  not  to  extend  to  bishops,  tliough  they  qhent  parliaments,  bind  not  10.  Acts  of 
have  spiritual  promotion,  deans  being  the  parliament,  that  are  impossible  to  be  per- 
kighest  persons  named,  and  bishops  being  formed,  are  of  no  validity ;  and  if  out  of 
«f  ft  still  Mgher  order.  3.  Penal  statutes  them  arise  coUaterally  any  absurd  conse* 
mnst  be  construed  strictly.  Thus,  by  the  quences,  manifestly  contradictory  to  com« 
atatnte  14  Georse  II.  c.  6.  stealing  sheep,  mon  reason,  they  are,  with  n^gard  tO  those 
or  other  cattle,  was  made  felony,  by  bene-  collateral  consequences,  void.  See  Black- 
fit  of  clergy:  but,  or  other  cattle,  being  stone's  Commentaries, 
considered  as  too  loose  an  expression  for  Statute  merchant,  and  Statcjte  itaple, 
creating  a  capital  offence,  the  act  was  held  are  two  species  of  bonds  acknowledged 
to  extend  to  nothing  but  mere  sheep.  In  npon  record  before  the  mayor  or  clerk  of 
the  next  sassions  H  was  therefore  found  ne-  the  staple  iu  borough  towns,  as  tlie  case 
cessary  to  make  another  statute,  15  George  may  be ;  and  have  the  effects  of  immediate 
II.  c.  34^  extending  the  former  to  bulb,  judgments  upon  the  goods,  body,  and  lands 
cows,  oxen,  steers,  bullocks,  heifers,  calves,  of  the  persons  sealing  and  recording  them, 
and  lambs,  by  name.  4.  Statutes  against  Hiey  are  little  used  in  modem  times ;  but 
frauds  are  to  be  liberally  and  beneficially  though  intended  for  merchants  originally, 
expounded.  5.  One  part  of  a  statute  must  they  may  be  given  by  othern.  Mr.  Tidd, 
be  so  construed  by  another,  that  the  whole  in  his  Practice  (1799),  vol.  ii.  p.  978,  says, 
may  (if  possible)  stand :  *<  ut  res  magis  va-  that  a  capias  ad  taiUfaciendumf  which  lies 
leat,  quam  pereat."  As  if  land  be  vested  upon  common  judgments  to  take  tiie  body 
in  the  king  and  his  heirs  by  act  of  parlia-  of  the  defendant  in  execution,  lies  not 
ment,  saving  the  right  of  A ;  and  A,  has  at  against  peers  or  membeis  of  parliament, 
that  time  a  lease  of  it  for  thne  years;  here  except  upon  a  statute  merchant  or  staple. 
A,  shall  hold  it  for  his  term  of  three  years,  He  cites  1  Cromp,  345 ;  and  we  presume 
and  afterward,  it  shall  go  to  the  king,  means,  that  on  such  a  security  they  may  be 
fi.  A  saving,  totally  repugnant  to  the  body  personally  taken  in  execution.  If  this  can 
of  the  act,  is  void.  If,  therefore,  an  act  of  be  so,  it  would  be  well  to  procure  peers 
parliament  vests  land  in  the  king  aqd  his  and  members  of  parliament  to  grant  such 
heirs,  saving  the  right  of  all  persons  whom-  securities ;-  upon  which  tradesmen  might 
soever,  or  ve^ts  the  laud  of  A,  in  the  king,  stand  on  ordinary  chance  of  getting  their 
saving  tlie  right  of  A :  in  either  of  these  money. 

cases  the  saving  is  totally  repuguant  to  tlie        STAUROLITE,    in  mineralogy.     Tliis 

body  of  the  sutute,  and  (if  good)  would  stone  has  been  foimd  at  Andreasberg,  in  the 

render  the  statute  of  no  effect  or  operation ;  Harti.    It  is  crystallized,  and  the  form  of  its 

and  tlterefore  the  savin?  is  void,  and  the  crystals  has  induced  mineralogists  to  irive  it 

land  vests  absolutely  in  the  king.  7.  Where  tlie  name  of  cross-stonr.    Its  crystals  are 

the  commoo  law  and  a  a tatote  differ^  the  two  four-sided  flattened  prisms,  terminated 
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by  fonr-aded  pyramidsiy  interseetiiig;  eadi 
«tlier  at  right  angles ;  the  plane  of  intenec- 
tjon  paiRBg  longitudinally  through  the  prism. 
Sometiaies  these  prisms  occur  solitary.  Pri- 
mitive form,  an  octahedron  with  isosceles 
triangular  foces^  The  faces  of  the  crystals 
striated  longitudinally.  Its  texture  is  foli- 
ated. Its  lustre  glassy.  Specific  gravity 
2.3.  Colour  milk-white.  When  heated 
alowly,  it  loses  0.15  or  0.16  parts  of  its 
weight,  and  falls  into  powder.  It  efferves- 
ces vrith  borax  and  mi<^rocosmic  salt^  and  is 
reduced  to  a  greenish  opaqae  mass.  With 
aoda  it  melts  into  a  frotliy  white  enamel. 
When  its  powder  is  thrown  on  a  hot  coal,  it 
emits  a  greenish  yellow  light.  The  con- 
atxtuent  parts  are 

Silica 44 

Alumina 20 

Barytes 20 

Water 16 

100 

STAY,  in  the  sea  language,  a  big  strong 
rope  fastened  to  the  top  of  one  mast,  and 
to  the  foot  of  that  next  before  it,  towards 
the  prow,  serving  to  keep  it  firm,  and  pre- 
vent its  falling  af^wards,  or  towards  the 
poop.  All  masts,  top-nwsts,and  flag  staves, 
have  their  stays,  except  the  sprit  sail  top- 
masts. That  uf  the  main-mast  is  called  the 
main-stay.  The  main-mast,  fore- mast,  and 
those  belonging  to  them,  have  also  back- 
stays to  prevent  their  pitching  forwards,  or 
over- board,  as  going  on  either  side  of  her. 
To  stay  a  ship,  or  to  bring  her  on  the  stays, 
is  to  manage  her  tackle  and  sails  so  tint  she 
cannot  make  any  way  forwards ;  which  is 
done  in  order  to  her  tacking  about. 

STEALING,  the  fraudnlent  taking  away 
of  another  man*s  goods,  with  an  intent  to 
ateal  them,  against,  or  without  the  will  of 
liim  whose  goods  they  are.  Hiis  is  punisli- 
ed,  according  to  circnnutances,  very  differ- 
ently by  the  English  laws.  A  late  statute, 
1808,  has  altered  the  punishmtot  for  pri- 
vately stealing  from  the  person,  or  picking 
pockets,  which  was  a  capital  felony,  and  has 
made  it  a  simple  larceny,  subject  to  trans- 
portation only.  See  Burglary,  Larceny, 
Robbery. 

STEAM  Enginty  an  engine  for  raising 
water,  or  for  producing  any  powerful  efibct 
in  moving  machinery,  &c.  by  tliefocceof 
steam  obtained  from  boiling  water.  It  is 
often  called  a  fire-engine,  od  accoont, 
perlNpfi  of  the  fire  employed  in  treating 
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tha  water,  in  order  to  tiirow  off  the  steam. 
This  is  nnquestiooably  one  of  the  most  use- 
fill,  curious,  and  important  machines  that 
has  ev^  been  invented  ;  and  it  is  thought, 
that  witljout  tlie  aid  of  thb,.or  some  other 
engine  adapted  to  the  same  purpose,  vre 
should  long  ere  this  have  been  deprived  of 
the  benefit  of  coal  (ires ;  as  our  forefathers^ 
full  a  century  ai^o,  had  excavated  almost 
all  the  mines  of  that  substance  as  deep  as 
they  could  be  worked,  without  the  aid  of 
some  engine  to  draw  water  from  greater 
deptiis.    The  principle  of  this  machine  is  aa 
follows:  there  is  a  forcing  pump  vrith  ^ti 
rod  fixed  to  one  end  of  a  lever,  which  ia 
worked  by  the  weight  or  pressure  of  the 
atmosphere  upon  a  puton  at  the  other  end,  ^ 
a  temporary  vacuum  being  made  below  it, 
by  suddenly  condensing  the  steam,  that  had 
been  let.  into  the  cylinder  in  which  this  pt> 
ton  works,  by  a  jet  of  cold  water  thrown 
into  it.   A  partial  vacuum  being  thus  made« 
the  weight  of  the  atmosphere  presses  down 
the  piston,  and  raises  the  other  end  of  the 
straight  lever  with  water,  Sec  from  the 
mine.    Then  immediately  a  hole  is  unco- 
vered in  the  bottom  of  the  cylinder,  by 
which  a  fresh  supply  of  hot  steam  nishes  in 
from  the  boiler,  which  acts  as  a  coui^ter- 
balance  for  the  atmosphere' above  the  pis- 
ton, and  the  weight  of  the  pump  rods  at  the 
otiier  end  of  the  lever  carries  that  end 
down,  and  of  course  raises  the  piston  of  the 
steam  cylinder,  llie  orifice  for  tlie  emission 
of  the  steam  is  immediately  shot,  and  the 
cock  opened  for  injecting  the  cold  water 
into  the  cylinder:  this  condenses  it  to  wa- 
ter, and  another  vacaura  is  made  below  the 
piston,  which  is  now  again  forced  down  by 
the  weight  of  the  atmosphere,  and  thos  the 
work  is  continued  so  long  as  vratcr  and  fuel 
are  suppUed. 

This  is  the  common  principle  of  the  steam 
engine,  but  the  methods  of  operation  are 
very  various :  there  is  seldom  a  year  that 
passes  away,  that  we  liave  not  new  patenta 
obtained  for  improvements,  or  professed 
improvements,  of  this  machine.  It  is  com- 
paratively of  modern  invention:  the  ear- 
liest account  of  any  one  is  that  in  the  Mar* 
quis  of  Worcester's  History  of  Inventions, 
published  in  the  year  1663 ;  the  description 
here  is  too  scanty  to  work  npon,  but  it  fur- 
nished the  idea,  wliich  has  afforded  to  inge* 
nious  men  of  ail  nations  the  opportunity  of 
putting  forth  tlieir  skill,  and  their  talent*, 
in  executing  a  number  of  important  im- 
provements on  the  subject.  Captain  Sa« 
very  vras  the  first  penon  who  attempted  to 
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realize  the  noble  marqnid's  project :  lie  made  vier :  this  mode,  whicli  wa9  not  iajarioiB  to 

the  pressiire  of  fiteam  act  immediately  Qn  the  engines  on  tlie  old  construction,  conld 

the  ratface  of  water  contained  in  a  close  not  ful  to  injure  the  modem  ones  of  Mr. 

▼essel,  and  the  water  was  forced,  by  the  Watt.  He  therefore  makes  his  pistons  more 

etesticity  of  the  steam,  to  ascend  through  a  accurately  ;  and  tlie  outer  cylinder,  having  a 

pipe.    The  objection  to  this  was  the  great  lid,  which  covers  it,  the  steam  is  introduced 

heat  required  for  raising  water  to  any  con-  above  the  piston,  and  when  a  vacuam  is 

siderable  height :   and  also  the  waste   of  produced  nnder  it,  acts  upon  it  by  its  elasti- 

steam  by  its  coming  in  contact  with  the  city,  as  the  atmosphere  does  upon  common 

cold  water  in  the  receiver,  the  aorfaces  of  engines  by  its  gravity.     This  method  oC 

whicli  required  to  be  heated  to  its  own  tem«  working  effectually  excludes  the  air  from 

perature,  before  the  water  conld  be  expell*  the  inner  cylinder,  and  gives  the  advantage 

ed.     These  inconveniences  were  in  a  great  of  adding  to  the  power,  by  increasing  the 

measure  avoided  in  Newcomen^  engine,  elasticity  of  the  steam.    We  sliall  endea- 

where  the  steam  was  gradually  introduced  ▼our  to  give  our  readers  an  idea  of  the 

mto  a  cylinder,  and  suddenly  condensed  by  manner  in  which  Mr.  Watt's  engine  works, 

a  jet  of  water,  so  that  the  pi»ton  was  forced  and  then  'present  them  with  an  accurate 

down  with  great  violence  by  the  pressure  description,  accompanied  with  engravings 

of  the  atnuviphere,  which  prodncei  tlie  ef-  of  one,  to  which  our  draftsman  has  had  ac- 

fectivc  stroke :   this  effect  wa«,  however,  cess  for  the  purpose, 

partly  employed  in  rainng  a  counterpoise.  The  cylinder  in  Mr.  Watt*s  engines  is 

which  descended  upon  the  readmission  of  very  accurately  bored,  and  surrounded  at  a 

tiie  steam,  and  worked  a  forcing  pump  in  small  distance  with  another  cylinder  fiir- 

its  return,  when  water  was  to  be  raised,  nbhed  with  a  bottom  and  lid.    The  inter- 

Engines  on  this  principle  were  commonly  v^  between  the  cylinders  communicates 

used  in  this  country,  till  the  improvements  on  with  the  boilers  b^  a  large  pipe,  open  at 

them  were  introduced  by  Mr.  Watt,   to  both  ends,  so  that  it  is  always  filled  with 

whom  the  public,  in  this  business,  is  more  steam,  and  thereby  keeps  the  inner  cylinder 

Indebted  than  to  any  other  person.    The  at  the  same  temperature  as  that  of  the 

engines  constru.cted  by  this  gentleman  are  steam,  and  prevents  any  condensation.  The 

said  to  save  threeofourths  of  the  fuel  that  .  inner  cylinder  has  a  bottom  and  piston  as 

was  used  in  the  best  constructed  engines  of  uiual;  and  as  it  does  not  reach  quite  up  to 

Newcomen;  with  ttie  waste  of  only  one  the  lid  of  the  outer  cylinder,  the  steam  in  tiie 

ibnrth  of  the  steam*    He  has  contrived  to  interval  has  always  free  access  to  the  upper 

observe  an  uniform  heat  in  the  cylinder  of  side  of  the  pixton.    The  lid  of  tlie  outer 

his  engines,  by  suffering  no  cold  water  to  cylinder  has  a  hole  in  its  middte;  and  the 

touch  it,  and  by  protecting  it  from  the  air,  piston  rod,  which  is  tnily  cylindrical,  moves 

or  other  cold  bodies,  by  a  surrounding  case  up  and  doviii  through  that  hole,  which  is 

filled  with  steam,  or  with  hot  air,  or  water,  kept  steam-tightby  a  collar  of  oakum  screw- 

and  by  coating  it  over  with  substances  that  ed  down  upon  it.    At  the  bottom  of  the 

conduct  the  heat  very  slowly  and  imperfect-  muer  cylinder  there    are  two    regulating 

ly.      He  make^  his  vacuum  to  approach  valves,  one  of  which  admits  the  steam  to 

nearly  in  excellence  to  that  of  a  barometer,  pass  from  the  interval  into  the  inner  cylin* 

by  condensuig  the  steam  in  a  separate  ves-  der  below  the  piston,  or  shnts  it  out  at 

sel,  called  the  condenser,  which  may  be  pleasure  i  the  other  opens  or  shuts  the  end 

cooled  at  p!casnre,  without  cooling  the  cy*  of  a  pipe,  which  leads  to  the  condenser, 

liiider,  either  by  an  injection  of  cold  water.  The  condenser  consists  of  one  or  more 

or  by  surrounding  the  condenser  with  it.  pomps,  furnished  with  clacks  and  buckets. 

He  extracts  the  injection  water,  and  de-  whicli  are  worked  by  chains  fastened  to  the 

tached  air,  from  the  cylinder,  or  condenser,  great  working  beam  of  the  engine.  The  pipe 

by  pumpr,  which  are  worked  by,  the  engine  which  comes  from  the  cylinder  is  joined  to 

itself,    ^H  the    entrance   of  air  into  the  the  bottom  of  these  pumps,  and  the  whole 

ryUnder  would  stop,  or  very  much  impede,  condenser  stands  immenied  in  a  cistern  of 

the  operation  of  the  eninnes,  and  as  it  is  cold  water,  supplied  by  the  engine.    The 

almost  impossible  to  expect  such  pistons  to  place  of  the  ciftem  is  either  within  the 

be  absolutely  air-tight,  a  stream  of  water  house  or  under  the  floor,  between  the  cylin- 

ii<«ed  to  be  kept  running  on  the  piston,  to  der  and  the  lever  wall ;    or  without  the 

prevent  the  entry  of  the  air,  as  the  lighter  house,  between  that  wall  and  'the  engine 

Unid  coald  not  descend  through  the  hei^-  shaft,    TM  coodmer  being  eiLhaqsted  of 
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kir,  tod  both  cylinders  fiUed  with  steam, 
the  regulating  valve  which  admits  the  steam 
into  the  ufiner  cyHnder  is  shot,  and  the 
other  regnUtor  which  commonirates  with 
the  condenser  is  opened,  and  the  steam 
rushes  into  the  vacuum  of  the  condenser 
with  violence :  bnt  there  it  comes  into  con- 
tact with  the  cold  sides  of  the  pumps  and 
pipes,  and  meets  a  jet  of  cold  water,  which 
was  opened  at  the  same  time  with  the 
exh'instion  regnkitof:    these  instantly  de- 
prive it  of  its  heat,  and  reduce  it  to  wateT ; 
and  the  vacuum  remaining  perfect,  more 
steam  continues  to  rush  in,  and  is  condensed 
till  the  inner  cylinder  is  exhausted.    Then 
the  steam  which  is  above  the  piston,  ceasing 
to  be  counteracted  by  that  which  was  be- 
low it,  acts  upon  tlie  piston  with  its  whole 
elasticity,  and  forces  it  to  descend  to  the 
bottom  of  tlie  cylinder,  and  so  raises  the 
bnckcts  of  the  pomps,  which  are  hung  to 
the  other  end  of  tlie  l>eam.  The  exhaustion 
regulator  is  now  shut,  and  the  steam  one 
opened  again ;    which,  by  letting  in  the 
steam,  allows  the  piston  to  be  pulled  up  by 
the  superior  weight  of  the  pump  rods,  and 
then  the  engine  is  ready  for  another  stroke. 
The  peculiar  advantages  that  result  from 
this  construction  are,  that  tlie  cylinder  be- 
ing surrounded  with  tlie  steam  from  the 
boiler,  is  kept  always  uniformly  as  hot  as 
the  steam  itself,  and  is,  therefore,  incapable 
of  destroying  any  part  of  the  steam  which 
should  till  It :  and  again,  the  condenser  be- 
ing kept  always  as  cold  as  water  can  be 
procured,  the  steam  is  perfectly  condensed, 
and  does  not  oppose  the  descent  of  the  pb- 
ton;  wbich  is,  therefore,  forced  down  by 
the  full  power  of  the  steam  from  the  boiler, 
which  is  greater  than  that  of  the  atmo- 
sphere. 

A  steam-engine  of  the  best  constmction, 
with  a  thirty  inch  cylinder,  acts  with  the 
force  of  40  horses ;  and  since  it  acts  with- 
out intermission,  will  perform  the  work  of 
tifO  horses,  or  of  600  men ;  each  square 
inch  of  the  piston  being  nearly  equivalent 
to  a  labourer.  The  consumption  of  about 
84/6.  of  good  pit  coal,  will  raise  48,000  cu- 
bical feet  of  water  10  feet  high,  which  is 
equivalent  to  more  than  tlie  daily  labour  of 
eight  men:  the  value  of  tliis  quantity  of 
coal  is  seldom  so  much  as  that  of  the  work 
of  a  single  labourer  for  a  day ;  bnt  the  ex- 
peme  of  the  machinery  generally  renders  a 
•team-engine  somewhat  more  than  half  as 
expensive  as  the  number  of  horses  for  which 
it  u  substituted.  We  shall  now  proceed  to 
f  more  particnlar  detcriptioo. 


Plat^Iand  II.  Steam  Engine,  are  draw* 
iags  of  a  steam-engine  of  six-horses  power, 
built  by  Mr.  John  Dixion,  Maid  Lane, 
Southwark,  and  used  by  him  m  his  steam- 
ei^gine  mannfoctory,  for  turning  latlies,  &r. 
Phte  I.  is  a  general  elevation  of  the  vrliole 
engmc;  and  Plate  II.  is  a  section  on  a 
larger  scale  of  the  cylinder  steam  pipex, 
condenser,  &c. ;  6  6,  Plate  I.  is  the  cyHnder, 
the    internal  structure  will  be  described 
hereafter  ;  a  is  the  piston  rod  connected  to 
the  great  working  beam,  B,  by  a  system  of 
levers  called  a  parallel  motion,  the  property 
of  which  is,  that  the  rectilinear  motion  of 
the  piston  rod  is  preserved,  though  the  end 
of  the  beam  describes  an  arc  of  a  circle;  at 
the  other  end  of  the  beam,  B,  the  connecting 
rod,  D,  is  jointed  at  its  lower  end  ;  it  it  also 
jointed  to  the  crank,  E,  upon  the  axis  of  the 
great  6y-wheel.  When  by  the  expansive  force 
of  the  steam,  the  piston  rod,  o,  is  caused  to 
ascend,  it  raises  one  end  of  the  great  beam 
and  depresses  the  other,  and  by  the  connect- 
ing rod,  D,  turns  the  crank  and  fly  wheel 
round.    As  soon  as  the  piston  rod  arrives  at 
tlie  top  of  its  stroke,  it  receives  a  new  im- 
pulse, which  brings  it  down  again,  and  con- 
sequently raises  the  connected  rod,  D,  and 
cr jnk ,  £.    The  use  of  the  fly  wheel  is  to  ac- 
quire an  impetus,  at  the  time  vrhen  the 
crank  is  horizontal,  and  at  which  time  the* 
connecting  rod  exerts  all  the  force  of  the 
engine  upon  the  crauk  to  tnm  it  round, 
this  momentum  causes  the  wheel  to  torn, 
and  the  rest  of  the  machinery,  when  the 
crank  is  at  the  top  or  bottom  of  its  motion, 
being  then  in  a  line  with  the  connecting 
rod,  it  lias  no  tendency  to  tnm  it  nnrad. 

To  describe  the  manner  in  which  the 
power  is  given  to  the  piston  rod,  a,  we 
must  turn  to  Pfaitc  II.  where  bbbb  is  the 
cylinder  of  cast  iron,  and  truly  bored,  it  is 
closed  at  the  top  by  an  iron  lid  screwed  on 
by  a  flanch  at  the  top ;  in  the  centre  of  the 
lid  is  a  conti  ivauce  called  a  stnfling  box,  and 
is  for  holding  a  packing  of  liemp,  through 
which  the  piston  rod,  a  a,  passes  perfectly 
air  and  steam  tight ;  dd  is  the  pistoo  packed 
with  hemp,  round  between  its  drcnm^rence 
and  the  inside  of  tlie  cylinder,  so  that  it  can 
move  up  and  doMm  in  the  cylinder  easily, 
w;thout  allowing  any*  steam  to  pass  by  it ; 
the  piston  is  fitted  to  the  rod,  a,  and  ftit 
keyed  in  ;  the  cylinder  has  a  flanch  or  pro- 
jecting ring  round  it,  a  little  below  the  mid- 
dle, by  whidi  it  is  held  into  a  jacket,  cee^ 
which  is  constantly  supplied  with  steam 
from  the  boiler,  A ;  Plate  I.  of  the  enghie 
of  the  pipe,  e;//^  Fla|e  11.  is  %  pipe,  cast 
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at  the  same  time  with  die  cylinder,  leading  plainly  seen  in  Plate  I. ;  L  M  are  two  pins 
from  the  top  of  it,  and  by  a  crooked  passage^  fixed  npon  the  rod  of  tlie  air-pump,  and 
to  the  cock,  E;  ^^  is  anotlier  similar i*  taking  the  handle,  K,  as  tiiey  move  up  and 
passage  from  the  bottom  of  the  cyVnde  r  down,  and  thus  turning  the  rock,  E  ;  n  r  is 
(  which  is  closed  except  this  pipe  has  kn  iro  n  a  lever  fixed  on  the  !«pmdle  of  the  handle,  K, 
bottom  screwed  to  it)  to  the  cock,  aitd  its  ends  stop  against  the  ends  of  a  crooked 
^enters  the  cock  diametrically  opposite  to  tlie  iron,  which  is  screwed  to  the  iron  frame, 
other  passage  ;  A  is  a  passage  bringing  supporting  the  bearings  for  the  spindle  of 
steam  from  the  jacket,  ccc;  by  means  of  a  the  rack,  so  that  the  motion  allowed 
short  pipe  not  seen  in  the  figure,  being  be*  thereby  to  the  handle,  K,  and  the  rack,  will 
hind  the  cylinder,  cast  at  the  same  time  turn  the  cock  one-fourth  of  a  ^hole  turn, 
with  the  cylinder,  and  joining  at  the  bottom  but  no  more  ;  N  is  a  cock  communicating 
to  the  flanch,  by  which  the  cy Under  is  (when  open)  from  the  jacket,  c  c,  to  the 
screwed  into  the  jacket,  ccc;  the  bore  of  pipe,  pp,  and  thereby  to  the  condenser, 
this  short  pipe  is  however  contmned  The  condenser,  FF,  has  a  pipe  entering 
throngh  the  flanch,'  and  opens  into  the  it,  and  turned  up  within  it,  the  pipe  opens 
jackety  and  when  they  are  screwed  toge-  to  the  water  in  its  condensing  cistern,  G  G, 
ther  the  steam  has  then  free  access  from  the  and  has  a  cock  in  its  outer  end  which  regu- 
boiler  through  the  jacket  into  the  short  lates  the  quantity  of  water  the  pipe  will  ad- 
pipe,  and  from  thence  into  the  passage,  A,  mit,  or  closes  it  entirely ;  the  cock  has  a 
which  goes  horiaontal  towards  it ;  the  short  long  handle  coming  up  out  of  the  water, 
pipe  has  a  thin  circular  vane  in  it,  turning  'which  is  not  seen  hi  the  section ;  but  is  de- 
on  a  pivot  across  the  centre  of  it,  which  noted  by  o,  in  Plate  I. 
comes  throngh  the  pipe,  and  has  a  handle  on  Suppose  every  thing  in  the  position  of  the 
it ;  by  taming  this  handle  the  spindle  and  section,  the  operation  of  the  engine  is  as 
vane  are  turned  also;  when  the  vane  is  set,  follows:  when  the  water,  in^the  boiler  A, 
80  that  its  plane  it  perpendicular  to  the  Plate  L  is  heated  by  the  fire  made  under  it 
axis  of  the  pipe,  it  oearly  fills  the  circnUur  at  X,  the  heat  which  enters  into  combina- 
passage,  and  allows  very  little  steam  to  tion  with  the  water,  canses  it  to  expand  and 
pass  by  it ;  but  when  the  vane  is  turned  form  steam ;  in  this  staU  it  raises  and  fills 
edgeways,  it  presents  very  little  sur^e,  the  boiler,  and  thence  throngh  the  pipe,  <*, 
and  the  steam  paases  by  vrithont  obstmc-  enters  between  the  jacket,  c  c,  and  the  cy- 
tion  to  the  cock,  E ;  j^pp  is  a  pipe  convey-  linder;  before  the  engine  can  be  worked, 
ing  the  steam  away  from  the  engine,  to  the  the  steam  must  be  heated,  until  it  is  ek- 
Goodenser,  which  is  an  iron  cylinder,  F  F,  panded  so  much,  that  it  will  rush  forcibly 
immersed  in  cold  water,  contained  in  a  cast  out  of  the  boiler  when  permitted.  Tlic 
iron  cistern,  G  G ;  the  condenser,  F  F,  has  a  steam  also  passes  through  the  short  pipe  be- 
passage  from  -the  bottom  of  it,  leading  to  a  fore  described,  into  tlie  passage,  A,  and 
pump,  H  H,  called  the  air-pump,  and  in  thence,  tlirough  tlie  crooked  passage  in  the 
which  is  a  valve,  t,  shutting  towards  the  cock,  F,  to  the  pipe,  §^g^  and  the  bottom  of 
condenser,  and  preventing  any  pa»tage  the  cylinder,  though  it  will  not  enter  tlie 
from  the  air-pump  to  the  condenser,  though  cyUnder,  because  it  is  yet  filled  with  air. 
the  valve  vrill  easily  open  and  allow  a  llie  person  who  attends  the  engine  must 
passage  the  other  way.  The  air-pnmp  has  now  open  tlie  cock,  N,  this  admits'  the 
a  bucket,  ilc,  sliding  up  and  down  in  it ;  the  steam  from  the  boiler  mto  tlie  condenser  ; 
bucket  has  a  hole  throufih  it,  covered  by  a  it  rushes  %iolently  tlirough  the  pipe,pp,  into 
valve,  Ij  which  opens  upwards,  and  pre-  tlie  condenser,  F  F,  driving  the  air  it  con- 
vents the  descent  of  any  fluid  which  may  tamed  through  the  three  valves,  t,  2,  and  m, 
be  above  it ;  I  is  a  square  iron^  cistern  which  it  opens,  into  the  cistern,  I,  (where  it 
screwed  on  the  top  of  the  air-pump,  it  has  is  open  to  the  atmosphere,  the  lid  of  that 
a  stufiing  box  in  the  bottom  over  the  centre  cistern  being  only  laid  on,  and  not  fit- 
of  tlie  pump,  tlirough  which  the  bucket  rod  ting  tight)  this  operation  (called  blowing 
of  the  air-pump  moves  freely,  yet  perfectly  through)  continued  for  a  few  seconds,  ex- 
air-tight  ',  the  bottom  ot  the  cistern^  I,  has  ,  pek  all  the  air  from  the  comlenser,  and  fills 
also  two  valves,  mm,  in  it,  over  the  air-  it  with  hot  steam;  the  cock,  N,  is  now 
pump  ;  K  is  a  handle  fixed  upon  a  spindle,  closed,  and  the  injection  cock,  of  wliich  O, 
on  which  is  a  rack  turning  a  cog-wheel  Plate  I.  is  the  handle,  is  opened;  this 
upon  thQ  endof  the  cock,  E ;  this  rack  and  allows  a  small  stream  ojf  cold  water,  from 
ivheel  is  taken  away  in  the  section,  but  is  the  cistern,  G,  to  enter  into  the  condenser, 
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and  eondeofles  the  steam,  or  coob  it,  and  it  gine  is  now  much  more  perfect  The  (ostant 
instantly  contracts  into  the  same  space  it  the  cock,  £,  is  turned,  so  as  to  open  a  com- 
originally  orcnpied  when  in  the  boiler,  be-  munication  from  the  cj^linder  full  of  steam 
fore  it  was  heated.    As  the  valve,  t,  closes,  to  the  condenser ;    the   elasticity  of  the 
it  is  evident  that  a  vacuum  will  be  caused  steam  causes  it  to  rush  down  the  pipe,  p  />, 
in  the  condenser,  as  the  small  quantity  of  into  the  condenser ;  when  it  arrives  there, 
water  produced  from  the  steam,  and  the  it  meet»  the  stream  of  the  injection  water, 
water  injected  into  the  condenser  falling  which    condenses  it,   and   the   remaining 
down  to  the  bottom^  the  air->-in  the  upper  steam  in  the  cylinder  follows  it  surprisingly 
part  of  the  C3-lindtr  will  now  expand  itself  quick,  and  in  an  instant  an  almost  perfect 
into  the  condenser,  through  the  pipe,  ff,  vacuum  is  formed  in  the  cylinder,  so  that 
the  cock,  E,  and  pipe,  pp,  and  as  it  occu-  the  steam  acts  with  its  whole  force  upon  the 
pies  more  space  than  it  did  before,  it  will  piston,  all  resistance  upon  the  other  side 
be  considerably  ratified ;  the  stream,  press-  being  removed.    The  air  pump  now  has 
ing  with  its  full  force  against  the  lower  side  only  to  draw  off  from  the  condenser  the 
of  the  piston,  will,  perhaps,  (now  a  rarefac-  water  injected  into  it,  the  condensed  steam, 
tion  is  made  above  it),  overcome  the  re-  and  a  small  quantity  of  gas,  which  goea 
listance  of  the  work  and  friction,  and  cause  from  the  boiler  with  the  steam,  and  will 
it  to  ascend,  the  air-pump  rod  and  bucket  not  condense  by  the  cold  water ;  these  are 
moving  with  it,  when  the  pin,  M,  upon  tiiis  dehvered  by  tJie  air  pomp  into  the  cistern, 
rod,  reaches  the  handle,  K,  it  raises  it  up,  I,  from  which  the  air  escapes,  the  cover 
and,  by  means  of  the  rack  and  wheel  shown  not  being  tight  (as  before  mentioned),  the 
in  PUte  I.  turns  the  cock,  £,  one-fourth  of  water  wliich  still  continues  hot  runs  off, 
a  revolution,  bringing' its  two  passages  into  when  at  a  certain  level,  by  a  waste  pipe,  o, 
$he  position  of  fig.  2,  Plate  II.  PUte  I.    The  water  which  is  boiled  off  in 
The  alteration  is  now  reversed,  the  steam  steam  from  the  boiler,  is  renewed  from  tliis 
from  the  boiler  going'above  the  piston,  and  cistern  by  means  of  a  small  pump,    P, 
tiiat  ateam,  mixed    with  atmospheric  air,  PUte  I,  which  draws  the  water  from  it  by 
beneath  it  going  to  the  condenser,  where  *  passage  tlirough  the  centre  of  tire  cast 
the  steam  will  be  condensed,  and  a  partial  iron  column,  Q,  which  stands  upon  the  end 
▼acunnl  formed  beneath  the  piston ;    the  of  the  condensing  cistern,  G  G,  and  sup- 
steam  now  presses  it  down,  moving  the  ports  the  bearing  for  the  main  axis  of  the 
beam  fly-wheel  and  other  machinery,  it  great  beam,  B,  the  water  is  conveyed  to 
lias  to  drive  ;  when  the  pin,  L,  on  the  air  the  bottom  of  the  column  by  a  short  pipe, 
pump  rod  arrives  at  the  handle,  K,  it  presses-  r,  and  after  going  through  the  pump,  P,  is 
it  down,  and  brings  the  cock  mto  the  posi-  carried,  by  the  pipes,  R  R  R,  to  a  cis- 
tiou  of  the  Bgure  U  in  which  the  piston  tern  on  the  top  of  the  vertical  pipe,  S, 
will  be  driven  op  again.    At  each  stroke  of  which  leads  into  the  boiler,    llie  top  of  S 
the  engine,  when  the  piston  rises,  the  valve,  is  closed  by  a  v^lve  in  the  cistern,  which  is 
t,  on  the  bucket  of  ^le  air  pump,  will  shut,  raised  by  means  of  a  lever,  the  other  end 
and  all  the  air  and  water  contained  above  of  which  has  a  wire,  y,  hooked  to  it,  going 
the  bucket,  will  be  lifted  through  the  valves,  through  a  small  stuffing  box  into  the  boiler, 
m  m,  into  the  cistern,  I,  at  the  same  time  a  where  it  has  a  stone  hung  on  it ;  this  stone 
vacuum  being  made  beneath  the  bucket,  is  balanced  by  a  weight  hung  at  the  other 
which  is  more  perfect  than  that  in  the  cod-  end  of  the  lever,  so  that  when  the  stone  is 
denser,  the  valve,  t,  will  be  opened  by  the  covered  with  water,  the  weight  keeps  the 
water  and  air  in  the  condenser,  whicli  will  valve  shut,  and  prevents  any  water  gettuig 
enter  tlie  pnmp.     On  the  ascent  of  the  down  into  the  boiler:  but  as  tlie  water 
piston  and  the  air  pimp  bucket,  the  valves,  sinks  in  the  boiler,  tlie  weight  of  the  stqpe 
m  m  and  i,  will  shut,  the  pressure  which  overcomes  the  weight,  and  opens  the  valve ; 
opened  them  being  removed,  and  the  water  the  water  in  tlie  cistern  now  runs  down  the 
and  air  in  the  pnmp  presiipg  upon  tlie  valve,  pipe,  S,  into  the  boiler,  and  raises  tlie  water 
I,   will  open  it,  and  get  through  as  the  and  the  stone  until  it  closes  the  valve. 
backet  descends ;  at .  its  retnm  it  raises  tiie  It  will  be  easily  seen  that  by  the  conden* 
water,  and  air  above  it  as  before.    In  this  ser  being   constantly  supplied   with  hot 
manner,  when  the  engine  has  made  a  few  steam,  which  will  give  out  its  heat,  and  at 
strokes,  all  the  air  cpntained  in  the  engine  length  render  the  water  surroundmg  it,  in 
at  the  commencement  of  the  operation  will  the  cistern,  G,  so  hot,  that  it  would  con- 
be  pnmped  oat;  the  operation  of  the  en-  dense  no  more  -,  to  prevent  this,  it  it  con* 
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shmtly  rapplied  with  cold  water  from  a 
pump,  Ty  worked  by  a  rod  from  the  great 
beam,  B ;  the  water  from  the  cistern  rans 
off  by  a  waste  pipe  at  the  back  of  the  cis- 
tern, not  seen  in  the  fignres.  V  is  a  short 
pipe  npon  tlie  boiler,  with  a  lid  and  staffing 
box,  a  rod  passes  throngh  it,  and  has  a  valre 
within  it,  pressed  down  by  a  lever  and 
weight,  V.  If  at  any  time,  when  the  engine 
is  not  at  work,  the  steam  should  be  heated, 
so  as  to  be  in  any  danger  of  bursting  the 
boiler,  the  valve  will  lift  np  the  weight, 
and  allow  the  steam  to  escape  through  the 
pipe,  W,  into  the  open  air.  Y,  a  lid  screwed 
down  upon  a  hole  in  the  boiler,  through 
which  a  man  enters  the  boiler  to  clean  it 
occasionally.  At  Z  are  two  cocks  npon  the 
ends  of  pipes  going  down  into  the  boiler ; 
one  pipe  is  longer  than  the  other,  the  long- 
est reaches  into  tlie  water,  and  the  short 
one  does  not ;  these  cocks  are  to  show  the 
height  of  the  water  in  the  boiler,  when  one 
is  turned  (if  the  water  is  the  proper  heij^ht)  ; 
it  will  deliver  steam,  and  the  other  water. 

It  may  be  observed,  that  when  the  engine 
is  once  set  to  work,  the  lever,  n  a,  on  the 
spindle  of  the  rack  19  of  no  use,  as  the  in- 
stant the  cock  is  turned  one-fourth  round, 
the  piston  and  engine  begins  to  return. 

STEATITE,  in  mineralogy,  a  species  of 
the  Talc  genus,  is  of  a  white  colour ;  but  it 
presents  several  varieties  through  the  greys, 
greens,  and  reds.  It  occurs  massive,  disse- 
minated, in  crusts,  and  crsrstalliaed.  The 
crystals  are  six-sided  prisms,  acuminated 
on  both  extremities  by  six  planes.  Specific 
gravity  2.6.  The  constituent  parts  are,  ac- 
cording to  Klaprotb, 

Silica 48.0 

Magnesia 20.5 

Oxide  of  iron 1.0 

Water 15.5 

Alumina. 140 

99.0 
Loss 1. 

too 

Before  the  blow-pipe  it  loses  its  colour,  and 
becomes  hard ;  but  is  infusible  without  ad- 
dition. It  occurs  in  beds  and  veins  in  ser- 
pentine, also  in  irregular  shaped  pieces,  im- 
bedded in  rocks  belonging  to  the  floetz 
formation.  It  is  found  in  Norway,  Sweden, 
sereral  parts  of  Germany,  and  in  the  united 
kingdom  of  Great  Britain ;  also  in  China. 
It  is  used  in  the  manufacture  of  porcelain : 
other  varieties  are  use^  in  fulling,  and  the 
Cliinese  work  it  into  vessels  of  various 
shapes. 
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STEEPLE,  an  appendage  erected  gene- 
rally on  the  western  end  of  a  church,  to 
hold  the  bells.  Steeples  are  denominated 
from  their  form,  either  spd^  or  towers; 
the  first  are  such  as  ascend  continually  di- 
minishing either  conically  or  pyramidally. 
The  latter  are  mere  parallebpipeds,  and 
are  covered  a-top  platform-like.  In  each 
kind  tliere  is  nsoally  a  sort  of  windows,  or 
apertures,  to  let  out  the  sound,  and  so  con- 
trived at  tlie  same  time  as  to  drive  it  dovm. 

STEERAGE,  on  board  a  ship,  that  part 
of  the  ship  nej^t  below  the  quarter-deck, 
before  the  bulk-head  of  the  great  cabin, 
where  the  steersman  stands  in  most  ships  of 
war.    See  the  next  article. 

STEERING,  in  navigation,  the  directing 
a  vessel  from  one  place  to  another  by  means 
of  the  helm  and  rudder.  He  is  held  the  best 
steersman  who  causes  the  least  motion  in 
putting  the  helm  over  to  and  again,  and  who 
best  keeps  the  ship  from  making  yaws,  that  is, 
from  nmning  in  and  out  The  perfection  of 
steering,  indeed,  consists  in  a  vigilant  atten- 
tion to  the  motion  of  a  ship's  head,  so  as  to 
check  every  deviation  from  the  lin«  of  her 
course  in  the  first  instant  of  motion,  and  in 
applying  as  little  of  the  power  of  the  helm 
as  possible.  By  this  she  will  run  more  uni- 
formly in  a  straight  patlt :  whereas,  if  a 
greater  effort  of  the  helm  is  employed  it  will 
produce  a  greater  declination  from  the 
course,  increase  the  difficulty  of  steering, 
and  make  a  crooked  and  irregular  track 
through  the  water.  There  are  tliree  me- 
thods of  steering:  1.  By  any  mark  on  the 
land,  so  as  to  keep  the  ship  even  by  it. 
2.  By  the  compass,  which  is  by  keeping  the 
ship's  head  on  such  a  rhumb  or  point  of  the 
compass,  as  best  leads  to  port.  3.  To  steer 
as  one  is  bidden,  or  conned,  which,  in  a 
great  ship,  is  the  duty  of  him  vrho  is  taking 
his  turn  at  tlie* helm.  It  is  the  duty  of  the 
steersman  to  viratch  the  head  of  the  ship,  by 
the  land,  by  clouds,  and  by  the  heavenly 
bodies;  because,  though  the  course  is  in 
general  regulated  by  the  compass,  the  vibra- 
tions of  the  needle  are  not  so  instantly  per- 
ceived as  the  sallies  of  the  ship's  head  to 
the  right  or  the  left. 

STELLARIA,  in  botany,  stiichwort,  a 
genus  of  the  Decandria  Trigynia  chMs  smd 
order.  Natural  order .  of  Caryophyllei. 
Caryophylleae,  Jussieu.  Essential  charac- 
ter: calyx  five-leaved,  spreading;  petaJs 
^vcy  two- parted ;  capsule  superior,  «ne* 
celled,  many-seeded,  six-toothed  at  top. 
There  are  seventeen  species. 

STELLATJE,  in  botany,  the  name  of  th» 
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forty-iertefli  order  iii  LinnaeiiB's  Fragments     cose,  not  opening,  legume-shaped,  many 
olr  a  Natural  Method,  consistiDg  of  plants     seeded ;  seeds  imbricate,  nestling  in  pulp. 


two  naked  seeds,  and  leaves  disposed  There  is  only  one  species  ^  viz,  S.  lateriflora. 

romid  the  stem  in  the  form  of  a  radiant  This  is  a  scandent  shrub ;  leaves  sub-oppo- 

star.    In  this  order  are  found  the  Anthos-  site,  petioled,  elliptic,  acuminate,  quite  en- 

pcnnmn,  amber  t^ee:  Gafium,  bdies  bed-  tire,    veined,  smooth;     peduncles  many- 

•traw,  &c.     This  order    contains   herbs,  flowered,  very  short,  lateral;  flowers  white 

•fanibt,  and  trees.    The  herbs  are  chiefly  and  small.    It  is  a  native  of  tlie  woods  of 

«iiD«d,  and  creep  along  the  snriace  of  the  Guiana. 

Sroimd :  the  shrabs  and  trees  are  evergreens,  STERCULIA,  in  botany,  a  genus  of  the 

which  rise  erect,  and  are  of  an  agreeable  Dodecandria  Monogynia  class  and  order. 

couic  form.  Natural  order  of  Tricoccae.      Malvaces, 

STELX.EKA,  in  botany,  to  named  in  Jussien.    Essential  character:   calyx  flve- 

memory  of  George  Wilh.  Steller,  adjunct  of  parted ;  coroHa  none  ;  nectary  bell-shaped, 

the  Academy  at  Petersbnrgh,  a  genus  of  the  flve-toothed,  staminiferous,  fastened  to  the 

Octandria  Monogynia  class  and  order.  Na-  column  of  the  germ ;  germ  pcdicelled ;  cap- 

tnral  order  of  VeprecUlas.  Tbymebete,  Jus^  sules  five,  one-celled,  opening  by  the  inner 

•iea.    Essential  character:  calyx  none  ;  co-  side,  many-seeded.  There  are  eight  species, 

A>Ila  /bur-deft ;  stamens  very  short;  nut  among  which  we  shall  notice  the  S.  balang- 

one,  beaked.    There  are  two  species ;  rtz.  has :  this  is  a  tall  tree,  with  a  stem  of  two 

8.  passerina,  flax-leaved  Stellera ;  and  S.  ^cct  in  diameter,  tliick  branches,  covered 

cbanuejasroe,  Siberian  Stellera.  with  an  ash  coloured  bark,  furnished  with 

STEM,  in  botany,  that  part  of  a  phint  alternate,  smooth,  veined,  lanceolate  leaves, 

•rising  out  of  the  root,  and  which  sustains  which  are  produced  only  at  the  upper  part 

the  leaves,  flowers,  fruits,  &c.  of  the  shoots,  and  are  in  general  about  nine  ^ 

Stem  0f  a  dUp,  that  main  piece  of  timber  inches  long  and  three  broad  ^  the  flowers 

wUcfa  comes  bending  from  the  keel  below,  are  produced  in  sparse  fascicles  at  the  tips 

where  it  is  scarfed,  as  they  call  it;  tliat  is,  of  the  shoots;  tlie  capsules  are  rather  large. 


in ;  and  rises  compassing  right  before  smooth,  ovate,  standing  by  fives  in  a  stellate 

the  forecastle.  This  stem  it  is  which  guides  ed  direction ;  each  capsule  containing  six, 

the  rake  of  the  ship,  and  all  the  bntends  of  seven,  or  eight   moderately   lar^e   round 

the  planks  are  fixed  into  it.    This,  in  the  seeds.     It  is  a  native  of  Malabar,  Am- 

•ection  of  a  fint-rate  ship,  is  called  the  boyna,  &c. 
loain^stem.  STEREOGRAPHIC  projection,  is  the 

STEMODIA,  m  botany,  a  genus  of  the  projection  of  the  circles  of  the  sphere  on  the 

Didynamia  Ang^ospermta  class  and  order,  plane  of  some  one  great  circle,  the  eye  be- 

Natural  order  of  Personatae.     Scrophula-  ing  placed  in  the  pole  of  that  circle. 
rim,  Jussien.     Essential  character :  calyx        STEREOGRAPHY,  the  art  of  drawing 

five-parted;  corolla  twa lipped;    stamens  the  forms  and  figures  of  the  solids  upon  a 

four,  each  filament   bifid,    two-anthered ;  plane. 

capsule  two-celled.     There  are  four  spe-        STEREOMETRY,  that  part  of  gcome- 

cies .  try  which  teaches  how  to  measure  solid  bo- 

STEMPLES,    in  mining,   cross-bars  of  dies,  t.  e,  to  find  the  solidity  or  solid  content 

wood  in  the  shaAs  which  are  sunk  to  mines,  of  bodies,  as  globes,  cylinders,  cubes,  ves- 

In  many  places  the  way  is  to  sink  a  perpen-  sek,  ships,  &c. 

dicukr  hole  or  shaft,  the  sides  of  which  they         STEREOTYPE  printing.    See  Print- 

strengthen  from  top  to  bottom  with  wood-  ing,  stereotype.    In  the  beginning  of  that 

work,  to  prevent  the  earth  from  falling  in ;  article  an  error  escaped  our  notice,    for 

the  transverse  pieces  of  wood  used  for  this  *'  by  tlie  Jesuits,"  read  **8ay  the  Jesuits." 

purpose,  they  call  stemples,  and  by  means  We  take  likewise  this  opportunity  of  add- 

of  these  the  miners,  in  some  places,  descend  ing  to  the  article,  tliat  tiiongh  there  have 

without  iibing  any  rope,  catching  hold  of  unquestionably  issued  many  beautifiil  spe- 

tbese  witli  their  hands  and  feet  ciniens   of  printing  from    the  stereotype 

STERB£CKL\,  in  botany,  so  named  in  press ;  yet,  as  the  beauty  of  a  book  most 

memory  of  Francis  van  Sterbeck,  a  genus  of  depend  as  well  in  the  stereotype,  as  in  move- 

tbe  Polyandria  Monogynia  class  and  order,  able  types,  on  the  fonn  and  excellence  of 

Natural  order  of  Guttifene,  Jossieu.  Essen-  the  letter,  it  is  evident  that  the  same  letter 

tial  character:  calyx  three  or  five-leaved;  from  which  the  stereotype  pbte  is  cast, 

aoroUa  three  or  five-pttalled ;  capsule  corti-  will  in  common  printing  produce  as  beanti- 


STE 

fnl  a  page :  of  tliis  we  coald  adduce  many 
iiMtaDces ;  biit,  perhaps,  do  person  has  sent 
from  his  office  more  specimens  of  Uiis  kind 
than  the  printer  of  tliis  dictionary. 

STERLING,  a  term  frequent  in  British 
commerce.  A  pound,  shilling,  or  penny, 
sterling,  signifies  as  mnch  as  a  pound,  shil- 
ling, or  penny  of  (awfiil  money  of  Great 
Britain,  as  settled  by  authority. 

STERN  of  a  sftip,  usually  denotes  all  the 
hindehnost  part  of  her,  but  property  it  is 
only  the  outmost  part  abaft. 

Stern  fast,  denotes  some  fastenings  of 
ropes,  &c.  behind  the  stem  of  a  ship,  to 
which  a  cable,  or  hawser,  may  be  brought 
or  fixed,  in  order  to  hold  her  stem  to  a 
wharf,  &c. 

Stern  poitf  a  great  timber  let  into  the 
keel  at  the  stem  of  a  ship,  somewhat  slop- 
ing, into  which  are  fastened  the  after-planks ; 
and  on  this  post,  by  its  pintle  and  gudgeons, 
hangs  the  radder. 

STERNA,  the  tern,  in  natural  history,  a 
genus  of  birds  of  the  order  Anseres.  Gene- 
ric character:  bill  straight,  pointed,  and 
alender^  nostrils  linear ;  tongue  slender  and 
pointed ;  wings  very  long;  back  toe  small ; 
tail  forked.  There  are  twenty-five  species. 
The  following  are  the  principal:  S.  caspia, 
or  the  Caspian  tern ;  this  abounds  on  the 
seas  whereui  it  derives  its  name.  It  fishes 
also  in  rivers,  and  sometimes  suddenly  darti 
npon  its  prey  from  a  considerable  height, 
and  at  otlier  times  skims  the  surfiice  of  the 
water  in  the  manner  of  a  swallow.  It  is 
nearly  two  feet  in  length.  It  lays  only  two 
eggs,  and  its  sound  resemble  those  of  a  per- 
son laughing. 

S.  stolida,  or  the  noddy,  is  a  foot  and  a 
quarter  long,  and  is  frequently  met  with  at 
sea,  between  the  tropics.  It  lays  its  eggs 
on  the  bare  ground ;  is  considered  by  navi- 
gators as  generally  indicating  the  neigh- 
boivbood  of  land ;  often  alights  on  the  yards 
and  rigging  of  vessels;  will  suffer  jtself  to 
be  taken  by  the  hand ;  and  from  the  general 
want  of  sagacity  which  it  exhibits,  is  called 
by  sailors  by  tlie  name  of  noddy.  It  will, 
liowever,  notwithstanding  its  alled^ed  tame- 
ness  and  stupidity,  often  bite  with  great 
severity. 

S.  hinindo,  the  great  tem,  is  found  in  va- 
rious parts  of  Europe,  and  in  summer  o% 
the  British  coasts.  It  is  fourteen  inches 
long.  Its  manners,  on  the  water,  resemble 
Aose  of  the  swallow  by  land.  It  skims 
along  precisely  in  the  same  manner,  catch- 
ing every  insect  in  its  progress ;  and  when 
it  perceives  a  fish,  it  darts  into  the  water 
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and  reverts  to  the  air  with  a  rapidity  truly 
astonishing.  It  i^  bold  and  daring ;  and,  in 
the  season  of  incubation,  will  attack  persons 
who  have  given  it  no  molestation,  and  are 
at  a  distance  from  its  nest.  For  the  lesser 
teni,  see  Aves,  Plate  XIII.  fig.  7. 

STERNOPTYX,  in  natural  history,  a 
genus  of  fishes  of  the  order  Apodes.  Gene- 
ric character :  head  obtuse ;  mouth  abrupt ; 
teeth  very  small;  no  gill-membrane ;  body 
compres^d,  without  visible  scales ;  breast 
carinate,  both  ways  folded ;  abdomen  pel- 
lucid. The  transparent  steraoptyx,  the  only 
species  under  tliis  genus,  is  between  two 
and  three  inches  long,  and  is  found  in  the 
American  Seas.  Its  ^ck  rises  into  a  sharp 
edge.  Its  general  colour  is' that  of  a  bright 
silver,  but  on  the  back  it  is  somewhat  olive 
coloured,  and  its  fins  and  tail  are  of  an  ob- 
scure yellow }  its  tail  is  bifid.  See  Pisces, 
Plate  Vi.  fig.  2. 

STEW,  a  smallkind  of  fish-pond,  the  pe- 
culiar office  of  which  is  to  maintain  fish,  and 
keep  them  in  readiness  for  the  daily  use  of  a 
family,  kc.  The  fish  bred  in  the  large  ponds 
are  drawn  out  and  put  in  here.  For  two 
large  ponds,  of  three  or  four  acres  a-piece, 
it  is  advisable  to  have  four  stews,  each  two 
rods  wide,  and  three  long.  The  stews  are 
nsually  in  gardens,  or  at  least  near  the  house, 
ta  be  more  handy,  and  the  better  looked  to. 
The  method  of  making  them  is  to  carry  the 
bottom  in  a  continued  decline  from  one 
end,  with  a  month  to  favour  the  drawhig 
with  a  net. 

STEWARD,  an  office  appointed  in  an- 
other's stead  or  place,  and  always  taken  fbr 
a  principal  officer  within  his  jurisdiction. 
Of  these  there  are  various  kinds.  The 
greatest  officer  under  the  crown  is  the 
Lord  High  Steward  of  England,  an  office 
that  was  anciently  the  inheritance  of  the 
Earls  of  Leicester,  till  forfeited  by  Simon 
de  Mountfort,  to  King  Henry  III.  But 
the  power  of  this  officer  is  so  very  great, 
that  it  has  not  been  judged  safe  to  trust  it 
any  longer  in  the  hands  of  a  subject,  ex- 
cepting only  pro  hoc  tke,  occasionally :  as 
to  officiate  at  a  coronation,  at  the  arraign- 
ment of  a  nobleman  for  high-treason,  or  the 
like.  During  his  office,  the  Steward  bears 
a  white  staff  in  his  hand,  and  the  trial,  &c. 
ended,  he  breaks  the  staff,  and  with  it  his 
commission  expires.  There  is  likevri!>e  a  ' 
Lord  Steward  of  the  King^A  household, 
who  is  the  chief  officer  of  the  Ring*8  court,  ^ 
has  the  care  of  the  King's  house,  and  autho- 
rity ofer  ill  the  officers  and  servants  of  the 
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household,  except  such  as  belong  to  the 
cliaprly  chamber,  and  stable. 

There  U  also  a  Steward  of  the  Marahal* 
sea,  who  has  judicial  authority.  And  in  most 
corporations,  and  all  houses  of  quality  in 
the  kingdom,  tliere  is  an  officer  of  the  name 
and  authority  of  a  steward. 

The  steward  of  a  ship  is  he  who  receives 
all  the  victuals  from  the  purser,  and  is  to 
see  it  well  stowed  in  the  hold ;  all  things  of 
that  nature  belonging  to  the  ship's  use  are 
in  his  custody ;  be  looks  after  the  bread, 
and  distributes  out  the  several  messes  of 
victuals  in  the  ship ;  he  hath  an  apartment 
for  himself  in  the  hold,  which  is  called  the 
steward's  room. 

STEWART  (the  Rev.  Dr.  Matthew), 
in  biography,  late  professor  of  mathematics  in 
the  University  of  Edinburgh,  was  the  son  of 
the  Rev.  Mr.  Dufi^ld  Stewart,  minister  of 
Kothsay,  in  the  Isle  of  Bute,  and  was  bom 
at  that  place  in  the  year  1717.  After  hav- 
ing finished  his  course  at  the  grammar 
school,  being  intended  by  his  father  for  the« 
church,  he  was  sent  to  tlie  University  of 
Glasgow,  and  was  entered  there  as  a  stu- 
dent in  1754.  His  academical  studies  were 
prosecuted  with  diligence  and  success ;  and 
he  was  so  happy  as  to  be  particularly  dis- 
tinguished by  the  friendship  of  Dr.  Hutche- 
flon,  and  Dr.  Simson  the  celebrated  geome- 
trician, under  whom  he  made  great  progress 
in  that  science. 

Mr.  Stewart's  views  made  it  necessary 
for  him  to  attend  the  lectures  in  the  Uni- 
versity of  Edinburgh  in  1741 ;  and  that  his 
mathematical  studies  might  suffer  no  inter- 
mption,  he  was  introduced  by  Dr.  Simson 
to  Mr.  Maclaurin,  who  was  then  teaching 
both  the  geometry  and  the  philosophy  of 
Newton,  and  under  whom  Mr.  Stewart 
made  that  proficiency  which  was  to  be  ex- 
pected from  the  abilities  of  such  a  pupil, 
directed  by  those  of  so  great  a  master. 
But  the  modern  analysis,  even  when  thus 
powerfully  recommended,  was  not  able  to 
withdraw  his  attention  from  the  relish  of 
the  ancient  geometry,  which  he  had  im- 
bibed under  Dr.  Simson.  He  still  kept  np 
a  regular  correspondence  with  this  gentle- 
man, giving  him  an  account  of  his  progress, 
and  of  his  discoveries  in  geometry,  which 
were  now  both  numerous  and  important, 
and  receiving  in  return  many  curious  com- 
roanications  with  respect  to  the  Loci  Piani, 
and  the  Porisms  of  Enclid.  Mr.  Stewart 
punned  this  Utter  subject  m  a  different  and 
new  direction.  In  doing  so,  be  was  led  to 
tbe  idiicovery  of  certaio  curious  and  inte- 


resting propositions,  which  he  published  un- 
der the  title  of  "  General  Tlieorems,"  in 
1746.  They  were  given  witiiout  the  de- 
monstrations ;  but  they  did  not  fail  to  place 
tlieir  discoverer  at  once  among  the  geome- 
tricians of  tlie  first  rank.'  They  are,  for 
the  most  part,  Porisms,  though  Mr.  Stew- 
art, careful  not  to  anticipate  the  discoveries 
of  his  friend,  gave  them  only  the  name  of 
Tlieorems.  They  are  among  the  most  beau- 
tiful, as  well  as  most  general  propositions, 
known  in  the  whole  compass  of  geometry, 
and  are  perhaps  only  equalled  by  tbe  re- 
markable locus  to  the  circle  in  the  second 
l>oek  of  Apoilonius,  or  by  the  celebrated 
tlieorem  of  Mr.  Cotes. 

In  September,  1747,  he  was  elected  pro- 
iVAsor  of  mathematics  in  the  Univerei^  of 
Edinburgh.  The  duties  of  this  office  gaice 
a  turn  somewhat  different  to  his  mathema- 
tical p  itrsnits,  and  led  him  to  think  of  the 
most  s  imple  and  elegant  means  of  explain- 
ing thc«e  diflicult  propositions,  which  were 
hithert  o  only  accessible  to  men  deeply 
versed  in  the  modem  analysis.  In  doing 
this,  he  was  pursuing  the  object  which,  of 
all  othc  r?,  he  most  ardently  wished  to  at- 
tain, vi  z.  the  application  of  geometry  to 
such  piroblems  as  the  algebraic  calculus 
alone  lioid  been  thought  able  to  resolve. 
His  solation  of  Kepler's  problem  was  the 
first  spe  cimen  of  this  kind  which  he  gave  to 
the  worlld.  This  is  founded  on  a  general 
property  of  curves,  which,  though  very 
simple,  i^d  perluips  never  been  observed ; 
and  by  a  most  ingenious  application  of  that 
property,  be  shows  how  the  approximation 
may  be  c  ontinued  to  any  degree  of  accu- 
racy, in  '  I  series  of  results  which  converge 
witli  great:  rapidity.  ^ 

This  sol  ution  appeared  in  the  second  vo- 
lume of  tlr  p  Essays  of  tlie  Philosophical  So- 
ciety of  Et  linburgh,  for  the  year  175(5.  In 
the  first  volume  of  the  same  collection, 
there  are  same  other  propositions  of  Mr 
Stewart's,  vrfaicharean  extension  of  a  cu- 
rious theorem  n  in  the  fourth  book  of  Pappus. 
They  have  a  relation  to  the  subject  of  Po- 
risms, and  ouie  of  them  forms  the  ninety-firet 
of  Dr.  Simso  o's  Restoration. 

He  next  pLiblishcd  the  "Tracts,  Physical 
and  Mathenii  itical."  In  the  first  of  these, 
Mr.  Stewart  h  lys  down  the  doctrine  of  cen- 
tripetal forces,,  in  a  series  of  propositions, 
demonstrated  ^^if  we  admit  tbe  quadrature 
of  curves)  witi  i  the  utmost  rigour,  dnd  re- 
quuring  no  pre.  nuns  knowledge  of  the  ma- 
thematics, exce  pt  the  elements  of  plane 
geometry,  and  o.f  conic  sectioDS.  The  good 
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order  of  these  propositionf,  added  to  the  which  Dr.  Stewart  published  -,  aod  thooj^fi 

clearness  and  simplicity  of  the  demonstre-  he  lived  to  see  tlie  animadversions  made  on 

ti*DS,  renders  this  tract  perhaps  the.  best  it,  he  declined  ent<^ring  into  any  contro- 

elementary  treatise  of  physical  astronomy  versy.     His  disposition  vras  far  from  pole- 

that  is  any  where;  to  be  found.  mical ;  and  he  knew  tlie  vahie  of  tlial  quiet/ 

In  the  three  remaining  tracts,  onr  author  which  a  literary  man  should  rarely  suffer 

had  it  in  view  to  determine  the  effect  of  his  antagonists  to  interrupt.     He  used  to 

tliose  forces  which  disturb  the  motions  of  a  say,  that  the  decision  of  the  point  in  ques- 

•econdary  planet.    From  this  he  proposed  tion  was  now  before  tlie  public ;  that  if  his 

to  deduce,  not  only  a  theory  of  the  moon,  mvestigation  was  right,  it  would  never  be 

but  a  determination  of  the  sun's  distance  overturned,  and  that  if  it  was  wrong,  it 

from  tlie  earth.    The  former,  it  is  well  ought  not  to  be  defended. 

known,  is  tlie  most  difficult  subject    to         A  few  months  before  he  published  the    »~^, 

which  mathematics  have  been  applied,  and  Essay  just  mentioned,  he  gave  to  the  wor^^'^rf-^ 

the  solution  required  and  merited  all  the  anotlx  r    work,    entitled,    *'  Propositioi|t|^     •*^^-. 

clearness  and  simplicity  which  our  autlior  More  VeKinm  Demonstratae."    Itconsi^i^ 

possessed  in  so  eminent  a  degree.     It  must  of  a  series  of  gcornotiical  theorems,  mostly 


be  reert'tted  tlierefore  tliat  the  decline  of 
Dr.  Stewart*s  healtli,  which  began  soon  af- 
ter the  publication  of  the  tracts,  did  not 
permit  him  to  pur-ue  this  investigation. 
The  otlier  object  of  the  tracts  was,  to  de- 


ne w^  investigated,  tint  hy  an  analysis,  and 
afterwards  synthetically  demonstrated  by 
the  inversion  of  the  same  analysis.  This 
method  made  an  important  part  in  the  ana- 
lysis of  the  ancient  geometricians ;  but  few 


fermine  the  dbtance  of  the  sun,  from  his  ef-    examples  of  it  have  been  preserved  in  their 
feet  in  disturbing  the  motions  of  the  moon ,    writings,  and  those  ui  the  **  Propotitiones 


and  his  inquiries  into  the  lunar  irregularities 
had  fnmislied  him  with  the  means  of  accom- 
plishing it  as  he  supposed :  and  in  1 165,  he 
published  his  **  Essay  on  the  Sun's  Dis- 
tance," where  the  computation  btjng  ac- 
tually made,  the  parallax  of  the  sun  was 
found  to  be  no  more  than  6"  9",  and  cbnse- 
quently  his  distance  almost  29,875  iiemidia- 
meters  of  the  earth,  or  nearly  il9.miMions 
of  miles.  A  determination  of  the  Mun's  dis- 
tance, that  so  far  exceeded  all  former  esti- 
mation of  it,  was  received  with  surprise, 
and  the  reasoning  on  wHiclHt  waa  founded 
was  likely  to  undergo  a  severe  examination. 
But,  even  among  astronomers,  it  was  not 


Geometries"  are  therefore  the  more  valu- 
able. 

Doctor  Stewart's  constant  use  of  the 
geometrical  analysis  had  put  him  in  posses- 
sion of  many  valuable  propositions,  which 
did  not  enter  into  the  plan  of  any  of  the 
works  that  have  been  enumerated.  Of 
thfese,  not  a  few  have  found  a  place  in  the 
writings  of  Dr.  Simson,  where  they  will  for 
ever  remain,  to  mark  the  friendship  of  these 
two  mathematicians,  and  to  evince  the 
esteem  which  Dr.  Simson  entertained  for 
the  abilities  of  his  pupil.  Many  of  tliese 
are  in  the  work  upon  the  Poiisms,  and 
others  in  the -Conic  Sections,  viz,  marked 


every  one  who  could  judge  in  a  matter  of  with  the  letter  x ;  also  a  theorem  ui  the  edi- 

snch  difficult  discussion.    Acroirdingly,  it  tion  of  Euclid's  Data, 

was  not  till  about  five  years  after  tlie  pub-  Soon  after  the  publication  of  the  **  Sun's 

Ucation   of  Dr.  Stewart's  work  that  there  Distance,"  Dr.  Stewart's  health  began  to 

*  appeared  a  pamphlet,  under  the  title  of  decline,  and  the  duties  of  his  office  became 

*'  Pour  Propositions,"  intencled  to  point  out  burdensome  to  him.    In  the  year  177<2,  he 

certain  errors  in  Dr.  Stewart's  iuvestiga-  retired  to  tlie  country,  where  he  afterwards 

tion,  which  had  given  a  result  ninch  greater  spent  the  greater  part  of  his  life,  and  never 

than  the  truth.    From  his  desire  of  simpli-  resumed  his  labours  in  the  university.    He 


fying,  and  of  employing  only  the  geometri- 
cal method  of  reasoning,  he  ww  reduced  to 
the  necessity  of  rejecting  quantities,  which 
were  considerable  enough  to  have  a  great 
efl^t  on  the  last  result.  An  (jrror  was  tlius 
introduced,  wliichf  had  it  not  been  for  cer- 
tain compensations,  would  Lave  become 
immediately  obvious,  by  gifing  the  sun's 
distance  near  three  times  as  great  as  that 
which  has  been  mentioned. 
The  **  Sun*8  Dtstance"  wits  the  last  work 


was  however  so  fortunate  as  to  have  a  son 
to  whom,  though  very  yoimg,  he  could 
commit  jhe  care  of  them  with  the  greatest 
confidence.  Mr.  Dngald  Stevrart,  having 
begun  to  give  lectures  for  his  father  from 
the  period  above  mentioned,  was  elected 
joint  professor  vritli  him  in  1775,  and  gave 
an  early  spedmen  of  those  abilities,  which 
have  not  been  confined  to  a  single  science. 
Af)er  mathematical  studies  (on  account 
of  the  bad  state  of  health  into  which  Dr« 
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nirul.  'Ilie  xt 
liyppibolH  Lai]  been  an  rarly  objeul  of  liii 
aclmintinD.  The  piitpmiv«  *i«iva  which 
that  aiMloiy  ii  contuiiwlly  oprning;  ttie 
■Ili'tMie  appearance  and  diuppraraiicc  of 
ntenihUnce  in  tlie  miilit  of  h>  miicli  diui- 
■ulitiide,  Diike  il  an  Dlijrct  thai  aitoniabei 
llie  experifiiccd,  aa  wvU  u  Uje  yauDE  f.fo- 
Betrii-ian.  To  tlie  cOmudrniiioD  of  tlii* 
BiMlogy  thfrelbre  Iho  mind  (jf  Ur.  Stewnrt 
very  naturally  relumed,  wlieii  diiFDgagrd 
from  alder  ■pecnIaliniM,  Ha  tuual  suceen 
atill  attended  h<>  inveitigHlioni ;  and  lie 
left  amiinR  hu  papers  some  cuHimu  approc- 
imatioifl  la  tiir  are»,  buUi  of  tlie  circle 
and  Iiypt'rbola.  For  soma  years  toward  llie 
end  of  Ilia  life,  bii  bealtb  scarcely  allnwed 
btm  to  prnwcute  «luily  even  aa  an  amiue- 
neiil-  He  died  the  twenty-third  of  Ja- 
tinaiy,  1785,  at  uxiy  eight  yean  of  age. 
Sec  vol  i.  Edinhnrgb  TrRuactions. 

8THENIA.  a  lenn  employed  by  Hie  fbl- 
lomTM  of  Dr.  Brown,  to  denote  that  itate 
of  Ihr  bixly  which  ditpoie*  to  inflammatory 
di*r«<^>  in  (ippotition  to  tboie  of  debihty 
wliirh  irioe  from  asthenia.  Ur.  Strnvc,  in 
hit  woik  on  tbe  "Art  of  prolsneinK  tlie 
Ijli'  of  iiictirmble  Persoat,"  Riirea  a  few  of 
the  tlieotcmi  iRer  ilie  mnnnec  of  Brown. 
He  uty*  a  »Iron|ter  «linnilii«  doea  not,  at  h 
commonly  believed,  destroy  a  weaker;  it 
only  li>ueiis,  in  a  greater  or  Inm  decree,  tlie 
forrc  of  the  latter.  Stbcnia  ii  alwayt  more 
violent  when  it  r»  preceded  by  «  consiiier- 
ablc  B»tlieiiia,  and  rice  rma.  A  fnniislied 
|)rr>oD  anddent)  filled  with  fiMXl.  diri  apu- 
pleclic.  Itrunkarib,  if  they  iminedialely 
lirnn  a  total  abilincnee  from  wine,  eipnee 
themselvei  to  incutahle  di>e»ei.  Sthenia 
becomei  marenolent  in  proportion  as  it 
alternate!  more  completely  with  aithenia, 
that  ia  to  lay,  in  proporiion  a*  thv  luliil  ia 
more  frujoently  exposed  at  one  lime  lo 
alhenic  afKectinna,  and  at  another  to  lutlie- 
nic.  Hy  thii  perpetual  irritation  (he  orea- 
■uailion  become*  M  aaaceplihlt,  lliat  it  ia 
very  liable  lo  aoffer  in  the  biKheit  degree 
from  athenie  diieaaea.  T\m  principle  u  of 
the  preBlc«t  importance  for  praclitionera  to 
be  aware  uf,  aince  il  provea  thai  a  audden 
iranaition  from  oni^ xtrcme  to  unoiher  (aa, 
for  example,  from  cold  to  lieal,  taking  cold 
liqoara  when  tlie  body  it  hot,  which  ol\en 
dcatroya  tlie  lone  and  energy  of  Ibe  ilo- 
Diach,)  nuy  lay  the  foundation  of  an  iumr- 
able  diteaie,  wUcli  Mnetiinca  rtniaua  long 
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conr^alci),  and  then  aliowa  itHlf  by  tlM 
moat  alarminji  symploma. 

STICK,  the  (ante  »  baion,  in  infii 
men!  of  dipuily,  which  ia  oecaaionaily  ■ 
ried  by  peraoni  and  offic-i'rs  in  liigh  litna^  , 
tiona.  [larticQlarty  by  audi  as  are  in  waiting  I 
near  the  royal  prrion. 

Stick,  gold.  An  officer  ofanpeTiar  ran^ 
in  tlie  life-eiiarda  so  called,  who  ii  in  imme- 
diate Htlendanee  upon  the  Kini^a  penon. 
When  his  Majealy  givea  either  of  bis  regi- 
menta  ariire-G;uarda  torn  oSirur,  he  prenenl* 
him  witli  the  gold-ttick.  The  eolDnek  of 
the  two  rcgimenla  w^it  alternalely,  month 
and  month,  llie  one  on  duly  is  tlien  called 
goldalick  in  naitinK,  and  all  order*  relat- 
ing Id  the  life-En  ards  are  iranamillHl  thronjii 
him.  During  that  monlli  be  commanda  the 
brieade,  rcccirei  all  reportR.  sikI  eommnni- 
calea  Ihem  la  the  Kin^.  This  tempotarj 
command  ofthc  brigade  doea  not,  however, 
interfere  with  Ibe  prnmoliaos  that  may  b« 
goini;  fiirwaiil,  u  each  oolmiel  lays  II 
of  hii  own  parlieiilar  corps  before  bi*  1 
M^aly.  Formerly  Ifatt  gold  alick  c 
manded  all  )niarda  aboal  his  Mi^tealy't 
aoD.  On  levers  and  drawinE-room  dajs  I 
be  foea  into   the   King'a  cloaet   lor   I' 

Stick,  nlrer.  Tlie  Seld  officer  of  the 
life  eiiarda,  when  on  duty,  is  so  railed. 
Tile  lilvFr.atick  ii  in  wailing  for  a  week, 
diirine  which  period  all  reports  are  nude 
through  him  to  the  gold-stick :  and  orden  , 
from  the  gDUttick  pais  Ihroiie 
the  bri);a(le.  In  the  abHuice  of  the  eoU*  J 
stick  on  levees  and  drawing-room  day^  7 
he  goe4  into    Ibe   liiug'i   rloaet    for  lb*  ^ 

STIGMA,  in  botany.  Iliesnminil«t  tb« 
style.tbefemaleoiEWiofeeDeralioninplBaUt 
wtiidi  receivea  the  fecundating  diMI  of  lh« 
lops  of  the  stamina,  and  Iransmilk  ita  effltl- 
via  through  the  style  into  the  heart  of  tli« 
seed-bnd,  for  the  purpose  of  imprrgnatiDJ 
tlie  seeds.  Most  planll  have  a  single  stig- 
ma, hnt  the  lilac  has  two,  the  bell  Sower 
three,  and  in  others  llif  re  are  four  and  6t». 
The  aligma,  when  suigle,  generally  termi- 
nates Ilie  alyle:  wlien  tliere  are  scTeral,  a* 
in  the  cotton,  and  most  of  the  liliaceoBa 
plants,  ibey  are  disposed  witli  Bitounibl* 
symmetry  along  its  lidei. 

.STILAGO,  ill  botany,  a  Renos  of  tha 
Ojoandria  Triandrta  clu<  and  order.  Ea- 
senlial  chxracter  ;  calyx  onrlraG'd.  pilcher- 
shapedi  corolla  none;  female,  stigmtts  sev 
aile,  dmpe  with  a  lw»ceU«il  nuL    Thtra 
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ire  two  species,  viz,  S.  bnniiis,  and  S.  dian* 

STILBE,  in  botany,  a  genns  of  the  Poly- 
gamia  Dioecia  class  and  order.  Generic 
character:  hermaphrodite,  calyx  exterior ( 
perianth  three-leared;  l^ets  lanceolate, 
spreading,  and  nincronate ;  interior,  perianth 
one-leafed,  fite-toothed,  cartilaginous,  to 
be  hardened ;  eoroUa  one-petalled,  fonnel* 
form ;  stamina,  filaments  four,  awlshaped, 
placed  on  the  throat,  longer;  anthers  cor- 
date, obtuse;  pistil,  germ  superior,  ovate; 
style  filiform,  length  ^  the  stamens ;  stigma 
acute;  perioupimn  none,  bot  the  interior 
calyx  inclosing,  hardened,  deciduous;  seed 
one :  male  on  a  distinct  hidividnal ;  calyx 
exterior  as  in  the  hermaphrodite ;  interior 
none;  corolla  as  in  the  hermaphrodite;  the 
tube  membranaceous ;  stanuna  as  in  the 
hennaphodite  ;4>ericarpinm  and  seed  none. 
There  are  three  species,  all  natiTCS  of  the 
Gape  of  Good  Hope. 

STILBITE.  This  «t«ne  was  first  formed 
into  a  distmct  species  by  M.  Hany.  For- 
merly It  was  considered  as  a  variety  of 
zeolite.  The  primitive  form  of  its  crystals 
is  a  rectangular  prisin,  whose  |Mses  are  rec- 
tangles. It  crystalliies  sometimes  in  dode- 
cahedrons, consisting  of  a  foor-si^ed  prism 
with  hexagonal  faces,  terminated  by  four- 
tided  summit^  whose  faces  are  obliqne 
paraUelogrmms  ^  sometimes  m  six-sided 
prisms,  two  of  whose  solid  angles  are  wan^ 
ing,  and  a  small  teiangular  face  in  their 
place.  lu  texture  U  foliated.  Thebmintt 
are  easily  separated  from  each  other,  and 
are  somewhat  flexible.  Lustre  pearly.  Hard- 
ness inferior  to  that  of  zeolite,  which 
scratches  stilbite.  Specific  gravity  2.5. 
Colour  pearl-white.  Powder  bright-white, 
flometimcs  with  a  shade  of  red.  This  pow- 
der, when  exposed  to  the  air,  cakes  and 
adheres  as  if  It  had  absorbed  water.  It 
causes  symp  of  violets  to  assume  a  green 
colpur.  When  stilbite  is  heated  in  a  porce- 
lain crucible,  jt  swells  up  and  assumes  the 
colour  and  semi-lransparenry  of  baked  por- 
behttn.  By  this  process  it  loses  0.185  of  its 
weight  Before  the  blow-pipe  it  frotlis  like 
borax,  and  then  melts  into  an  opaque  white 
Toloured  enamel.  Tlie  constituent  parts  are. 

Silica f»^'0 

Ahimiiia t^»5 

Unic 9,0 

WHier ^ 

97.0 
3.0 
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STILLIKGIA,  in  botany,  so  named  ia 
honour  of  Benjamin  Stillingfleet,  a  genns 
of  the  Monoecia  Monadelphia  diss  and 
order.  Natural  order  of  Tricoccie.  £u- 
phorbiae,  Jiissien.  Essential  character: 
male,  calyx  hemispherical,  many-flowered  ; 
corolla  tubular,  erose :  female,  calyx  one- 
flowered,  inferior;  coroUa  superior;  style 
trifid ;  capsule  tricoccons.  There  is  but  one 
species,  riz.  S.  sylvatica;  this  is  a  shrub 
with  many  upright,  round,  milky  stems, 
three  feet  in.  height,  terminated  by  a  spike ; 
two  branches  commonly  spring  out  at  tlie 
base  of  the  spike ;  leaves  alternate,  petioled, 
remote,  elliptic,  serrafaite,  shining,  spread- 
ing ;  spike,  or  ament,  terminating,  sessile; 
flowers  small  and  yellow.  It  is  a  native  of 
Carolina  in  pine  woods. 

STIMULI,  in  botany,  stings,  a  species 
of  armature,  or  offensive  weapon,  with 
which  some  plants  are  armed,  as  the 
nettle. 

STINK  pot^  an  earthen  jar  charged  with 
•powder,  grenades,  and  other  materials  of 
an  offensive  and  sufl^cating  smell.  It  is 
sometimes  used  by  privateen  to  annoy  an 
enemy  when  they  mean  to  board. 

Stink  sfon^,  or  SriNKSTUir,  in  minera- 
logy, a  species  of  the  Talc  genus.  Is  of  a 
wood-brown  colour;  it  occurs  massive,  and 
'sometimes  disseminated ;  internally,  its  hn- 
tre  is  from  dull  to  glimmering ;  when  rub- 
bed it  emits  an  urinous  smell ;  but  when  ex- 
posed'to  heat  it  loses  its  colour  and  smell, 
and  is  converted  into  quick-lime :  it  efier^ 
vesce«  powerfully  with  acids.  It  consists 
of  lime  and  carbonic  add,  and  a  hydro-sol- 
phuret,  which  is  the  cause  of  the  smeU 
which  it  emits  when  rubbed:  it  is  found 
principally  in  beds.  The  lightest  coloured 
varieties  are  the  softest. 

STIPA,  in  botany,/riif Act  grtus^  a  genus 
of  the  Trtandria  Digynia  class  and  order. 
Natural  order  of  Gramina,  Graminess,  or 
Grasses.  Essential  character:  calyx  two- 
valved,  one-flowered ;  corolla  outer  valve 
with  a  terminating  awn,  jointed  at  the  base. 
There  are  fourteen  species,  of  whic|i  we 
shall  notice  the  S»  pennata,  soft  feather 
grass :  the  root  is  perennial,  fibrous,  and 
tufted  ;  culms  simple,  a  foot  in  height,  up- 
right, round,  smooth,  without  knots,  cloth- 
ed entirely  with  the  sheaths  of  the  leavea ; 
k'Hves  rolled  in,  and  bristle-shaped,  raucro* 
nate,  ghincus  ;  sheaths  long,  and  widened  ; 
stipule  lanceolate,  growing  to  the  leaf;  pa- 
nicle rimple^  lew-ftowered ;  flowers  Urge, 
from  four  to  six ;  floret  awl-shaped,  round, 
nerveless,  shorter  than  the  calyx,  silky, 
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bristly  tt  tbe  bti6 ;  tbe  feathered  awm  are  The  Engliah  and  Frendi  haiw  greatly 
m  beantifol  and  remarkable  featare,  at  once  contested  tbe  honoor  of  tbe  inTeation  of 
cHstinfenishing  this  from  all  other  grasses.  the  stocking-loom;  but  we  are  amredy 
STTPULA,  in  botany,  strawy  one  of  the  whatever  pretensions  the  French  claim  to 
Mcra  or  supports  of  plants,  defined  by  Lin«  tliis  invention,  that  the  same  was  certainly 
mens  to  be  a  small  leaf,  stationed  on  each  devised  by  William  Lee,  of  St  John's  Col- 
aide  the  base  of  tlie  fuot-stalksof  the  tlower  lege,  Cambridge,  in  tbe  year  1589,  thoo^ 
and  leaves,  at  their  firtt  appearance,  for  it  is  trae,  that  he  first  made  it  public  in 
ike  purpose  of  support.  linnasus  considers  France^  after  despauing  of  success  in  his 
tke  stipuke  as  essential  characters,  in  dis-  own  country. 

criminating  the  species :  they  exhibit  the  STOCKS,  or  PubUe  Funds  in  EngUmd. 

same  variety  in  form  and  structure  as  the  By  the  word  stock  was  originally  meant  a 

leaves,  at  whose  insertion  they  are  fre-  particular  sum  of  money  contributed  to  the 

quently  placed.    The  greater  number  of  establishing  of  a  fond  to  enable  a  com- 

plants  have  two  stipulae,  one  on  each  side  {lany  to  carry  on  a  certain  trade,  by  means 

of  the  foot-stalk.    Some  stipols  fiill  before  of  which  the  person  became  a  partner  in 

the  leaves,  as  in  the  cherry ;  others  are  that  trade,  and  received  a  share  of  the  pro* 

permanent,  or  continue  till  the  foil  of  tho  fit  made  thereby,   in   proportion  to  the 

leaves,  as  in  the  rose,  raspberry,  &c    In  money  employed.    But  this  term  has  bean 

most  pknts,  the  stipuhe  are  detached  from  extended  further,  though  improperly,  to  sig- 

tbe  stalk ;  but  in  the  rose,  raspberry,  &c.  nify  any  sum  of  money  which  has  .beoi 

tbey  grow  close  to  the  pkmt.    By  means  lent  to  the  government,  on  condition  of  re- 

of  tbe  stipule,  we  have  frequently  capital  ceiviug  a  certain  interest  till  the  money  is 


of  distinguishing  the  species :  as  an  repaid,  and  which  makes  a  part  of  the  na- 
example,  the  African  and  Ethiopian  species  tional  debt  As  the  security  both  of  tbe 
ofhooey-flower  are  essentially  distinguished  government  and  of  the  public  companies 
from  one  anotlier,  by  tbe  number  and  situa-  is  esteemed  preferable  to  that  of  any  pri- 
tion  of  the  stipols,  which,  in  the  former,  vate  person,  as  the  stocks  are  negotiable 
are  smgle,  and  grow  to  the  stalk  ;  in  the  and  may  be  sold  at  any  time,  and  as  the  in- 
latter  double,  and  detached  firom  it.  terest  is  always  punctually  paid  when  due  ; 
STOCKING,  that  part  of  the  clothing  so  tliey  are  thereby  enabled  to  borrow 
of  the  leg  and  foot  which  immediately  co-  money  ^n  a  lower  interest  than  what  could 
▼en  their  nudity,  and  screens  them  from  be  obtained  Irom  lending  it  to  private  per- 
tfae  cold,  &c.  Anciently,  the  only  stock*  sons,  where  there  must  be  always  some 
ings  in  use  were  made  of  cloth,  or  of  milled  danger  of  losmg  both  principal  and  inte- 
atofi  sewed  together ;  but  nince  the  in-  rest.  But  as  every  capiul  stock  or  fund  of 
mention  of  knitting  and  weaving  stockings  n  company  is  raised  for  a  particular  pni^ 
of  silk,  wool,  cotton,  thread,  &c.  the  nse  pose,  and  limited  by  parliament  to  a  certain 
of  cloth  stockmgs  is  quite  bud  aside.  The  sum,  it  necessarily  follows,  that  when  tliat 
modem  storkmgs,  whetlier  woven  or  knit,  fond  b  completed,  no  stock  can  be  bought 
are  a  kind  ofplexases,  formed  of  an  infinite  of  the  company;  though  shares  already 
number  of  little  knots,  called  stitches,  purchased  may  be  transferred  from  one 
loops,  or  meshei,  intermhigled  in  one  ano-  person  to  another.  This  being  the  case, 
iber.  Knit  stockings  are  wrought  with  there  is  frequently  a  great  disproportion 
needles  made  of  polished  iron  or  brass  wire,  between  the  original  value  of  tbe  shares  and 
which  interweave  the  threads,  and  form  the  what  is  given  for  them  when  transferred ; 
■Mshfls  the  stocking  consista  of.  This  ope-  for  if  there  are  more  buyers  than  sellers,  a 
ration  is  called  knitting,  tbe  invention  person  who  is  indifferent  about  selling  vriJl 
whereof  is  commonly  attributed  to  the  not  part  with  his  share  without  a  oonpi« 
Seots,  on  this  ground,  that  the  first  works  derable  profit  to  himself ;  and  on  the  con* 
of  this  kind  came  from  thence.  It  is  ad-  ti«ry,  if  many  are  dbposed  to  sell,  and  fow 
ded,  that  it  was  on  this  account  that  the  inclined  to  buy,  the  valne  of  such  shara 
company  of  stocking-knitters,  estabtished  will  naturally  foil  in  proportion  to  tbe  im- 
nt  Paris  in  15t7,  took  for  their  patron  St  patience  of  those  who  want  to  turn  tbeir 
Fiacre,  wbo  is  said  to  have  been  the  son  of  a  stock  into  specie.  See  Funds. 
king  of  Scothmd.  Woven  stockings  are  For  the  sake  of  those  who  deal  mnch  in 
ord^Mtfiiy  very  fine ;  tbey  are  mann&ctnred  the  stocks,  we  shall  give  a  Table  showing 
on  a  ftamey  or  Bacfaine  of  poKibed  iron,  tbe  comparative  valat  par  cent  of  tbt  lefc* 
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■                       m  pnblic  fund.,  iiid  the  uiiiiibI  ialereiK         STOEBE,  In  boBwy,  *  genu  of  Ihe  Syn. 

■                       produced  by  1001.  invMlcd   at   different     gene.ia  Poljuami*  St'RrepiU  ctajs  >nd  or- 

■      ,                  pricM.                                                               der-    N«lnral  order  of  NQcampntaae.   Co- 

calj*    one-Bowered;  corolla  tiibnUr:  her- 

I                        'c^ 

^^.= 

c.rj. 

,tst 

'?.t. 

■                           45 

60 

75 

105 

m 

6  i:j    4    natives  of  the  Cape  of  Good   Hope ;  tUey 

^^^           *^ 

61 

76i 

'!!i 

^  11     '      are  shrubby  pUnK,  reaembting  bealb  ;  at 

^^^H   *^ 

6a 

63 
64 

77j 
78J 
80 

'4 

16«J 

IS- 

f    S    "    the  Cape  ii  forms  the  principaJ  food  of  the 

^^^B       4Bj 

6^ 

8li 

B. 

i," 

^^^M    *'\ 

66 

R?j 

6     1     t     tbe  followers  of  Zeno,  Uini  cvlle.l  from  tbe 

^^B  t^' 

67 

t^ 

ml 

17B 
IBI 
183 

186 
189 

5  19    4     Greek  r«.  which  signiflea  a  porch  or  porti- 

70 

as 

861 

iil 

!S4i 

1:^6 

^  i7    7     ro_  in  regard  Zeno  used  in  leadi  niider  ■ 
\  \\  ■;     porticn,  or  pia«,.    It  was  Ihe   common 

j  J,     ^     of  ioblilly  and  dryness  into  their  diiputi- 

^^H    ^ 

li\ 

liTi 

1911 

5    a    6     lions,  either  by  word  of  moiitli,  or  in  wril- 

tJ 

194 

5    8    1     ing.    Tliey  seemed  as  carefully  t»  avoid  all 

^^^H 

»4 

ml 

196, 

199 
10^ 

5    6    7     beauty  of  style,  as  depravity  of  inorala. 

I                          57 

9.i 

5    5    3     CliTy»ippu«,  who  wa.  one  of  Uie  Motes,  did 

r        -"i 

9St 

i 

5    3  10     no  greal  bouonr  to  bii  sen,  and  miild  only 

L         ^ 

a 

SKM 

■]    «    I     disgrace  it.    He  believed  the  iiods  periah-       , 

■                          S9i 

isai 

tor 

80 

100 
toil 

1031 

140 
141} 

vio 

US 

14:. 

215 

4  17    Q     He  allowed  the  most  nolorions  and  abomi- 

^^H  <»l 

I03J 

145? 

I17J 
931 

4  16    4     liable  incests,  and  admitted  the  eoniraimity 

^^^^H  ^ 

8.1 

lOa 

147' 

4  15    !     of  wives  amongst  ni|;rs.    See  Zen u.                  i 

85 

86 
37 
88 

106i 

z\ 

110 

154* 

*  ;*    "         *TOKESIA,inboUny,sou«medinho. 
Z  ].   ..     nnur  of  Jonatlmi)  Stokes,  M.  U,  a  genus  of 

^^^^       66j 

G9 

ill 

lAiJ 
I.W 

i33 

4    9  10     and  order.    Essential  cbancler:  corolleM 
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4    ,    7     lied.    II  is  t  native  of  .South  Carolina. 
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♦  "    »        STOLE,  a  sacerdotal  oraanient,  worn  by 

*  "    "     the  RomUi  parish  prieats  ovm  iheir  snr- 

B                                                                                             plitf,  aa  a  inBrlt  or  iDpenorily  in  Iheit  re- 

^^^B,     fr»me  of  limber,  and  (real  potis  made     over  tUe  alb,  at  celehratinc  of  mau,  in 

^^^^^ft    uhore,  lo  build  pinnacei,  kelehe),  boata,     wliich  case  it  goeiactom  tlip  ■loniadii  and 

^^^^^P   ftigatFK.     Kinc*  «e  aav,  &  thtp  ii  on  the     wiM ;  when  tbe  priest  mdt  tlie  goipd  lor 

■orLs,  witcn  ihe  ii  a  buildioi.                         any  oue,  be  Uyi  the  bottom  of  bit  stole  on 

Stuck*,  *  wooden  macliioe  In  pnt  the     bit  head.    The  Hole  ii  a  broad  >»alli,  or 

.                  Isxi  of  offenders  in,  iiir  tbe  Fceurinn  of  di*-     Hhp  of  fluff  taangios  from  iJie  neck  lo  the 

orderly  persons,  and  by  Ihe  way  of  panisb-     feet,  vitb  three  croMM  Dirreon.    Hie  bi- 
nent  in  diven  case*,  ocdalned  by  atntiite,    ifaopi  anciently  pretended,  that  Ihe  panth-        . 

ht.    And  it  is  «id,  thai  cTeiy  *ilt,  within     priests  were  nerer  to  appear  before  Ihero,        ' 

the  precinet  of  a  town.  U  indictable  for     hut  in  theirstole.     In  PUndera  and  Italy. 

Ml  having  a  pair  ofilocks,  and  shall  forieit     tUey  always  preach  in  stoles ;  it  is  siipiKised        ' 

tivepo 

jnds. 

i 

■5WBrr^c^^« 
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(lie  long  robe  wore  by  the  hle1i-|irinl  of 
tlie  Jen. 

Stolb,  groom  oftht,  the  e Ideal  gentleman 
of  )iis  MiJeilyVi  brd-cliunber,  whiMC  afficr 
*n<l  lionnur  It  ii>  lo  prvtput,  and  pnl  on,  liu 
M>y«lj'»  firit  camient,  or  uliirt,  eviry 
mumin^,  and  to  order  llie  tliinga  in  lliu 
dumber. 

STOLEN  good).  To  help  people  to 
etolm  goods  lor  reward,  without  apjire- 
hrnding  Ibe  frloii,  it  tVlony.  4  Gcor^te  I. 
e.  It,  PenonB  bavint,  or  receiviug.  lead, 
iron,  copper,  brio,  bell  metal,  or  lolder, 
Vnowing  theni  to  be  itolen,  «b*U  be  traui- 
pOTled.  to  Gmrp!  II.  c  30. 

STOMACH.    SeeAlTATOMT. 

STOMOXYS,  tp  nalDral  hMlory,  a  genua 
of  intrrti  of  tite  order  Diptera.  .Sueker 
wiih  a  tingle  vatvpd  ■heatb,  iockMiii;  bris- 
Um,  eacb  ill  it>  proper  afaesib  ;  Iwo  feelen, 
than,  aelaceoiB,  of  five  ■rticnlaliottt;  nn- 
tenn*  iclaeeaiu.  Tliere  are  tixteen  ipecies 
in  tvo  uctioiui  A.  iheatb  coDToIute,  and 
geniculate  at  the  bate,  witb  two  bristles. 
B,  theaih  covering  tbe  mouth  witli   five 

9TONE(EDMUi«u),iubior«pliy.a  liis- 
linguialied  telf-taiiElil  matbenuliciaii,  was 
born  in  Scotliod ;  but  neither  ttie  place  nor 
limeoftiii  birth  are  well  known;  nor  have 
we  any  memoirs  of  his  life,  ricept  a  letter 
fiotn  the  Chevalier  de  Ramwy,  antliot  of 
the  "  Travels  of  Cyms,"  in  a  letter  lo  Father 
Cailel,  a  Jesuit  at  Pari*,  and  pubUahed  in 
the  "  Memoirs  de  Trevoux,"  p.  109>  as  fol- 
lows :  "  True  jtenius  overcomes  all  UK  dis- 
advantages of  birth,  fortuue,  and  education  ; 
of  which  Mr.  Stone  is  a  rare  example. 
Rom  Ihe  son  of  a  gardener  of  the  Duke  of 
Argyle,  be  arrived  nl  ei|b(  yean  of  age  be- 
fore he  learned  to  read.  By  chance.aser. 
vant  bavin^  taught  young  Stone  the  letters 
of  the  alphabet,  there  needed  nothiog  more 
It)  discover  and  npand  his  genius.  He  ap- 
plied hiinsvlf  lo  study,  and  he  arrived  at  the 
knowledge  of  lite  most  lublimc  geomeuy 
and  analyti*  without  «  muter,  without  a 
conductor,  without  any  other  ^idc  but 
pare,  gen  I  OS. 

At  eighteen  years  of  aue  he  hid  made 
these  cotuideralile  advances  without  being 
known,  and  witliout  knowing  hinuelf  the 
prodigies  of  hii  acqatutiont.  The  Dnko  of 
Argylc,  who  Joined  lo  bis  miBtary  talents  a 
general  knowledge  of  every  science  that 
adorn*  tlic  mind  of  a  man  of  his  nok,  walk- 
ing one  day  in  his  prden,  saw  lying  on  Ihe 
gtasi  a  L^tin  copy  of  Sir  Isaac  Newtun't 
CfUbratfd  "  Pifuripia."     He  called  loiiie 


STO 

one  lo  him  to  take  and  oury  it  back  to  kH 
libiaT]*.  Onr  young  gardener  loM  liim  Ibff 
the  book  belonged  to  bim.  'To  you!'  >« 
plied  the  Duke.  '  Do  you  undentind  geo! 
oiptry,  Lntin,  Newtoei'  '  I  know  a  litth 
oflhem,'  replied  Iheyoun^  mao,  with  nnltl 
of  siinplicily  arising  from  a  profound  igno. 
ranee  of  his  own  knowledge  and  Uleota. 
The  Duke  mu  surprised;  and  having  a 
lute  br  the  sciences,  he  entered  into  con- 
versation with  the  young  matbemalician: 
he  asked  him  several  questions,  and  wai 
astonished  al  the  fbree,  the  accnraey,  and 
tlie  candour  of  his  answen.  '  But  how,* 
■aid  Ihe  Duke,  '  canie  yon  by  the  know- 
ledge of  alt  these  thing*?'  Stone  replied, 
'  A  servant  taught  me,  Icd  years  since.  In 
read:  does  one  need  to  know  any  thing 
more  Ibm  the  twenty-four  lelteri  in  order 
to  leora  every  thing  else  that  one  wishesj" 
TlieDukt'H  curiosity  redoubled ;  he  saldown 
ii|>an  a  bank,  and  requested  a  detail  -of  afl 
bit  proceedings  in  becoming  so  leanied. 
'  1  ^rst  learned  to  read,'  atid  Slone :  ■  the 
itiaaons  were  Iheual  work  upon  yoor  house; 
1  went  near  them  one  day,  and  I  saw  Ibat 
the  architect  ii.ted  a  rnle,  compasses,  and 
that  he  made  calculations,  1  inquired  what 
nuglit  be  Ihe  meaning  and  use  of  IheM 
Ihinga)  anil  I  was  informed  that  tlierc  wM 
a  seience  called  arithmetic:  1  purchased ■ 
book  nf  arithmetic,  and  I  leamed  it.  I  wM 
told  Iheie  was  aiiotlier  science  called  geo> 
melry;  I  bought  the  books,  and  I  leanie^ 
gaomelry.  By  readine  I  found  that  theni 
were  good  books  in  these  two  sciences  M 
Latin :  I  boughl  a  dictionary,  and  I  learned 
Latin.  I  understood  also  that  there  wen 
good  book*  of  the  same  kind  in  French;  I 
bought  a  dictionary,  and  I  learned  Freni^ 
And  this,  my  Lord,  is  what  I  liave  done ;  it 
seems  to  me  that  we  may  learn  every  thin| 
when  we  know  Ihe  Iweuty-four  letten  of 
the  alphabet.'  Ilis  account  charmed  Ifa> 
Duke.  He  drew  this  wonderful  genius  ootttP' 
bit  obscurity ;  and  he  provided  liim  with  h 
employment  which  left  him  plenty  of  tinw 
to  apply  himself  lo  the  sciences.  He  disco- 
vered m  him  alto  the  lame  genius  formntic, 
for  painting,  for  arclii  lee  lure,  for  all  the 
tciencei  which  depend  on  calcolatioiii  and 

"  I  have  seen  Mr.  Stone.  He  is  a  man 
of  great  limplieity.  He  it  at  present  ten- 
sible  of  his  own  knowledge  ;  but  he  i*  not 
puffed  up  with  it.  H«  is  possened  with  s 
pure  and  disinterested  tove  for  the  matbe- 
matin ;  tliough  he  is  not  tolicilons  lo  pas* 
for  a  mstbennilielan ;  viuiity  liaving  no  jiwt 
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in  the  grtAt  labour  he  gvstaios  to  excel  diameter;  coBsistiii|f,  when  entire,  of  6<r 
in  that  sdence*  He  detpmea  IbrUme  stone8,.50aprighti  and  SO  imposts,  of  which 
•bo ;  and  he  has  solicited  me  twenty  times  remain  only  24  uprights,  17  standing  and  7 
to  request  the  Dnke  to  give  him  less  em-  down,  5)  feet  asunder,  and  &  imposts, 
ployment,  which  may  not  be  worth  the  half  Eleven  uprights  have  their  5  imposU  on 
of  that  he  now  has,  in  order  to  be  more  re-  them  by  the  grand  entrance.  These  stones 
tired,  and  less  taken  off  from  his  favourite  are  from  13  to  20  feet  high.  The  lesser 
itndies.  He  discovers  sooMtimes,  by  me*  curde  is  somewhat  more  than  8  feet  from 
thods  of  his  own,  trathi  which  othen  hmre  the  inside  of  the  outer  one,  and  consisted  of 
discovered  before  him.  He  is  charmed  to  40  lesser  stones  (the  highest  6  feet),  of 
find  on  these  occasions  that  he  is  not  a  which  only  19  remain,  and  only  11  stand- 
first  inventor,  and  that  others  have  made  a  ing:  the  walk  between  these  two  circles  is 
greater  progress  than  he  thought.  Fwr  SCO  ftet  in  drcomference.  The  adytum,  or 
from  being  a  plagiary,  be  attributes  ingeni-  cell,  is  an  oval  formed  of  10  stones  (from  16 
oos  sohitionsy  which  he  gives  to  certain  to  it  feet  high)  in  pairs,  witli  imposts,which 
problems,  to  the  hints  which  he  has  found  Dr.  Stnkely  calls  trilithons,  and  above  SO 
in  others,  although  the  connection  is  but  foet  higli,  rising  m  height  as  they  go  round, 
very  distant,"  drc.  And  each  pair  separate,  and  not  connected 
.  Mr.  Stone  was  author  and  trandator  of  u  the  outer  paur;  the  highest  8  feet.  Within 
aeveral  useAil  works;  vi«.  1.  *^  A  New  Ma-  these  are  19  more  smaller  single  stones,  of 
tfaematical  Dictionary,'!.hi  1  vol.  8vo.  first  wliich  only  six  are  standing.  At  the  upper 
{Mfinted  in  1726.  2.  ^  Fluxions,'*  n  1  vol.  end  of  the  adytum  is  the  altar,  a  large  slab 
8vo.  1730.  The  Direct  Method  is  a  trans-  of  blue  coane  roarUe,  20  inches  thick,  16 
lationlrom  the  French  of  HospitaTs  "  Ana-  ^<Mt  long,  and  4  broad ;  pressed  down  by 
lyse  des  In6niments  Petits;"  and  the  In-  the  weight  of  the  vast  stones  that  have  fiill- 
irerse  Method  was  supplied  by  Stone  hhn-  ,  ^  vpon  it  The  whole  number  of  stone^^ 
leIC  3.  *'  The  Elemento  of  Eudid,*  in  2  uprights,  imposts,  and  altar,  is  exactly  140. 
vols.  8vo.  1731.  A  neat  and  usefiil  edition  '^  stones  are  fkr  from  being  arti6cial,  but 
of  these  Elements,  with  in  account  of  the  were  most  probably  brought  from  those 
life  and  writings  of  Euclid,  and  a  defence  of  oiUed  the  Grey  Weatiiers,  on  Marlborough 
his  Elements  against  modem  objectors,  Downs,15or  16  miles  off;  and  if  tried  with 
Beside  other  smaller  works.  Stone  was  p,  %  tool,  they  appear  of  the  same  hardness, 
fellow  of  the  Royal  Society,  and  had  in-  grain,  and  cohmr,  generally  reddish.  The 
•erted  in  the  *^.  Philosophical  Transactions,*  heads  of  oxen,  deer,  and  other  beasts,  hav« 
(vol.  xK.  p.  218)  an  **  Account  of  two  spe-  been  fomid  on  digging  in  and  about  Stone* 
eies  of  Lines  of  the  third  Order,  not  men-  henge;  and  human  bones  hi  the  circnmja- 
tioned  by  Sir  Isaac  Newton  or  Mr.  Stir-  cent  barrows.  There  are  three  entrances 
ling."  from  the  plain  to  tiiis  structure,  the  most 
Stoiib  denotes  a  certain  quantity  or  considerable  of  which  is  from  the  nortli- 
weic^t  of  some  commodities.  A  stone  4>f  east,  and  at  eadi  of  them  were  raised,  on 
beef,  at  London,  is  the  quantity  of  eight  the  ontnde  of  the  trench,  two  huge  stones, 
pounds ;  in  Herefordshire,  twelve  pounds ;  with  two  smaller  within  parallel  to  them, 
in  the  north,  sixteen  pounds.  A  stone  of  It  has  been  long  a  dispute  among  the 
wool  (according  to  the  statute  of  11  Henry  learned,  by  whtt  nation,  and  for  what  por- 
VII.)  is  to  weigh  fourteen  pounds;  yet  in  pose,  these  enormous  stones  were  collected 
some  places  it  is  more,  in  othen  less ;  as  in  and  arraqged.  The  first  account  of  this  struc* 
Gloucestershire,  fifte«D  pounds ;  in  Here-  tnre  we  meet  with  is  in  Geoflfrey  of  Mon- 
fimlshire,  twelve  pounds.  A  stone,  among  mouth,  who,  in  the  reign  of  King  Stephen, 
horse-coursers,  is  the  weight  of  fourteen  wrote  the  history  of  the  Britons  io  Ljitia  He 
pounds.  fells  us,  that  it  was  erected  by  the  counsel  of 
8TONEHENGE,  n  celebrated  roonn-  Merlin,  the  BritMi  enchanter,  at  the  com- 
ment  of  antiquity,  stands  in  the  middle  of  a  mand  oif  Aurelius  Ambrosius,  the  last  British 
flat  area  near  the  summit  of  a  hill  six  miles  khig,  in  memory  of  460  Britons,  who  vrere 
distant  from  Salisbury.  It  is  inclosed  by  a  murdered  by  Hengist  the  Saxon.  The  next 
Cirvmhu*  double  bank  and  ditch,  near  thurty  accoirat  is  that  of  Polydore  Virgil,  who  says 
hex  broad,  after  crossing  which  we  ascend  30  that  the  Britons  erected  this  as  a  sepulchral 
yards  before  we  reach  the  work.  The  wiiole  monument  of  Aurelius  Ambrdsins.  Others 
fhbric  consisted  of  two  circles  and  two  suppose  it  to  have  been  a  sepulchral  monu- 
0nk.   The  outer  circle  is  about  1Q8  feet  meot  of  Boaiiieeay    the    fiynous  British 
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Qaaeo.    luigo  Jones  if  of  opinion  that  it 
was  a  Roman  temple,  from  a  stone  16  feet 
kmf, and  4  broad,  placedin an eicact  posi- 
tion to  the  eastward  altar-fasbion.     Mr. 
Coariton  attributed  it  to  the  Danes,  who 
were  two  years  masten  of  Wiltshire ;  a  tin 
tablet,  on  which  were  some  unknown  cha- 
racters, supposed  to  be  Punic,  was  dug 
np  netir  it  in  the  reign  of  Henry  VIIL  but 
is  lost:   probably  that  might  have  given 
some  information  respecting  its  founders. 
Its  common  name,  Stonehenge,  is  Saxon, 
and  signifies  a  "  stone  gallows,"  to  which 
tJiose  stones  having  transverse  imposts  bear 
some  resemblance.      It  is  also  called  in 
Welsli  choir  gour,  or  '*  the  giant's  dance.** 
Mr.  Grose  thinks  that  Dr.  Stukely  has  com- 
pletely proved  this  structure  to  have  been 
a  British  temple  in  which  the  Druids  offici- 
ated.   He  su^oscs  it  to  have  been  tlie  me- 
tropolitan temple  of  Great  Britain,  and 
transbites  the  words  cAotr  govr,  ^  the  great 
choir,  or  temple.* 

Stone  irarr,  a  species  of  pottery,  so  call- 
ed from  its  hardness.    See  Delpt  trore, 
Porcelain,   and   Pottery.    Clay  is  a 
principal  ingredient  in  pottery  of  all  kinds, 
which  has  the  property  of  hardening  in  tlie 
6n,  and  of  receiving  and  preserving  any 
form  into  wliich  it  is  moulded.    One  kind 
of  clay  resists  the  most  violent  action  of  tlie 
fire,  after  being  liardened  to  a  certain  de- 
gree ;  but  is  incapable  of  receiving  a  sufii- 
cient  degree  of  hardness  and  solidity.  A  se- 
cond kind  assumes  a  liardness  resembling 
that  of  Hint,  and  such  a  compactness,  that 
vessels  made  of  it  have  a  glossy  appearance 
ia    theur  fracture,   resemUing   porcefaua. 
These  two  species  owe  their  peculiar  pro- 
perties, of  resisting  heat  without  melting, 
to  sand,    chalk,   gypsnm,   or  ferruginous 
earth,  which  they  contain.    A  third  species 
of  clay  begins  to  harden  with  a  moderate 
tire,  and  melts  entirely  with  a  strong  fire. 
It  is  of  the  second  species  that  stone  ware 


of  the  coal  mines.  These  coarse  days  made 
the  body  of  the  ware,  and  the  glaze  was 
produced  by  powdered  lead  ore,  sprinkled 
on  the  pieces  before  firing,  with  the  addi- 
tion of  a  little  manganese  for  some  particu- 
lar colours.    The  quantity  of  goods  mana* 
factored  was  at  that  time  so  inconsiderable, 
that  the  chief  sale  of  them,  the  Doctor 
says,  was  "  to  poor  crate-men,  who  carried 
them  on  their  backs  all  over  the  country." 
About  the  year  1690,  two  ingenious  artisans 
from  Germany,  of  the  name  of  Eller,  set- 
tled near  Burslem,  and  carried  on  a  small 
work  for  a  little  time.    They  brought  into 
this  country  the  method  of  glazing  stone 
ware,  by  casting  salt  into  the  kiln  while  it 
is  hot,  and  some  otlier  improvements  of 
less  importance;  but,  finding  they  could 
not  keep  their  secrets  to  themselves,  they 
left  the  pkice  rather  in  disgust.    From  this 
time,  various  kinds  of  stone  ware,  glazed  by 
the  fumes  of  salt,  in  the  manner  above-men* 
tioned,  were  added  to  the  wares  before 
made.    The  white  kind,  which  afterwards 
became,  and  for  many  succeeding  yean 
continued,  the  staple  branch  of  pottery,  is 
said  to  have  owed  its  origin  to  the  following 
accident.    A  potter,  Mr.  Astbury,  travel- 
ling to  London,  perceived  some  tiling  amiss 
with  one  of  his  horses'  eyes,  an  hostler  at 
Dnnsfable  said  he  could  soon  cure  him,  and 
for  that  purpose  put  a  common  black  fiint 
stone  into  the  fire.    The  potter  observing 
it  wtien  taken  out,  to  be  of  a  fine  white,  im- 
mediately conceived  the  idea  of  improving, 
his  ware  by  the  addition  of  this  material  to 
the  whitest  chiy  he  could  procure :  accord* 
ingly  he  sent  home  a  quantity  of  the  flint 
stones  of  that  coontiy,  where  they  are  plen- 
tiful among  tlie  chalk,  and  by  mixing  them 
with  tobacco-pipe  clay,  produced  a  white 
stone  ware,  much  superior  to  any  tluit  had 
been  seen  before.    Hornt  of  the  other  pot- 
ters soon  discovered  the  source  of  this  su- 
periority, and  did  not  fiul  to  follow  his  ex 


is  made.    The  most  famous  manufiictory  of    ample.    For  a  long  time  they  pounded  the 


stone  ware,  as  well  as  of  other  kinds  of  pot- 
tery, is  at  Burslem  in  Staflbrdshire.  This 
can  be  traced,  with  certainty,  at  least  two 
centuries  back  ;  but  of  its  first  introduction 
no  tradition  remains.  In  1686f  as  we  learn 
from  Dr.  Plot's  <'  Natural  History  of  Staf- 
fordshire,** published  in  that  year,  only  the 
coarse  yellow,  red,  black,  and  mottled 
wares  were  made  in  thb  country  ;  and  the 
only  materials  employed  for  them  appear 
to  liave  been  the  different  coloured  days 
which  are  found  in  the  neighbourhood,  an4 
which  form  some  of  the  measores  or  strata 


flint  stones  in  private  rooms,  by  manual  la- 
bour in  mortars ;  but  many  of  the  poor 
workmen  suffered  severely  from  the  dost  of 
the  flint  getting  into  their  Inngs,  and  pro- 
ducing dreadful  coughs,  cor«snmptions^  and 
otlier  puhmonary  disorders.    These  disas- 
ters, and  the  increased  demand  for  the  flint 
powder,  induced  them  to  tiy  to  grind  it  by 
mills  of  various  constructions ;  and  this  me- 
thod being  found  both  effectual  and  safe, 
has  continued  in  practice  ever  since.   With 
these  improvements,  in  the  beginning  of  the 
present  ceotoryi  various  articles  were,  pro- 
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duTFd  fur  tn  uad  roller  fqiiipajies.  Snon 
■ller,Bltenipls  were  made  loTuniUlL  tlir  din- 
ner table  alM^iDcl,  befoic  the  nnddleof  (he 
rentiirj,  utemili  for  Ihe  tabic  weie  manu- 
brliirrd  in  quantity,  »  well  fcir  exporta- 
tion 19  bome  coDHimption.  Rut  the  «a1t 
glue,  til*  only  one  tben  in  nK  for  lliii  piir- 
poBv,  is  ID  il8  nwn  imlure  to  imperfect,  and 
the  iiDlters,  tram  an  iDJudirioiu  conipelilion 
among  IhemtelvM  fur  dieapiies!,  ratlier 
Ihaa  eicelleiiee,  bail  been  bo  inattentive  to 
elegance  of  form,  and  nealneu  of  workman- 
ihi|>,  tbai  iliit  ware  vas  rejected  fToni  the 
(abies  of  penoui  of  rank  ;  and  aboot  tlie 
year  1760,  ■  while  warp,  ninch  more  beau- 
liTiil,  and  better  glazrd  ttian  ouis,  be^n  to 
be  iuiportBd  in  considerable  quatitilim 
from  Fnuice.  Ttiis  innndaliou  ofa  Ibrrisn 
manuTaclure,  to  much  uiperior  (o  any  of 
our  own,  must  bave  hod  rery  bad  eflvcti 
npon  the  pottcrie*  of tliit  ktnK<lam,  ifa  new 
one,  still  more  to  tlie  pnhlic  tuir,  had  not 
appeared  ^oon  after.  ]n  the  y^ar  I7fij, 
Mr.  Jo*iah  Wedgwooil,  who  had  already  in- 
troJnced  Mveral  improvement!  into  tbii 
art,  invented  a  specie*  of  earthen  ware  for 
Ihe  lablr,  qnite  new  in  it>  appearance,  co- 
feted  with  a  rich  and  brilliant  glue,  bear- 
iDg  sudden  allernstioiu  of  heat  and  cold, 
nunufaclured  with  eaac  and  expedition, 
and  conacqiiently  cheap,  and  having  every 
reqiiiaite  for  the  purpose  intended.  To 
thi*  new  numufaclure  the  Queen  was 
pleased  to  give  her  name  and  patronage, 
commanding  il  to  be  called  Queen's  Ware, 
and  honouring  Uie  inventor  by  appointing 
hitn  Iter  Majesty's  poller.  The  commoit 
clay  of  the  country  ii  used  for  Ihe  ordinary 
aotts  ;  the  finer  hinds  are  made  of  clay  from 
Devonshire  and  DDrsetiliire,  chiefly  from 
Biddefurd  ;  but  Uie  ftiiila  from  tlie  Tliamn 
are  all  brought  roujsh  by  Rea.  either  to  Ii- 
ol,  or  (lull,  and  «a  by  IturtoD.  There 
conjecture  formed  of.  Ihe  original  re«- 
L  fBD  of  fining:  the  miiiiufnctiirc  in  this  tpot, 
r  toLttfl  (at  the  cnnvetnrnce  of  plenty  of 
i  «oal«,  which  abound  under  all  the  coiiulry. 
The  tlinta  are  first  groutid  io  mills,  and  the 
rhty  preparcil  by  brcakin);,  wasbiiif,  and 
gitiing,  aird  then  tbey  are  tniird  in  Ihe  rc- 
qnisile  piopariions.  Hie  <1iiil>tu«  bought 
ffnt  by  ilie  people  about  tlie  caumiy,and  by 
"  n  burnt  and  ground,  and  sold  to  Uie  nia- 
s  by  the  perk.  Tlie  miatiirc  ii 
tten  laid  in  brge  quantities  on  kilos,  la 
evaporate  the  moisture ;  liul  (liis  is  a  nice 
work,  as  il  mnsl  nut  be  loo  dry  -  next  it  is 
beat  with  lai^e  wooden  bimimen,  and  then 
it  in  Older  for  tbrawing,  aod  ia  umiliicil 
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into  ilie  forms  in  wliieh  it  is  la  remain  ; 
this  a  the  most  difficult  work  in  the  whole 
nniuufacture.  A  boy  lutm  a  perpendii<ular 
wheel,  which  by  means  of  iIio>ie>  tnmi  m 
small  boritontnl  one,  jnsi  before  the  thrower, 
with  such  veloeiiy,  tlial  it  twirls  round  liie 
lump  of  clay  be  layi  on  it  into  any  form  he 
directs  it  with  lus  fingen. 

There  were  many  years  ago  300  hounrf, 
winch  were  rahtilated  to  eniploy,  upon  an 
avenge,  SO  handsrach.or  6000  in  the  whi'le ; 
but  of  all  the  variety  of  people  that  woik  iu 
wliat  may  be  called  the  preparation  for  the 
employment  of  the  immediate  nunnfartur- 
crs,  tlie  tola)  number  is  said  to  be  not  much 
short  of  ].S,00U,  and  it  is  increasinf!  every 
iliy.  I.arge  quantities  are  exported  to  Ger- 
many, Ireland,  Holland,  Rii-sja,  Spain,  lite 
Ka.<t  Indies,  and  murh  luAmtrica;  some 
of  Ui(  finest  torts  to  Frdnre. 

STOP,  in  mu»ic,  a  word  applied  by  lio- 
lin  and  violincello  performers  to  that  pi.-s- 
siireof  the  stiinK>  by  which  they  are  bruu^ht 
into  contact  witli  the  lingri^board,  and  by 
whicli  the  pitch  of  the  note  b  detetnined: 
a  string  so  pressed  is  said  to  he  stopped, 

Stup,  friunprt,  a  reed  metallic  stop,  ftt 
called  because  its  tone  is  imitative  of  the 
trumpet.  In  large  organs  il  generally  cs- 
tends  ibrongh  tlie  whole  compau.  Ttie 
mouths  of  its  pipei  are  not  fonoed  like 
those  of  the  pipes  of  other  stops,  but  le- 
semble  that  if  the  real  trompct.  At  the 
bottom  of  each  of  the  pipes  of  ihissiop,  in 
a  cavity  called  the  socket,  is  fixed  a  bru^i 
reed,  stopped  at  ihe  lower  end,  and  open  in 
front ;  il  is  furnished  with  a  tongue,  i.r 
bra>s  spring,  which  coveis  the  opening,  and 
which,  when  the  wind  is  impelled  into  tiie 
pipe,  ia  thereby  put  iulo  a  vibratory  moTioD, 
wluch  produces  the  imitative  tone  peculiar 
to  this  stop.  The  Irompet  stop  is  the  nuist 
poweriul  in  the  iiulruiuenl,  and  improves 
the  tone  as  undi  as  it  increntet  the  peal  of 
the  chains.  Unisonotn  witli  Ihe  diapasoiu, 
il  Blr«ngtheM  thefonndaliun,  subdues  the 
ilissar.aoces  of  the  thirds  and  GftU  of  tlic 
sesqiiialtera,  aud  imparts  to  tlie  compound 
a  ricliness  and  grandeur  of  eAiict  adtcjualc 
to  tba  Bubliniesl  siihjerti. 

STOPPER,  in  a  ship,  a  piece  of  cable- 
Uid  rope,  having  a  wale-koot  at  one  end, 
wiUi  a  laniard  fastened  Io  it ;  and  the  other 
end  is  >pliced  round  a  Uiimble  in  the  ring, 
balls  upon  deck,  and  a(  the  bils ;  its  use  is 
to  stop  tlie  cable,  that  it  may  not  run  out 
loo  fsst :  in  order  to  whicli.  thry  make 
turps  with  the  UiHard  about  Hie  cable,  and 
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the  mle-kniM  »tops  ii,  lo  thil  il  cannol  «1ip     f'*  juslii 


■WIT  hitet  UwD  b  nrCMnry- 

STORAV.    Sft  Rmin. 

STORKS,     rr  My  person  who  has  tli* 
dun;;  or  cmiody  of  any  of  tlie  Kine"!  ar. 


I  peiKlralc  10  any  grcal  dcptb   if, 
that  II  wt  ^  dowu,  llic  >ir  bpcuniea  foul, 
laidrd  Willi  pcrLiriuiu  vapoiira,  iDflamma- 
air,  lixi>d  air.  &c.  which  dalroy  tlie 
era,  and  thcrp  ia  uo  pmsibitily  of  goioc 
In  many  place;,  iui««;>er,  these 
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of  the  fteice  are  intpawpTM)  Id 

lie  coiulabks  near  the  m  cpwt, 

■  J.I  iiviKtaDCp,  in  order  la  pmerre  the 

me,  it'pouible. 

STRATA,  in  natural  hittory,  ibe  ferenl 

.        , .  fdi  or  layers  of  different  mattera  w  hereof 

orbabilimentiofwar.or  ofaiiy  vicKiabfor  the  »arth  is  compoKd.  The  stmla,  ofaete- 
viclnalline  Uie  nary,  shall,  to  hinder  hii  of  the  eartb  b  compoied.  are  to  very  dif- 
M^jesiy'g  »nrire,einbpizle,piiHain,orcaD-  ferenl  indifferent  conntriet,  Ibat  it  aim- 
nj  away  the  tame  to  ilic  value  of  twenty-  puaiible  to  «ay  any  lhin|;  eonreniiDe  tliem, 
ibillinfti ;  or  ihall  ateal  or  einbenla  any  of  thai  may  be  f«iictally  ap|>lirable  :  and,  in- 
bit  Majetty'*  uili,  eovdage,  or  any  other  of  deed  the  deptl.a  lo  which  «e  can  penetrate 
hia  naval  tloreii.  lo  the  valiii:  of  twenty  abil-  are  to  amall,  that  nnly  a  veiy  few  can  b« 
hngi,  he  tball  be  adjudged  piilly  of  felony  known  to  at  al  any  laic ;  those  that  lie  near 
witboDi  beneAi  of  cleigy.  «i  Charles  II.  the  centre,  or  even  a  great  way  from  it, 
c.  5.  Hie  lreaiiirer,eoiDptro!ler>  surreyor,  being  for  ever  hid.  One  reaton  whv  we 
clerk  of  the  icli,  or  any  eomtniMioner  of  the 
mvy,  may  act  at  JutticFi  iti  caiuinf-  the  offen- 
der to  be  apprehended,  committed,  and  pro- 
aeculed  for  Ihe  lamr.  9  George  III.  c.  50. 
If  any  peiion  sliall  wilfally  and  malieiaiiily 

•el  on  fire,  bum,  or  destroy  any   of  lii»  ... 

M^esty'i  mililaiy,  naval,  or  vietnallisg  pours  became  pemtcioui  mucti  ie 
Itorea,  orotber  ammnnilion  of  war.  or  any  in  otlieni,  parlicutarly  where  tnlphdreom 
place,  where  any  tuchtlorea  or  ammunitian  miuerali  abound,  at  In  mines  of  metal,  roil, 
•hall  be  kept;  be  and  his  al)eltart  nhall  be  Aic.  But  however  (ireat  difference*  thero 
guilty  of  felony  withont  benefit  of  cler^.  may  he  amoa;  Ihe  under  strata,  the  upper 
1!  George  III.  c.  H.  None  but  Ibe  ron-  one  is  in  some  resperig  the  tame  all  uver 
tractors  with  Ihe  commissiDnera  of  the  navy  ^^  g'abe,  at  least  in  tbtt  retpect.  Uial  il  it 
ihall  make  any  slotes  of  war,  naval  stores,  1^'  for  the  support  of  vegetables,  which  the 
with  the  marks  commonly  used  to  his  Ma-  others  are  not,  without  long  eipoture  to 
jestyt  iiorti.  npoo  pain  of  forfeiting  two  the  air.  Prupeily  ipeakin;:,  indeed,  the 
hundred  ponndi.  And  penoni  in  whou  upper  tiratum  of  the  earth  all  round  i>eoin- 
cnatody  such  itores  itaall  be  found  con-  poted  of  the  pure  vefpliible  mould,  Ihoiigh 
cealed,  are  liable  to  the  lame  penalty,  ii  many  places  it  it  mixed  with  large  qnan* 
Satate9and  lOWilliam  III.  C.41.  ^.--r 

Ja>tiee«  miy  mitigate  the  penally  of  con- 
Mating  ttorea;  statute  ■>  (ieorge  I.  c.  f 
JatlicEs  of  attiia  and  quarter. ieniom  ma 
bear  and  determine  uffencea  relating  t 
ttores)  statute  17  George  II.  c.  40. 
STORK.    See  Ardea. 

STOWAGE,  in  naval  afiin,  tlie  gene-  manner  immutable  e' 
ril  disposition  of  the  several  materials  eon-  not  possibly  have  been  the  case,  since  we 
tamed  in  a  ihip's  hold,  with  regard  to  their  <in<l  that  many  of  the  strata  aie  slrangcly 
figurr,  magnitude,  or  solidity.  intermixed  with  each  oilier  ;  the  hones  of 

8TRARES,  in  tlie  sea  language,  signify  animals,  both  marine  and  terrejtrial,  are  (re- 
Ihe  uniform  ranges  of  planks  on  Ibe  bottom,  qnently  fonnd  at  great  depths  in  Uie  earth  ; 
decks,  and  sides  of  (hipa;  and  Ibe  garboard  beds  of  oyiier  sliells  are  fonnd  of  immeni« 
Itrake  is  ttiat  next  the  keel.  extent  in  several  countries ;  and  concerning 

STRAND,    ligDifiea  any  shore  of  the     these  and  other  shell-liih,  it  is  remarkable, 
sea,  or  bank  of  a  great  river :  hence  an  im-     that  tliey  are  generally  found  much  furtber 
munity  fiom  payio;  customs  on  goods  or    from  Ihe  surlace  than  the  bonea  or  teeth 
veuek,  was  anciently  expressed  by  strand     either  of  marine  or  lerrettnul  animals, 
•nd  ttream.  Neither  are  the  sheHs  or  otlier  remahis  of 

STRANDED,  am onK  teamen,  ii  said  of  lish  found  iti  ttioae  coiintriei  adjoining  to 
a  ship  that  is  dnven  ashore  by  a  lempnt,  the  seas  where  they  grow  naturally,  but  in 
01  ruDs  on  ground  through  ill  iteenge,  and  the  matt  ditlani  regions.  Mr.  Whileliuni, 
tn  peiishM.    Where  any  veisel  is  stranded,     in  bis  Inquiry  into  the  Origiual  Slate  and 


It  clay,  land,  gravel, 
dec.  and  hence  proceed  Ibe  differences  of 
soib,  10  well  known  to  those  who  practise 
agricullure.  It  has  been  supposed  by  some 
nattiralists.  that  the  different  strata,  of  which 
tlie  earth  it  composed,  were  originally  form- 
"''  It  the  creation,  and  have  continued  in  a 
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Formation  of  the  £artb»  to  given  an  ac*  leaved  strelitciay  and  S.  augusta.  Tlicse 
coant  of  many  different  kinds  of  animals,  plants  are  natives  of  the  Ca|)e  of  Gpod 
wliose  shells  and  oUier  remains,  or  exuvias,  Hope ;  they  were  introduced  and  named 
are  found  in  England ;  though  nt  present  by  Sir  Joseph  Banks, 
the  living  animals  are  not  to  be  found,  ex-  STRENGTH,  in  physiology,  the  same 
cept  in  the  East  or  West  Indies.    Nothing     with  force. 

has  more  perpleiied  those  who  undertake  to        Men'  may  apply  their  strengtli  several 
form  theories  of  the  earth  than  these  ap-    ways  in  working  a  machine.    A  man  9f  or* 
pearances.    Some  have  at  ohoe  boldly  as-    dinary  strength,  turning  a  roller  by  the 
serted,  from  thes^  and  other  phenomena,    handle,  can  act  for  a  whole  day  against  a 
that  the  world  is  eternal.    Others  have  had    resistance  equal  to  thirty  pounds  weightj 
reeourse  to  the  universal  deluge.    Some,    and  if  he  works  ten  hours  a  day,  he  wUl 
among  whom  is  the  Count  de  Bnffon,  en-    raise  a  weight  of  thirty  pounds  through 
deavonr  to  proye  that  the  ocean  and  dry    three  feet  and  a  half' in  a  second  of  time ; 
land  are  perpetually  changing  phices ;  that    or  if  the  weight  be  greater,  he  will  raise  it 
for  many  ages  the  highest  mountains  have    so  much  less  m  proportion.    But  a  man 
been  covered  with  water,  in  consequence    may  act,  for  a  small  time,  against  a  resist* 
of  which  the  marine  animals  just  mentioned    ance  of  fifty  pounds  or  more.    If  two  men 
were  generated  in  such  vast  quantities;    work  at  a  windhns,  or  roller,  they  can  mora 
that  the  waters  will  again  cover  tbiese  monn-    easily  draw  up  seventy  pounds,  tlian  one 
tains,  tlie  habitable  part  of  the  earth  be-    man  can  thirty  pounds,  provided  the  elbow 
come  sea,  and  the  sea  become  dry  tend  as    cff  one  of  the  handles  be  at  right  angles  to 
before,  &c.    Others  have  imagined,  that    that  of  the  other.    And  with  a  fly,  or  heavy 
they  might  be  occasioned  by  volcanoes,    wheel,  applied  to  it,  a  man  may  do  one- 
earthquakes,  Sec,  wliich  confound  the  dif-    thini  part  more  work ;    and  for  a  little 
ferent  strata,  and  often  intermix  the  pro-    while  he  can  act  with  a  force,  or  overcome 
lections  of  the  sea  with  those  of  the  dry    aconturaal resistance, ofeighty  pounds; and 
land.  work  a  whole  day  when  the  resistance  is  but 

STRATIOTES,  m  botany,  a  genqs  of  forty  pounds.  Men  used  to  bear  loads,  such 
the  Dioecia  Dodecandria  cfaMs  ami  order,  as  porters,  vrill  carry,  some  one  hundred  and 
NatnnU  order  of  Pahnss.  Hydrocharides,  fifty  pounds,  others  two  hundred  or  two 
Jnasieu.  Essential  character :  spathe  two-  hundred  and  fifty  pounds,  according  to 
leaved ;  perianth  superior,  trifid ;  petals  their  strength,  A  man  can  draw  but  about 
three ;  beny  six-celled.  There  are  three  seventy  or  eighty  pounds  horixontally ;  for 
species.  The  stratiotes,  vratep  aloe,  or  vra-  he  can  but  apply  about  half  his  weight  If 
ter  soldier,  is  a  stoloniforous  pUnt,  and  the  weight  of  a  man  be  one  hundred  and 
truly  perennial,  though  each  root  flowers  forty  pounds,  he  can  act  with  no  greater 
but  once,  as  in  some  species  of  saxifraga,  force  in  thrusting  horixontally,  at  the  height 
aempervivum,  &c.  The  parent  plant,  root*  of  his  shoulders,  than  twenty  seven  pounds. 
ed  in  the  mud  at  the  bottom  of  the  ditch.  As  to  horses :  a  horse  is,  generally  speak- 
after  flowering,  sends  oot  buds  of  leaves  at  ing,  as  strong  as  five  men.  A  horse  will 
the  end  of  long  runners,  which  rise  to  the  carry  two  htmdred  and  forty  or  two  hun- 
sorfoce,  form  roots,  flower,  and  then  sink  dred  and  seventy  pounds.  A  horse  draws 
^  the  bottom,  where  they  take  hold  of  the  to  greatest  advantage  when  the  line  of  di- 
mud,  sonietimes  ripen  their  seeds,  and  al*  rection  is  a  little  elevated  i|bove  the  hori- 
ways  become  in  their  turn  the  parents  of  ion,  and  the  power  acts  against  his  breast  s 
another  race  of  yoong  offiiets,  and  he  can  draw  two  hundred  pounds  for 

STRELITZIA,  in  botany,  so  named  in  eight  hours  a  day,  at  two  miles,  and  a  half 
honour  of  Charlotte^  Queen  of  Qreat  Bri-  an  hour.  If  he  draw  twohnudred  and  forty 
tain,  of  the  fiunily  of  Meoklenbnigh  Str^  pounds,  he  can  work  but  six  hoars,  and  not 
fits,  an  illustrious  patroness  of  the  sdence  go  quite  so  fost  And  in  both  cases,  if  he 
9f  botany,  a  genus  of  the  Pentandria  Mo-  carries  some  weight,  he  wilt  draw  the  bet- 
nogynia  cUss  and  order.  Natural  order  of  ter  for  it.  And  thift  it  the  weight  a  horse  is 
Scitaminesp.  Mnsas,  Jussien.  Essential  npposed  to  be  able  to  draw  over  a  pulley 
ehancter :  spathes  universal  and  partial ;  out  of  a  well.  But  in  a  cart,  a  horse  may 
^tyx  none ;  corolla  three-petalled ;  nee-  draw  one  thousand  pounds,  or  even  double 
tary  three-leaved,  involving  the  gentials ;  that  weight,  or  a  ton  weight;  or  more.  As 
oapJMiie  three-celled ;  cells  many-seeded,  the  most  force  a  horse  can  exert,  is  when 
Vbert  fune  two  species,  vis.  S,  regin»|  cui^i-    he  diawi  a  little  above  the  horizontal  posi« 
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tMNn :  10  tiie  worst  way  of  applying  tbe 
atreigth  of  a  bone,  ii  to  make  him  cairy  or 
draw  up  bill;  and  three  men  on  a  steep 
hill,  carrying  each  one  hundred  pounds,  will 
elimb  op  faster  than  a  borae  with  tliree 
hundred  pounds.  Also,  though  a  horse 
may  draw  in  a  round  walk  of  eighteen  feet 
diameter  ;  yet  sudi  a  wvlk  should  not  be 
less  than  twenty-five  or  thirty  feet  dia- 
meter. 

STREPTIUM,  in  botany,  a  genus  of  the 
Didynamia  Angiospermia  class  and  order. 
Essential  character:  calyx  five^ tootlied ; 
stigma  two-lipped ;  drupe  twolobed,  each 
lobe  bipartile.  There  is  but  one  species, 
ras.  S.  asperum,  this  pbmt  has  a  woody, 
perennial,  short,  irreguUr  stem ;  branches 
opposite,  exactly  four-sided,  rough ;  the 
heigiit  of  the  whole  plant  is  from  two  to 
four  feet ;  leaves  opposite,  petioled,  covered 
with  stiff  hooked  liairs  lix>m  one  to  tliree 
inches  long,  and  from  one  to  two  broad ; 
raceme  terminating^  or  in  the  cleft  of  the 
exterior  branchlets,  erect,  long;  radiis 
four-se^ed,  rough ;  bractes  solitary,  one- 
flowered.  Flowers  towards  the  bottom  of 
the  raceme,  remote ;  above  approximated, 
small,  white.  This  pUnt  was  found  by  Dr. 
Roxburgh  only  in  the  vicinity  of  Samul- 
cottah,  ou  the  terraces  of  the  old  wall  of 
pagodas.  It  flowers  during  the  wet  and 
cold  seavons ;  when  young  it  is  a  fair  look- 
ing plant.    The  Teliiigas  call  it  obcera. 

STRIKE,  a  measure  of  capacity,  con- 
taining four  bushels. 

Strike,  among  seamen,  is  a  word  vari- 
ously used :  when  a  ship,  in  a  fight,  or  on 
meeting  with  a  ship  of  war,  lets  down  or 
lowers  her  top  sails,  at  least  half-mast 
high,  they  say  she  strikes,  meaning  she 
yields  or  submits,  or  pays  respect  to  the 
ship  of  war.  Also,  when  a  ship  touches 
ground,  in  shoal  water,  they  say  she  strikes. 
And  wlien  a  top-mast  is  to  be  taken  down, 
the  word  of  command  is,  strike  the  top- 
mast, &c. 

STRIX,  the  moi^  in  natural  history,  a 
genus  of  birds  of  tbe  order  Accipitres.  Ge- 
neric character  :  tbe  bill  hooked,  but  not 
fiunished  with  a  cere;  Dostrils  oblong,  co- 
vered with  bristly  feathers;  head,  eyes, 
and  ears  particufatfly  Urgt ;  tongne  bifid ; 
jdaws  hooked  and  sharp.  Birds  of  this  ge- 
mis  are  rapadoas .  They  are  seldom  seen 
by  day,  secluding  themselves  in  the  hollows 
of  trees  and  buildings,  and  tumble,  firom  the 
particuhir  structure  of  the  eye,  to  endure 
the  ghue  of  sunshine.  Wbeii  they  do  ap- 
pe^  in  the  day,  they  are  ponsed  and  n«r« 


STR 

secnted  by  a  variety  of  small  birds,  who 
combine  in  .their  expressioi9  of  ridirole 
and  aversion,  and  soon  oblige  them  to  re- 
cur again  to  their  retreat.  During  the  sea- 
son of  general  repose,  they  are  active  ia 
quest  of  food,  which  in  darkness  they  per- 
ceive with  fiicility,  and  disturb  tbe  silence 
of  nig^t  by  loud  and  reiterated  screanu. 
Their  usual  prey  consists  of  bats,  mice,  wd 
small  birds.  lAtham  enumerates  forty,  and 
Gmelin  fifty  species.  The  following  are  the 
principal ; 

S.  bubo,  or  the  great-eared  owl,  is  neariy 
of  the  size  of  an  eagle,  and  general^  inha- 
bits sequestered  and  mountainous  situations, 
and  the  clefts  and  caverns  of  rocks,  rarely 
perching  upon  trees,  or  seen  in  tlie  pUins. 
Its  nest  is  nearly  three  feet  in  diameter, 
and  its  young  are  seldom  more  tlian  two,  for 
which  it  provides  extreme  plenty  and  vari- 
ety. It  Jives  on  rats,  frogs,  and  snakes, 
which  it  swallows  intire,  and  leverets  and 
rabbits,  which  it  tears  to  pieces.  The  hair 
is  tlirown  up  in  small  balls  from  the  sto- 
mach, and  many  of  these  may  be  seen  in 
the  places  of  its  favourite  residence.  It  is 
very  rare  in  England.  Iq  Italy  it  has  been 
trained  in  the  manner  of  tlie  hawk. 

S.  otus,  or  the  long-eared  owl,  is  four- 
teen inches  long,  and  is  common  both  in 
France  and  England.  It  haunts  moun- ' 
tainous  districts  and  ruined  buildings,  and 
rarely  builds  a  nest,  generally  occupying 
that  of  the  buzzard  or  magpie. 

8.  brachyota%  or  the  short-eared  owl,  is 
about  the  size  of  the  last,  and  is  distin- 
guished by  the  smallness  of  its  upright  toflts, 
or  ears,  which,  after  its  death,  are  scarce^ 
perceivable,  and  when  the  bird  is  frighted 
are  considerably  depressed;  but  when  it  is 
at  ease  are  clearly  penseivable,  and  in  an 
erect  state.  Its  colour  is  of  a  dark  brown. 
It  is  one  of  tbe  most  beautifiil,  or  least  dis- 
gusting of  the  genus ;  is  often  seen  in  small 
companies,  and  sometimes  in  a  flock  of 
more  than  twenty,  and  lives  chiefly  on 
mice,  which  it  watches  with  all  tlie  acnte- 
ness  and  perseverance  of  a  domestic  cat. 

S.  flammea,  or  the  white  owl,  is  foortceft 
inches  long,  and  is  frequently  observable  in 
mined  and  deserted  buildings,  thoogh  In 
towns  of  great  population  and  extent 
These  it  quits  by  night  in  search  of  prty, 
consisting  of  mice  apd  birds.  It  is  deno- 
minated the  screech  owl,  from  the  jattitnape 
of  a  screaming  and  terrific  noise,  which  ia 
peculiar  to  it,  and  is  distinguished  also  by  a 
snoring  sound  during  its  sleep. 
S.  paswrini|  er  tha  little  «wly  k  40fM 
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limri  fooail  in  Franne,  aiid  it  Mlilom  nitt 
wilb  in  wofldi,  prerprritiK  rack*  and  decayed 
biiildingl.  ll  ii  iliatinguiilicd  b;  ill  arli- 
«Iy  Bcid  <'l«iir  aighledncu  during  ilic  day, 
in  which  it  will  folton  lU'alldiTi  in  cliaw, 
ttiauili  rarely,  if  e*er,  willi  mimcm.  S»»I1 
bird!  ill  E»nenil  camtituie  part  of  iti  Tood, 
and  ratg  and  mice  Tarm  iu  principal  de- 
pendence, but  are  n<>ceMarily  torn  to  pieces 
hy  ll,  ai  ita  aize  it  eqirII,  and  i(i  lenglli 
does  not  exceed  eight  iiicbei, 

STROBILUS,  in  botany,  signitiM  a 
cone,  u  f  pecie)  of  Kpd  vessel  eoinposed  of 
woody  Fcatei-,  which  are  placed  aeainul  one 
anuthtT.  and  «p]i(  only  at  lap,  hcinc  fiapd 
below  to  an  axil  wliicb  oceiipiM  llie  eentre 
of  Ihe  rone.  Tiiii  botanical  term  is  cxeni- 
plilied  in  Ihe  pine,  eypreu,  fir,  and  otJier 
cone-beariuf  pl*nl>. 

STKOMATEUS,  Ihe  itramal.  In  nal'int 
hutory,  a  Reriua  of  Gabea  of  Ihe  ordc^r 
Apodi-a.  Geueric  character :  liead  com- 
prrued  ;  teeth  in  the  palate  at  well  an 
jaw> ;  boily  Oval,  bnmd,  and  slippfryi  tail 
forked.  There  are  tbree  ippcies,  8.  fix- 
tola,  or  piriped  alromat,  is  an  inbabitaot  of 
(be  Medilenanean.  Ita  colour,  on  the 
npper  parts,  is  blur,  and  that  of  Ihe  *idr> 
and  abdomen  of  a  brilliant  silver  colour,  atid 
ill  body  ia  transversely  marked  hy  serpen, 
tine  Knea  Dfiiold  ;  its  lip<  ate  red,  and  two 
Uteial  lines  appear  on  each  aide  of  llie 
back,  that  neireat  tlie  top  beiufi  curved. 

Tlie  l>am  stromat  ia  about  as  large  a>  a 
turbot,  and  is  found  in  the  American  teas, 
il  of  a  brighl  ;tild  colonr  on  lheupper,and 
lilver  on  the  lower  parts  of  its  body,  ll  ii 
in  liigb  estimation  for  tbe  tahle. 

Tire  ash.colonted  alromal  ia  of  tlie  length 
of  a  (boi,  inhabits  the  Indian  seas,  and  t» 
nlned  as  a  higli  delicacy.  Its  bones  ate 
little  more  than  cartilages.  The  brgrnl 
fislies  of  this  speciea  are  generally  deemed 
the  best. 

8TRONT1TES,  or  STMoliTlAtl,  in  mi. 
neralo|.Tr,  is  of  a  green  folonr  ;  it  occura 


talliieil.  This  earth  was  not  discovcied 
till  about  tlie  year  1791  or  1T!)Z.  Di. 
Crawford,  indeed,  previously  lo  iliia  period, 
in  making  aome  experiments  on  what  be 
toppnaed  was  a  rarbonate  of  barytes,  and 
ebariving  a  sinking  dilTerence  between 
this  mineral,  and  Ihe  carbonate  of  harytea 
which  be  had  been  acciittomed  Id  employ. 
eonjeciured  that  it  mi|;ht  cuuiain  a  new 
eartb ;  anil  he  sent  a  specimen  to  Mr. 
Kirwan  far  thepnrpoieaf  snalyunf!  it.  Tliii 
r«uectnre  «a*  fully  verilied  hy  tbe  eiprn- 
meiiti  of  Dr.    Hope,  Mr.   Kirwan,  and 
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M.  Khprotb,  who  were  all  engaged  in  Ihe 
same  analyais  nearly  aboat  the  same  time. 
Hiil  earlh  is  found  native  in  combinalioo 
with  earlwnic  and  tiiilphuric  acida.  Wiib  tbe 
former  it  ia  found  in  conaideiiible  quautity 
in  the  lead  mines  of  Strontlan  in  Ar^ylahire, 
(Vom  which  it  baa  derived  its  name  (^Iron- 
tiles  )  or  alrontian,  as  it  it  called  by  others , 
here  it  oeciira  wi'h  lead-Blance,  heavy  spar, 
&(.  Tbe  Diilure  and  pruperlm  of  this  earlh 
have  been  alill  furtjH'r  iiiveili;(aled  by  Pelte- 
tier,  Foiircroy,  and  Vaiiifuehii.  Tliis  earlh 
may  be  olilained  in  a  ilate  of  parity,  pitliei 
by  exposing  the  carbonate  of  itroniiles 
mixed  with  cbareonl  powder,  to  ■  iirong 
licjt,  by  which  Ihe  carbonic  acid  ia  driven 
olf;  or,  hy  dissolving  tbe  ndtive  tall  lu 
nitric  acid,  and  decomgioaing  tbe  nilrale  of 
alronlitea  thus  formed,  by  htal.  Slrairiiret 
obtained  by  either  of  thi.'sr  proceuea,  is  in 
amall  porom  frnfmeiita  of  a  greenish  wbile 
colour.  Itlui«  an  acrid,  liot,  alkaline  niste, . 
and  converts  vegHaMehliies  to  green.  The 
tpucific  gravity  k  from  .'i.'l  lo  J.d.  Lisht 
has  no  perceptible  action  upon  Ihis  rarlh. 
WliKn  it  ia  exposed  to  heat,  it  may  be  kept 
a  lonx  time,  even  in  a  red  heat,  witliout  un- 
dergoing any  ehange,  or  even  Hie  appear- 
ance of  fu«on.  By  Hie  action  ol  tbe 
blow-pipe  it  ia  not  nietled,  but  a  aiirronnd- 
cd  will)  a  vety  brilliant  ubitc  Same.  When 
a  little  vnter  is  thrown  on  strontiteri,  it  ex- 
faihils  tlie  same  appearance  as  buylei.  It 
is  slaked,  gives  out  heat,  and  Iheu  liills  to 
powder.  If  a  greater  quantity  of  water  b« 
tadded,  it  is  dissolved.  According  lo  Rla- 
prolli  it  requires  aO(^  parU  of  water  at  the 
ordinary  temperature  of  the  aimosphere  for 
ita  solution.  Boiling  water  disiolves  it  in 
greater  quantity,  and  wlien  Uie  tolulioa 
cuolt,  it  affords  troniipaient  crystals,  These 
rrystats  are  in  the  form  of  ilwmboidal 
plates,  or  in  tliat  of  Ballencd  silky  needlti 
or  compressed  pnams.  Tliey  effloresce  m 
the  ail,  and  have  an  acrid  hot  tasle.  Tbe 
siilHtion  of  tins  eaith  in  nater  is  arnd  and 
alkaline,  and  converts  vegetable  blues  tu 
green.  It  ia  toon  covered  witli  a  pellicle, 
by  absorbing  carbooie  acid  from  the  al< 
luosphere.  Siroiililei  has  the  properly  of 
rDniniumcsting  a  purple  or  red  carmine 
colooi'  to  flame.  Specimeos  hate  men 
aualyaed  by  various  chenii^is  wlio  have  ob- 
tained diffemit  reaiilli ;  accotdiDg  In  Kla- 
pioth  tlie  consliluEnt  parts  are, 

SiTontiles Ii9.5 

Carbonic  arid SO.O 

Waier .-. 


»j    m 


ST  It 

STRONGILUS,  in  inlutal  biiMrj,  a 
fFiiin  of  the  Vermn  IntratiDa  clans  ■nd 
onler.  Body  raiind.  loni;,  pflliicii],  eU- 
brous ;  th«  ri>ie-|ia]'(  plobulir,  Iruiicuir, 
>rith  B  circolar  aperture  trtn|>ed  at  the  mar- 
g]a  ;  the  hilHl  part  of  the  remale  entire  and 
pointed,  of  the  mate  ililaieJ  iuio  looie,  dii- 
I'LDl,  |>ellucid  niemhraue*.  Tlierr  are  two 
■pccipt,  cii.  a.  pqiiinna.  and  8.  OTmii!> ;  <hc 
Uitcr  ii  iDinul  in  Ilie  inli!4tii>e>  al'slteepi 
itie  former  bru  an  opaque  tiead,  and  a 
)>|jrk  intettiDC,  it  udiabiU  the  •toiiiarb  of 
the  lione  in  great  nuinbera ;  tlie  malf  i*  of 
a  pale  jclliiw,  with  a  line  yoltowuli  mem- 
hnkue  covering  the  inleitinei ;  the  tail  is 
(hrce-leated  with  a  imali  spine  or  two ; 
female  tiitb  nhile  filifomi  veiiclei  surround- 
ing the  inteolina. 

STROP,  ill  naval  n^n,  a  piece  ofrApe. 
qilii<ed  f^nfiully  into  a  circular  wreath,  ami 
oied  to  sutroDiid  the  bodj  of  a  block,  id 
that  the  Intirr  ma]'  be  hiiiitt  to  nay  particu- 
lar liluatinn  about  the  maiu,  yards,  or 
''Slin^-  Strops  are  atao  liaeil  to  ratten 
upon  any  large  rope  for  tlie  purpose  of 
bookinf!  a  tackle  to  the  tyr  of  the  siiop,  in 
order  to  extend,  or  pull  wiili  redoubled 
efTorlupoD  tbetanie  rope. 

STROPHE,  in  sncifnl  poclty,  a  cerwin 
numbej' of  verse*,  including  a  perfect  >euie, 
atwl  makiniE  tbc  lirsl  part  of  an  ode.  What 
the  couplet  is  in  soti!^,  and  tlie  ttaiua  in 
tpic  poetry,  the  strophe  is  iu  odes. 

STRUniPFIA.in  botany,  so  nsmed  in 
meuioty  of  Chnsloplif  r  Car.  StrumpIT,  pro- 
fcuor  of  Chemistry  and  botany  si  Halle  in 
Macdi'bur)^,  a  genus  of  the  Syogenesia 
Monogamia  chusand  order.  Naiutvlordtr 
of  Compotiln  Numeolaeex.  &»eiitial 
rhiracter  :  calyx  five-loolhed,  inpeiior  ; 
corolla  five-pctalled  ;  berry  one-seeded. 
Tbere  a  only  one  apecies,  ri;.  S-  manlima. 
It  is  a  native  of  Curacoa,  on  rocks  by  tlie 

STRDTHIO,  the  etIHek,  in  natnial  bii- 
fory.a  rtenos  of  birds  ol'the  order  Oallinz. 
Generic  cliaractet  :  the  bill  straight,  de- 
pressed, like  tliat  of  a  duck,  and  rounded  at 
the  end  ;  winjs  short,  and  nnlit  for  flif[ht ; 
legs  naked  above  tlie  knee  ;  two  toes 
pUced  forward.  Ginelin  enunera Its  four 
species  ot*  this  genui,  Hvcnil  of  which  have 
diaractvrs  not  a  little  diuimilar  in  sotne 
points,  and  inch  as  have  induced  Briraon 
aud  Latham  to  adopt  a  different  arrange- 
aent.  Having  noticed  this  drcnmstance, 
we  sliall  adhere  to  the  Linnatan  system. 
8.  camclw,  or  the  black  odricb,  is  about 
•ight  fctt  Jong,  and  wbcn  erect,  measures 
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abont  seven  feel,  and  sometimes  eij^ht  \a 
height.  One  was  exhibited  in  Lnndon  in 
17A0,  weigliiug  three  hundred  pounds.  It 
is  foimd  in  various  parts  of  Africa,  and 
about  the  Cape  uf  Good  Hope  ii  particu- 
briy  alnmdant.  In  tlie  parts  of  Asia,  near 
Afrita,  it  is  also  met  wilh.  Tlie  idea  of 
these  birds  burning  their  egff  in  the  tand, 
where  the  son  brings  tbcni  to  niaturily,  is 
contrailicled  by  Rolbeii,  who  slate*,  that 
he  bus  diiven  llie  ostrich  from  its  nest  innn- 
merable  limes  to  procure  it*  rggs  for  fond, 
adding,  that  Ibcse  cnoititute  a  most  excel- 
lent  repast,  and  tlut  one  is  snfficienl  for 
four  moderate  peraoiH.  Tbe  o.4trich  subsists 
entirely  on  vegeiablo.  productions,  but  wiU 
swallow,  occasionally,  the  most  hard  and 
even  sharp  and  pointed  substances.  Iron,  and 
varioni  oilier  ineiali,  and  even  glais.  have 
often  been  found  in  its  atomaeh,  and  have 
Ulqueitionably  olteii  proved  fatal,  ll  is  re- 
lated upon  respectable  anihoritr,  that  an 
ostrich  will  carry  a  man  upon  its  back,  and 
move  with  veiy  cotuiderahle  speed  ;  some 
make  the  sanie  raniark  with  respect  to  Ivio 
men.  When  unincumbered  by  any  burden, 
its  speed  is  truly  extraordinary,  and  will  ex- 
ceed, b  some  instances,  the  ordinary  rapi- 
dity of  a  horse.  Ostriches  are  taken  by 
the  natives  near  the  Cape,  after  a  pursuit 
of  two  or  three  days,  from  mere  exbauilion, 
throogli  which  tliey  suffer  themselves  to  be 
destroyed  merely  by  clobs.  Dogs  are 
sometimes  employed  to  tannt  them  down, 
followed  by  men  on  horseback,  who  con- 
trive, by  means  of  a  long  hooked  staff,  to 
lay  hold  uf  one  of  the  legs  of  the  bird,  and 
thus  bring  it  to  the  ground.  Sometimes 
they  ate  approached  aiul  destroyed  by  the 
sintagem  of  advancing  against  them  ip 
ooqof  tbe  skins  of  their  own  Kperles.  They 
are  applied  to  various  pnrpusea.  Their 
feathers  form  an  admirable  ornament  for 
the  Indies  ;  their  skins  are  of  sufficient 
thickness  to  be  manufactured  for  the  pur- 
poses of  leather;  the  fat  part  of  their  bo- 
dies i*  in  higti,  hut  perhaps  fanciful,  eatima- 
tiffli  in  many  parts  tor  paralytic  aud  rheu- 
matic complaints ;  even  their  eggs  are  used 
as  eoblets,  and,  if  some  aiitliors  may  be  cre- 
dited, young  ostriches  conililute  an  agree- 
able variety  for  the  table.  See  Aves, 
Plate  XIV.  Ag.  l. 

S.  casnarios,  or  the  galeoted  cassowary,  is 
nearly  equal  in  magnitude  to  tlie  ostricb, 
but  lias  a  much  ihorler  neck,  and  thetefort 
is  Greatly  mferiot  in  beighL  On  the  top  ol 
ill  head  is  a  species  of  helmet  tlirre  inchea 
hi;;ti  «i>d  one   thick  at  the  base.    Baeli 
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WiDg,  or  wliat  appears  as  such,  is  desdtate  all>oat  ao  inch  broad,  and  nearly  a  qnarter 
of  feathers,  and  lias  five  bare  sbafb  like  of  an  inch  thick,  covered  with  a  kind  of 
those  of  a  porcupine,  and  the  body  is  co-  woolly  matter;  internally  it  is  tough  and 
vered  with  loose  webbed  feathers  of  a  hard,  like  horn  ;  to  the  taste  ektremely 
rusty  black  colour*  It  is  never  found  be-  bitter,  but  having  no  remarkable  smell ;  it 
yond  the  tropical  limits,  and  is  no  where  consists  chiefly  of  a  {fummy  matter,  the  re- 
abundant  wiUiin  them.  It  is  unable  to  fly,  sinons  part  is  very  inconsiderable.  Nux  vo« 
but  nms  with  great  speed,  and  though  it  mica  is  reckoned  amongst  the  most  power- 
lives  only  on  vegetables  and  fiuits,  which  it  ful  poisons  of  the  narcotic  kind  ;  it  proves 
is  said  to  swallow  unbroken ;  it  is  coura*  £italto  dogs  in  a  Very  short  time.  Loiireiro 
geous,  and  even  sometimes  ferocious,  and  relates  that  a  horse  died  within  a  quarter  of 
ennploya  its  legs  to  annoy  its  adversary  by  an  hour  after  taking  an  infusion  in  wine  of 
kicking.  the  seeds  In  an  half  roasted  state. 

C  Nova  Hoflandia,  or  the  New. Holland        STUARTIA,  in  botany,  a  genus  of  the 

tessowary,  is  very  similar  to  the  above,  but  Monadelphia  Polyandria  class  and  order, 

considerably  longer.  Natural  order  of  Coliunniferap.    Tiliacese, 

C.  rhea,  or  the  American  ostrich,  is  Jusiien.  Essential  character :  calyx  sim- 
stated  to  have  been  seen  by  various  tra-  pie  ;  style  simple,  with  a  five-cleft  stigma  ; 
vellen,  but  no  specimen  appears  to  have  pomejuiceless,five-lobed,  one-seeded,  open- 
been  received  in  this  conntiy.  It  is  said  to  ing  five  ways.  There  are  two  species,  viz, 
be  most  numerous  m  the  valleys  of  the  S.  malacodendron,  and  S.  pentagyna,  both 
Andes*  It  subsists  partly  on  fhiits,  but  natives  of  Virginia, 
refuses  scarcely  any  thing  that  is  thrown  to  STUDDING  tails,  are  those  which  are 
it,  however  inconvenient  and  pemitious  to  extended  in  moderate  and  steady  breezes 
it.  Its  favourite  food  consists  of  flies,  in  beyond  the  skirts  of  the  principal  sails, 
taking  wliich  it  is  peculiarly  active  and  where  they  appear  as  wings  to  the  yard« 
skilfiil.    Each  of  Its  eg^i  is  supposed  to  arms.       , 

contain  two  pounds  of  fluid,  and  it  lays  be-  STURNUS,  the  iiaref  or  gtarling,  in  na- 
twcen  fifty  and  sixty  of  these.  It  calls  its  tnral  history,  a  g^nus  of  birds  of  the  or- 
yonng  ones  by  a  soond  extremely  re-  der  Passeres.  Generic  character :  the  bill 
sembling  the  whistle  of  a  human  bei^g,  and  strait  and  depressed;  nostrils  surroonded 
defends  itself  by  kickuig.  Its  feathers  are  and  protected  by  a  prominent  rim ;  tongue 
in  high  estimation  among  the  Indians  for  the  hard  and  cloven ;  middle  toe  joined  to  the 
embellishment  of  thefar  persons,  and  are  outermost,  as  far  as  the  first  joint.  There 
used  in  forming  onmmental  coverings  fot  are  seventeen  species,  of  which  we  sliall  no- 
shade.                           ^  tice  the  following. 

8TRUTHIOLA,  in  botany,  a  genus  of  8.  vulgaris,  the  common  starling,  weighs 
the  Tetrandria  Monogynia  cbiss  and  order,  about  three  ounces,  and  is  well  known  near- 
Natural  order  of  Veprecncuke.  Tliymehese,  ly  throughout  the  old  world.  It  builds  in 
Jnssieu.  Essentiaf  character :  coroUa  none  ;  rocks,  houses,  and  the  hollows  of  the  trunks 
calyx  tubular,  with  eight  gknds  at  the  of  trees;  but  rarely  on  the  branches,  unless 
mouth ;  berry  juiceless,  oneHMeded.  Tbej«  when  availing  itself  of  the  deserted  nest  of 
are  five  species,  all  natives  of  the  sonthem  some  other  bird.  In  winter,  starlings  are 
promontory  of  Africa.  seen  in  inunense  multitudes,  hi  company 

STRYCHNOS,  in  botany,  a  genus  of  the  witli  several  other  British  birds,  especially 
Pentandria  Monogynia  class  and  order,  fieldftfes  and  red-wings,  and  their  flight  is 
Natural  order  of  Luridse.  Apocinese,  Jus-  particularly  marked  by  whiriing,  and  nearly 
sien.  Essential  character :  corolU  ^vt'  circular,  movements,  which,  while  they  ex- 
parted  ;  berry  one-celled,  with  a  woody  tremely  delay  their  actual  progress,  do  not 
rind.  There  are  three  species,  we  shall  absolutely  prevent  it.  They  assemble  in  the 
notice  the  S.  nux  vomica,  poison  nut.  It  is  mornings  to  make  their  excursions  for  food, 
a  native  of  the  East  Indies,  and  Is  common  which  consists  of  worms  and  insects,  re- 
in almost  every  part  of  the  coast  of  Coro-  turning  to  their  stations  in  the  evening,  and, 
roandel,  flowering  during  the  cold  season,  at  both  seasons,  exhibiting  extraordinary 
The  wood  is  hard  and  durable,  and  is  used  tumult  and  clamour.  In  confinement,  they 
for  many  purposes  by  the  natives.  The  eat  with  avidity  pieces  of  raw  meat,  and, 
root  is  used  to  cure  intermitting  fevers,  and  in  a  state  of  nature,  they  are  supposed  to 
the  bites  of  venomous  snakes.  The  seed  of  prefer  animal  food  to  vegetable,  recurring 
tlie  fruit'  is  the  officinal  nux  vomica ;  it  is  to  the  last  only  when  the  former  is  not  to 


STY 

be  fiiiiiid.  Tbey  are  extremely  docile  and 
Biimedc,  and  may  be  tanght,  not  merely  a 
great  variety  of  somidsi  bnt  even  words  and 
phrases. 

STYLE,  a  word  of  vaifoos  significations, 
originally  dedaced  from  a  kind  of  bodkin, 
wherewith  the  ancients  wrote  on  plates  of 
lead,  or  on  wax,  &c.  and  which  is  still  used 
to  vrrite  on  ivory  leaves,  and  paper  pre- 
pared for  that  purpose,  &c. 

Style,  in  dialiii]^,  denotes  the  gnomon 
or  cock  of  a  dial,  raised  on  the  phme  there* 
of,  to  project  a  ihadow. 

Style,  in  botany,  is  a  part  of  the  pistil 
of  plants,  and  is  of  various  fignres,  bnt  al- 
ways pbced  on  the  gennen :  it  gives  origin 
to  the  stignuL 

Style,  in  matteta  of  bmguage,  a  particu- 
lar manner  of  expressing  one's  thoughts 
agreeably  to  the  rules  of  syntax  ;  or,  tlie 
manner  wherein  the  words,  constructed  ac- 
cording  to  the  laws  of  syntax,  are  arranged 
asBong  themselves,  suitably  to  the  genus  of 
the  language. 

STYLEPHORUS,  m  natmal  history,  a 
genus  of  fishes  of  the  order  Apodes.  Ge- 
neric character :  eyes  pednnenlated,  stand- 
ing on  a  short,  thick  cylinder;  snout 
lengthened,  duwcted  upwards,  retractile  to- 
wards the  bead,  by  means  of  a  membrane ; 
mouth  vfithont  teeth;  three  pair  of  branchisK 
beneath  the  throat ;  pectoial  fins  small ; 
dorsal  extending  completely  akmg  the 
back ;  caudal  short,  vrith  spray  rays ;  body 
very  hmg  and  conpramed.  There  k  only 
one  species  of  this  wonderful  geons,  which 
was  first  deictibed  towards  the  dose  of  the 
last  centnry. 

S.  chordatns  is  a  native  of  tfie  West  In- 
dia seas,  and  is  nearly  three  feet  in  length, 
mcluding  the  proeem  at  the  end  of  the  tail, 
which  is  about  twenty  mchcs.  For  a  mi- 
nute description'  of  this  singular  animal, 
which  was  taken  swimming  near  the  snr- 
ftee  of  the  water,  between  Cuba  and  Mar- 
tinifoe,  the  ^  linnsean  Transactions  ;**  or 
**  NatnraKstfto  Miscenany,"  may  be  consulted 
with  satisfrctioBt 

STYLUS,  in  botany,  the  slender  part  of 
the  pistiUnm,  resembling  a  piUar,  which 
stands  upon  the  seed-bod,  and  elevates  the 
stigma.  The  number  of  styles,  generally 
qMBking,  is  equal  to  that  of  the  seed-buds, 
ttch  seed-bud  being  furnished  with  its  own 
partienlar  style.  The  style  either  falls  with 
the  other  parts  of  the  flower,  or  acco\npa-~ 
the  fruit  to  maturity. 

STYPTICy    io   Bhannacyi   medicines 


SUB 

which,  by  their  astringent  qualities,  step 
haemorrhages. 

STYKAX,  m  botanyi  itortue,  a  genus  of 
the  Decandria  Monogynia  class  and  order. 
Natural  order  of  Bicomes.  Goaiacanse^ 
Jossieu.  'Essential  diaracter:  calyx  infe- 
rior I  corolla  fondel-form ;  drupe  two-seed> 
ed.  There  are  four'  species,  the  most  re- 
markable of  which  is  the  S.  bensoin,  ben- 
soin  storax,  or  benjamin  tree,  as  it  is  cor^ 
ruptly  called,  is  of  quick  growth,  rismg  to  a 
considerable  height ;  it  is  deemed,  in  Suma- 
tra, which  is  its  native  country,  to  be  of 
sufficient  age  in  six  years,  or  when  the 
trunk  is  about  seven  or  eight  inches  in  dia- 
meter, to  afford  the  benzoin ;  tho  bark  is 
then  cut  through  longitudinally,  at  tha  be- 
ginning of  the  principal  lower  branches, 
from  which  the  drug  exudes  in  a  liquid 
state,  and  by  exposure  to  the  sun  and  air, 
soon  concretes,  when  it  is  scraped  off  from 
the  bark  with  a  knife  or  chissel.  The  quai^ 
tity  which  one  tree  affords,  never  exceeds 
three  pounds ;  nor  are  the  trees  found  to 
sustain  the  effects  of  these  annual  incisions 
longer  than  ten  or  twelve  years.  The  ben- 
zoin which  issues  first  from  the  wounded 
bark  is  the  purest,  being  soft,  extremely 
fragrant,  and  very  white  ;  that  which  is  Itas 
esteemed  v  of  a  brownish  colour,  hard,  and 
mixed  with  various  impurities.  In  Arabia, 
Persia,  and  oUier  parts  of  the  East,  the 
coarser  sort  is  consumed  in  fumigating  and 
perfuming  tlic  temples,  and  in  destroying 
insects. 

SUBALTERN,  a  sul>ordinate  officer,  or 
one  who  dbcbargcs  his  post  under  the  com- 
mand, and  subject  to  tlie  ilirection  of,  ano- 
titer :  sncb  arc  lieutenants,  snb-lieutenants, 
comets,  and  ensigns,  who  serve  under  the 
captain ;  but  custom  has  now  appropriated 
tlie  term  to  tliose  of  much  lower  rank,  as 
seijeants  and  the  like.  Wc  also  say,  subal- 
tern courts,  jurisdictions,  &c.  such  are  those 
of  inferior  lords,  with  regard  to  the  lord  pa- 
ramount ;  hundred  courts,  with  regard  to 
county-courts,  Sec. 

SUBCONTRARY  jHmtion,  in  geometr>', 
is  when  two  similar  triangles  are  so  placed 
as  to  have  one  common  angle  at  the  vertex, 
and  yet  tlieir  bases  not  parallel. 

SUBDUPLE  ratio^  is  when  any  number 
or  quantity  is  contained  in  another  twice  : 
thus  3  is  Miid  to  be  snbduple  of  6,  as  6-is 
duple  of  3. 

SUBDUPLICATE  rario,  of  any  two 
quantities  is  the  ratio  of  their  square  roots. 
This  the  opposite  to  the  duplicate,  which  b 
the  ratio  of  the  squares :  thusif  thequauti* 


SUB 

"TJm  b*  ■  •»rf  6i  1«  duplicate  ratio  u^ :  h' 


SUB 


:»  II] ;  tJif  le  two  aro  wholly  owmR  t» 

,  ,     ,.    .       ...     /  — jL  niiuicBiid  miut  be  bom  witli  m;  wlierea* 

but  th*  «ibdoph«t€  ™i.<.  iW  a  :  *-  0.  ^^^  ^j  ^                       ^_^  ^^,  ^  ,^^  „,„j  i, 

SUBER,  or  Soberic  arid,  in  '^l"^""''^'  h.b  mrning  of  fiptm  in  »  «rt«in  manner, 
The  veKctable  subjttnce  ilenotfd  by  tne  |„,|,  ,[,„„  of  Ihoiighw  anil  ofspowti:  the 
name  of  solier  is  the  epidermu,  or  ouur  co-  j.^^^^  nobleneM  of  enprewion ;  which  con- 
ring  of  trees.    This  subitance  n  analo-  ^^^  ^j.  ,^^            „,g  ^,,^^  ^f  ^,(^._  „d 


goii»  It 


L""^-''''j±'i,r,t "» .i«-..  »!.»«■■ 


nit  of  Ihe  (inercu*  suber,  from  wliicb  Ihe      ____^  .„t,.™. 

n*nie  of  thi»  pfculiar  *egetiihle  .ub.lance     rion"iD'd"«r''rangcmMt  of  the  words  i 
Ihcir  mannitirence  and  dignilj. 


„  ..n*ed.  ItuB  lifiht,  soft,  elaitie 
■Uttce,  »  inwhible  in  waler,  bnt  renddy  ab- 
■orbi  this  liquid.  Common  cork  i»  tlic 
nra«  BOb-lante,  havinR  prealer  dpn.iity,  and 
«ccum«Uie-l  in  Breater  qnantily.  Tliis  mai- 
ler is  *ery  combnstible,  and  burns  wuh  a 


:  fifth, 

which  includes,"  all  the  resT,  it  ibf  compoii- 

•     -  all 


tiUBMULTlPLE,  in  geometry,  ic.  A 
sahmnltipk  number,  or  qiiantily,  ii  that 
which  is  contained  a  certain  number  of 
times  in  anoftrr,  and  wliich  therefore,  re- 
peated a  certain  number  of  tinies,  be<-om« 


white,  ri*id  flame,  leaving  behind  a  ver,     ^^^^       equal  thereto:  thus  3 
btock,    light,    Toluminons,   coaly    matter.  ^^  ^j_  .^   ^^j^^  ^^^ 


is  distilled, 
monia.  When  cork  is  treated 
add.  catboiiic  acid  gas  am 


rafio,  is  that  between  Ihe 

,.  iwpui,  are         „([,     conliiiiiod  and  the  <|<iinti<y  ron- 

■volved.    The  cork   «  decompowd,  and     ,'.;„.„„■:  „  .      .-       _    .       .       . 


roaTeried,  partly  into  a  yellow, 
liioas  matter,  whidi  swims  nn  the  unriace, 
and  partly  into  sube rie  acid  ;  the  naiuie 
■nd  properties  of  which  bavo  been  already 
described.  See  Cork,  where  will  be  loniid 
an  account  of  the  Svheric  od'I,  Sustn- 

ATES,  ilC. 

SUBLIMATION,  in  rlirmulry,  »  pro- 
cess by  wliich  certam  Tolatile 


tainin^:  thna  the  rationf  3  to  :i  ia  siibmiil' 
tiple.  In  both  cases  iiibmnlliple  is  the  re- 
verse of  mnltiple,  *!,*- yf.  being  a  mnltiple 
of  3,  and  the  ratio  of  ti  to  3  a  multiple 

SUBNORMAL,  in  genmelry.  a  Hue 
which  determines  the  point  in  the  axis  of  a 
curve,  where  •  nornial,  or  perpendiciihiT, 
raised  from  the  point  of  contact  of  a  tan- 
ilie  curve,  cult  the  axis.    Or  the 


10  a  soUd  form.    Tl^us  sulphui 


indensed  l.y     .ni„K,n„3i  » 


point  whe 


lin< 
intheai 


posed  10  heal  in  close  vessels,  is  volatilised     i„j  perpend irtilarly  on  tlie  tangent  in  the 

orsohlimedin  the  form  of  very  white  pow-         ■       -■       

d«,  known  by  Ibe  nsmeof  "  Mowers  of  sul- 


phnr."    Tlie  fonnation  of  soot  in  our  chim- 
's  anoilier  iiutance  of  snhiimalion. 
,  sabKnuiIrd,  gives  Howera  of  ben- 
.,  a  very  beautiful  substance,  wliich  is 
*  more    properly  called  benioic  add. 


Snblimalion  may  be  performed,  i 


[mint  of  the  contact; 

SUBPOiNA,  is  a  writ  whereby  all  per- 
sons luider  the  degree  of  peers  art  called 
into  Chancery,  in  surh  case  only  where  the 
common  law  luls,  and  has  made  no  provi- 
sion :  so  as  the  parly  who  in  equity  bath 
ig,  can  have  no  otiier  remedy  by  the 


rases,  with  common  flasks;  thus  if 
i|i<antity  of  sal  ammoniar  is  pnt  into  ■  flask, 
anil  heat  applied  to  it,  the  entire  salt  rises 
in  the  farm  of  while  smoke,  and  condeu'cs 
in  tlie  upper  part  of  the  flask,  in  tlie  form 
of  minute  crjstalline  particles,  which  is  a 


•"""J      niles  and  c 


>f  common  bw.     It  is. 


therefore,  the  commencement  of  a 
equity.  Rut  the  peers  of  the  realm  in  sncii 
cases  are  railed  by  the  Lord  Chancellor's  or 
Lord  Keeper's  letters,  giving  notice  of  the 
suit  intended  asaiut  them,  and  rci|iiiriiig 
thtm  to  appear.  There  is  also  ■  mifwml 
ad  taUfietmdum,  or  a  suhpnna  to  give  evi- 
SUBLIME,  in  discourae,  is  defined  by  denre  for  the  summoniug  of  wilnesses,  as 
Boik-au,  to  be  sometliing  catraordinnry  and  well  in  Chancery  as  oiher  courts.  There 
piirprising,  vriiich  strikes  Ibr  soul,  and  makes  ij  also  a  siibpiEna  in  the  Eichequet,  ai  well 
a  sentiment  or  coniposition  ravish  and  tmn-  in  the  court  of  equity  there,  as  in  the  of- 
.pod,  fice  of  pleas ;  which  latter  is  a  writ  that 

Unsinus  makes  five  souri-es  of  the  sub-  does  not  require  personal  s.-r*ice,  and  ta 
limf:  tfve  fint  a  certain  elevation  of  llie  the  rommencement  of  a  kuit  at  common 
mtml,  whidi  makes  ns  tbiuk  happily:  the    law  there. 

aecood  is  the  palbelic,  orthat  naluMl  vehe-         SUUSTANTIVE,  in  grammar,  a 
oiencc  and  enthusiasm  which  strike*  and     or  name,  conuderad  si 


n  ilMkf, 


sue  sue 

widMNit  toy  regard  to  iU  qualiticty  or  other  till  towards  the  end  of  the  teveoteetb  cen* 
Acctdcnta,  in  contradistinctioii  to  the  ooon  tiiry,  that  its  acid  properties  were  disco- 
termed  adjective,  or  that  which  expresses  a  vered.    See  Amber. 
certain  quality  or  accident  of  the  nonn  sub*  The  name  of  the  acid  is  derived  from  sac- 
•tantiTe.    See  Grammar.  .  cinum,  the  Latin  nafne  for  amber.    It  may 

SUBTRACTION.     See  Arithmetic  be  obtained  by  tlie  following  process.^  In> 

and  Algebra.  troducea  quantity  of  amber,  in  powder,  into 

SUBTANGENT  of  a  curve,  in  tlie  higher  a  retort,  and  let  it  be  covered  with  dry  sand, 
geometi^,  is  the  line  which  determines  the  Adapt  a  receiver,  and  distil  with  a  mode- 
intersection  of  the  tangent  with  the  axis ;  rate  heat  in  a  sand  bath.  There  passes 
or  that  determines  the  point  wherein  the  over  first  a  liquid  which  is  of  a  reddish  co- 
tangent cuts  the  axis  prolonged.  In  any  lour,  and  afterwards  a  volatile  acid  salt, 
equation,  if  the  value  of  tlie  subtangent  whicli  crystallizes  in  small,  white,  or  yel- 
comcs  out  positive,  it  is  a  sign  tliat  the  lowish  needles,  in  the  neck  of  the  retort^  and 
points  of  intersection  of  the  tangent  and  if  the  distillation  be  continued,  a  white  light 
axis  fall  on  that  side  of  tiie  ordinate  where  oil  succeeds,  which  becomes  brown,  thick, 
the  vertex  of  the  curve  lies,  as  in  the  para-  and  viscid.  Tlie  acid  which  is  obtamed  in 
bola  and  paraboloid*:  but  if  it  comes  out  this  way  is  contaminated  with  the  oil ;  and 
negative,  the  point  of  intersection  will  fall  therefore,  to  separate  this  oil,  it  may  b« 
on  the  contrary  side  of  the  ordinate,  in  re-  dissolved  in  hot  water,  and  passed  through 
spect  of  the  vertex,  or  beginning  of  the  a  filter,  on  whidi  has  been  placed  a  little 
alMrivsa;  as  in  the  hyperbola  and  hyperbo-  cotton  mobtened  with  oil  of  amber,  which 
lil'orm  ii;!nres.  And  universally,  in  all  para-  retains  the  6il,  and  prevents  it  from  passing 
bol.tbrni  and  hyperboUform,  figures,  the  through  along  with  the  acid.  The  acid  may 
kubt^ngent  is  equal  to  the  exponent  of  the  then  be  evaporated  and  crystallized.  The 
power  of  the  ordinate,  mnltiplied  into  the  crystals  are  four-sided,  rhomboidal,  plates, 
absctosa.    Svn.  Tangent.  which,  if  pure,  are  white.    Their  taste  is 

SUBTENSE,    iu  geometry,    tlie  same  sour,  and  they  redden  an  infusion  of  litmus, 

witli  tlio  cliord  of  an  arch.    Hence,  tiie  Tliey  are  soluble  in  twenty-four  parts  of 

subtense  of  an  angle  is  a  risht  line  supposed  cold  water,  but  m  much  less  of  hot.    They 

to  be  drawn  between  the  two  extremities  of  are  soluble  also  in  alcohol.    This  acid  is  vo- 

the  anil  thnt  measures  that  angle.  latilc  and  inflammable  :  its  base  is  a  coi»- 

SUBTRIPLE  Ratio  is  when  one  num-  pound  of  carbon  and  hydrogen.  It  com- 
ber, or  quantity,  is  contained  in  another  bines  with  the  alkalies,  earths,  and  metal- 
tliree  times :  thus,  ^  is  said  to  be  subtriple  lie  oxides,  forming  tlierewith  salts  called 
of  6.  as  6  is  triple  of «.  succinates.     Most  of  these  crystallize, 'aa 

SUBULAKIA,  in  botany,  a  genua  of  the  succinate  of  potash,  soda,  lime,  &c.  bat 

the  Tctradynamia  Siliculosa  chss  and  or-  the  succinate  of  magnesia  will  not  crystal- 

der.     Natural  order  of  Siliqoosae  or  Cruci-  liie,  but  by  evap^tion  fomu   a   viscid 

formic.  Crucifers,  Jnssieu.    Essential  cha-  mass.    The  metallic  succinates  are  likewisa 

racter :  silicle  entire,  ovate  ;  valves  ovate,  soluble  and  crystallizable. 

concave,  contrary  to  the  partition;  style  SUCCULENTiE,  in  botany,  the  name 

shorter  than  the  silicle.    There  is  only  one  of  tlie  thirteenth  order  in  Linnxiis's  Frag- 

spcciej,  riz.  S.  aqnatica,  awl-wort,  a  native  ments  of  a  Natural  Method,  consisting  of 

of  the  northern  parU  of  Europe.  fiat,  fleshy,  succulent  pkints,  of  which  tlio 

SUCCESSOR,  in  law,  is  he  who  follows  greater  part  is  ever-green :  among  these 

or  comes  in  anoiheiN  place.    An  aggregate  are  the  cactns,  Indian  fig;  sedom,  lesser 

corporation,  or  body  composed  of  many  house-leek  ;  and  the  saxifiage. 

persons  may  have  a  fee-siviple  esUte  in  SUC  riON,  tlie  act  of  sucking  or  draw- 

succesiiion,  without  the  word  saccesM>rs ;  wc  "P  •  «"><*»  «»  •>»■»  ^^e^  "»lk,  or  the 

and  take  goods  an  I  chattels  in  action  or  l»»^«,  ^7  "«"»  o^"  <»»e  montli  and  Itmgi. 

posseasion,  and  th'^y  sliall  go  to  the  succcs-  l^ere  are  many  effecU  vulgarly  attribnted 

ryy  to  suction,  whidi,  in  reality,  have  very  dif- 

SUCCINATES.    See  Succinic  acid.  f'erent  causes.     As  when  ,any  one  sueka 

SUCCINIC  Add,  in  chemistry,  obtained  ^a^er,  or  any  other  liquor,  op  thrangh  « 

from  the  decomposition  of  amber,  was  for-  P»P«.  "^ »  commonly  thongfat,  that  by  that 

meriy  called  volatile  salt  of  amber,  and  ac^wn  ^  P««^n  ^•'•^  the  ahr  np  into  hit 

uded  aa  an  alkaUne  nit.    It  wm  not  nootb,  and  that  tht  watar,  which  ia  con* 
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tiguotifl  to  it,  foHows  it  by  a  kind  of  attrac- 
tioo,  as  if  the  air  and  water  liuog  together; 
and  others  fancy,  that  the  air  moves  into 
the  mouth  of  tlie  sucker,  and  the  water 
mo;?es  up  after  the  air,  to  prevent  a  vacuum, 
which,  they  say,  nature  abhors:  whereas 
the  true  cause  of  this  phenomenon  is  only, 
that  the  ab  or  atmosphere  presses,  with 
its  whole  weight,  uniformly  on  the  surface 
of  the  liquor  in  the  vessel ;  and,  conse- 
qnantly,  prevents  any  one  part  of  the  water 
to  rise  higher  than  the  other  there :/  and  if  a 
pipe  be  put  in,  of  any  tolerable  large  bore, 
and  be  open  at  both  ends,  the  water  will 
rise  within  the  pipe  to  the  same  height  as 
without,  and,  indeed,  a  little  higher,  be- 
cause die  pressure  of  the  air  within  the 
pipe  is  a  little  taken  off  by  bearing  against 
the  sides  of  the  pipe.    Now  when  any  one 
applies  Ills  mouth  to  the  upper  end  of  the 
pipe,  and  sucks,  his  lips  so  strongly  inclose 
the  pipe,   that  no  air  can  get  between 
them  and  it ;  and,  by  the  voluntary  motion 
of  the  muscles,  the  cavity  of  his  thorax, 
or  breast,  is  opened  and  enlarged;   by 
which  means  the  air,  included  there,  hath 
DOW  a  much  larger  space  to  dilate  itself  in, 
and,  consequently,  cannot  press  so  strongly 
agunst  the  upper  end  of  the  pipe,  as  it  did 
Wore  the  cavity  of  the  thorax  was  so  en« 
larged,  and  when  the  weight  of  the  whole 
atmosphere   kept  its  spring  bent.     And 
that  weight  or  pre^nore  beuig  now  taken  off 
by  the  lips  of  the  man  that  sucks,  the  equi- 
librium is  destroyed,  the  air  gravitates  on 
the  suriieM^  of  the  water,  but  cannot  do  so 
on  the  upper  orifice  of  the  pipe,  because 
the  juncture  of  the  lips  takes  it  off;  aud 
the  spring  of  the  air  included  in  the  thorax, 
being  weakened  by  the  dihitatuMi  of  its  ca- 
vity, it  cannot  press  so  hard  against  the  up- 
per orifice  of  the  pipe,  as  the  water  will  do. 
against  the  lower,  and,  consequently,  tiie 
watar  must  be  forced  up  into  the  pipe.    It 
is  much  the  same  thing  in  the  suction  of  a 
common  pump:  the  sucker  being  tight, 
takes  off  eoturely  the  pressure  of  the  atmos- 
phere on  the  surface  of  the  water  within 
the  barrel  of  the  pump ;  and,  consequently, 
the  atmosphere,  by  its  weight,  must  force 
the  water  up  to  make  the  equilibrium. 

fMJPFERANCE,  in  law.  Tenant  at  suf. 
ferance  is  he  who  holdeth  over  his  term  at 
first  lawfully  granted.  A  person  is  tenant 
at  snfferance  who  continues  after  his  estate 
is  ended,  and  wrongfully  holds  against  an- 
other. Tenants  holding  over,  after  deter- 
mination of  their  term,  and  after  demand 
made  in  writing  to  deliver  possession,  are 
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rendered  liable  to  pay  double  the  yearly 
value.  And  tenants  giving  notice  of  their 
intention  to  quit,  and  not  accordinj^ly  de- 
livering up  the  possession  at  the  time  in  such 
notice  contained,  are  rendered  liable  to 
pay  dotible  rent.  And  it  has  been  held, 
tliat  under  this  latter  act  the  notice  need 
not  be  in  writing,  and  that  the  landlord 
may  levy  his  double  rent  by  dtstreA. 

SUFFRAGAN,  a  titular  bishop,  ap- 
pointed to  aid  and  assint  the  bishop  of  the 
diocese. 

SUOAR  exists  in  ever^part  of  plants. 
It  is  fonnd  in  the  roots,  as  those  of  the  car- 
rot and  beet  root ;  in  the  stems,  as  in  the 
birch,  the  maple,  some  palms,  and  espe- 
cially the  sugar  cane ;  in  the  leaves,  as  those 
of  the  ash ;  in  the  flowers,  the  fruits,  and 
seeds.  But  the  sugar,  which  now  forms  a  ' 
very  extensive  article  of  commerce,  and 
may  be  considered  as  a  necessary  of  life, 
is  entirely  obtained  firom  the  juice  of  the 
sugar  cane,  which  is  chiefly  cultivated  in 
the  East  and  West  Indies,  by  planting  cut- 
tings of  it  in  the  ground  in  furrows,  dug  pa- 
raUel  for  that  purpose ;  the  cuttings  are 
laid  level  and  even,  and  are  covered  up  with 
earth ;  they  soon  shoot  out  new  plants  from 
their  knots  or  joints  ;  the  ground  is  to  be 
kept  clear,  at  times,  from  weeds,  and  the 
canes  grow  quick.  When  the  plants  have 
arrived  at  their  full  growth,  wUch,  in  the 
West  Indies,  is  in  the  course  of  twelve  or 
fburteen  months,  they  are  cut  down  and 
bruised  by  means  of  machinery. 

The  sugar-mill  is  composed  of  three  rollers 
of  an  equal  size,  and  all  arnned  with  iron 
plates,  where  the  canes  are  to  pass  between 
them ;  only  the  middle  roller  is  much  higher 
dian  the  rest,  to  give  the  larger  sweep  to 
the  two  poles  to  which  the  horses  are  yoked. 
This  great  roller  in  the  middle  is  furnished 
with  a  cog  full  of  teeth,  which  catch  the 
notches  in  the  two  side  rollers,  and  force 
them  about  to  bruise  the  canes,  which  pass 
quite  round  the  great  roller,  and  come  out 
dry  and  squeezed  from  all  their  juice,  which 
runs  into  a  vessel  or  back  under  the  mill, 
atid  is  thence  conveyed  through  a  narrow 
spout  into  the  first  boiler. 

Sugar  mills  are,  however,  differently  con- 
structed, but  in  Plate  Sugar  Mill  are  the 
plan  and  elevation  of  one  made  by  Mr.  Tho- 
mas Rowntree,  Blackfriar^s  Road,  South- 
wark,  and  sent  by  him  to  the  West  Indies. 
A  B  and  D  E  (fig.  1  and  2)  are  fonr 
ground  sills,  crossing  and  halved  into  each 
other;  on  the  points  of  intersection  four  up- 
rights are  framed  FFFF,  these  are  con- 
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fleeted  at  top  by  citMis  pieces  aa  brb;  f  (in  A  wooden  trongliis  laid  opon  the  beams,  ee 

fis^.  2.)  is  another  similar  fhiming  between  at  ir,  to  receive  the  jnice  expressed  from  the 

tlie  uprights.  canes  by  the  rollers ;  the  holes  in  the  bottom 

Three  blocks  of  wood  are  fixed  crosswise  of  this  trongh,  tlirough  which  the  pivols  of 

between  the  beams  e  r,  and  similar  ones  the  rollers  pas<«,  have  their  ori6ces  above 

mcrots  between  the  upper  ones  a  a,  to  8up>  the  surface  of  the  liquor  in  the  trough,  so 

port  the  bearini^s  for  the  tliree  rollers/^  h ;  that  it  cannot  get  down  to  the  friction 

these  royers  arc  made  of  cast  iron,  and  rollers.     A  small  trough  leads  from  the 

turned  in  the  lathe ;  they  have  cog  wheels  trough  at  tv,  and  conveys  away  the  liquor, 

at  their  upper  ends,  that  they  may  all  turn  (going  under  the  mnle  walk),  to  the  boilmg 

together ;  the  axis  of  the  middle  roller,  g^  is  house. 

much  longer  th*  the  two  others,  and  at  the  The  operation  of  the  machine  is  exceed- 
opper  end  is  square  ;  a  strong  wooden  cross  ingly  simple  :  a  person  presents  the  ends  of 
plate,  with  iron,  i  k,  'u  fitted  on  it ;  some  the  canes  to  the  rollers,/^,  by  their  motion 
distance  above  this,  it  has  a  square  piece  of  the  canes  are  drawn  in  between  them ;  an- 
iron,  ti,  fixed  on  iU  spindle;  the  long  levers,  other  person  l>ehind  bends  the  ends  of  the 
m  m,  by  which  it  is  turned,  are  bolted  at  canes  as  they  come  through,  tliat  they  may 
their  ends  to  the  piece  of  iron  ir,  and  to  the  pass  between  the  other  two,  g  A,  and  thus 
ends  of  the  wooden  cross  i  k ;  the  harness  come  out  again  in  the  front  of  the  machine, 
of  two  mules  is  made  fast  to  the  end  of  each  squeezed  dry  from  the  juice  they  before 
lever  by  hooking  their  traces  into  the  rings  .contained.  Tlie  juice  which  is  collected  is 
at  the  end  of  the  levers*  In  this  manner  conveyed  to  iron  boilers,  where  it  is  boiled, 
the  middle  roller  is  turned  round,  and,  by  with .  the  addition  of  a  small  quantity  of 
the  cogs,  the  other  two  by  the  side  of  it.  quick-lime,  and  tlie  impurities  which  rise  to 
The  pivots  of  the  rollers  are  cylindrical,  the  surface  are  scummed  off.  The  boiling 
and  each  turns  between  six  friction  rollers,  is  continued  till  it  acquires  the  consistence 
which  trilven>e  in  a  firame  made  fast  to  the  of  symp,  after  which  it  is  put  into  shallow 
cross  beams,  between  a  a  and  «  f ;  the  out-  vessels,  where  it  is  allowed  to  cool  and  gra- 
tide  of  two  of  these  beams  slide  in  rebates  nnlate.  In  general  it  is  afterwards  put  into 
cot  in  the  beams  a  a  and  e «,  and  can  be  hogsheads,  in  which  it  is  imported  to  Eu- 
moved  np  towards  tlie  middle  roller  by  rope,  the  bottoms  of  which  are  perforated, 
wedges,  tttt;  the  weisht  of  each  roller  is  that  the  molasses,  with  which  the  sugar  is 
supported  on  three  friction  wlieels  below  mixed  may  be  allowed  to  drain  off.  Some- 
its  lower  pivot.  Tlie  constrntion  of  a  set  times  it  »  put  into  conical  earthen  vessels, 
of  these  friction  wheeb  is  shown  in  figs.  3  open  at  both  ends,  the  base  of  which  is  co- 
and  4.  Fig.  4  is  an  elevation,  and  fig.  $  a  vered  with  moist  clay,  so  that  the  watex 
plan :  a  (tig.  4)  is  the  end  of  the  pivot,  be-  filters  through  the  sugar,  and  carries  with 
low  this  it  is  turned  smaller,  neariy  to  the  it  a  greater  quantity  of  the  inolasses  and 
size  of  the  small  circle  in  fig.  3,  so  as  to  other  impurities.  The  sugar  thus  treated  is 
leave  a  square  slioulder;  fr  is  a  circular  called  clayed  sugar.  It  is  not  different 
brass  plate, -fitted  upon  the  small  part  of  from  the  farmer,  but  in  being  somewhat 
the  pivot,  and  resting  against  the  shoulder ;  purer.  The  addition  of  quick-lime  in  the 
d  is  another  simibir  plate,  supported  by  a  boiling  v  supposed  to  take  up  some  vegeta* 
block  of  wood,  pten  in  fig.  t,  laying  on  the  ble  acids  which  prevent  the  granulation  of 
ground  sills  D  E  (fig.  t) ;  the  small  part  the  sugar.  In  this  state  the  sugar  is  known 
of  the  pivot  comes  down  beyond  the  plate,  6,  in  commerce  by  the  name  of  raw  or  Mns- 
and  enters  a  hole  througli  a  thick  iron  ring  covado  sugar.  It  is  still  further  purified  by 
€f  (fie  3) ;  this  ring  has  the  three  arms  pro-  dissolving  it  in  water,  and  boilinj;,  wheo  the 
jectinc  from  it,  which  serve  as  pivots  tothe  impurities,  which  rise  to  the  surface,  are 
three  friction  rollers  Imn;  it  b  upon  these  again  removed ;  a  quantity  of  lime  is  also 
rollers  the  upper  phite,  A,  and  the  weight  of  added,  and  it  b  clarified  ¥rith  blood.  When 
the  great  roller,  rests ;  as  the  pivot,  «,  and  boiled  down  to  a  proper  connstency,  it  is 
tiM  upper  phite,  h,  turn  round,  the  three  put  into  unglazed  earthen  vesseb  of  a  co* 
rollers  roll  round  upon  the  under  plate  d ;  nical  sliape,  and  inverted,  to  allow  the  wa- 
the  iron  ring,  c,  has  no  share  in  holding  the  ter  from  the  mobt  clay,  with  which  tlie 
weight,  its  use  b  only  to  keep  the  three  base  of  the  cone  b  covered,  to  pass  throngli 
rollers  in  their  phices,  and  in  the  samt  the  sngar,  and  carry  off  its  impurities, 
maaner  the  imali  part  of  the  pivot  keepa  According  to  the  onmber  of  processes  to 
the  ring  in  its  place.  which  it  has  been  snbjected,  it  b  called  sin- 
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gle  or  double  refined  sugar.    Sugar  in  U»i» 
state  is  of  a  white  colour ;  it  is  well  known 
for  its  sweet  taste ;  it  has  little  or  no  smell. 
It  has  some  degree  of  transparency  when  it 
is  crystallized.     It  is  considerably  bard,  but 
it  is  brittle,  and  may  be  easily  reduced  to 
powder.    It  is  phosphorescent  in  the  dark. 
When  the  solution  of  sugar  in  water  is  concen- 
trated, it  crystallizes  in  the  form  of  six-sided 
prisms,  terminated  by  two-sided  sunraiits. 
The  specific  gravity  of  sugar  is  1. 4.    When 
sugar  is  exposed  to  heat,  it  melts,  swells  up, 
becomes  of  a  dark  brown  or  black  colour, 
emits  air-bubbles  wiih  a  pecuUac   smell, 
whicli  has  been  called  caromel.    If  a  red 
heat  be  applied,  it  suddenly  bursts  into 
flames,  with  a  kind  of  explosion.    It  is  very 
soluble  in  water;  at  so  low  a  temperature 
as  48"  water  dissolves  its  own  weight  of 
sugar.    This  power  increases  witli  the  tem- 
perature of  the  water.    When  water  is  sa- 
turated witli  sugar,  it  is  called  syrup,  which 
by  concentration  and  rest  afibrds  crystals. 
Sugar  is  soluble  in  many  of  the  acids.    It  is 
decomposed  by  sulphuric  acid ;  when  beat 
is  applied,  the  acid  itself  is  decomposed, 
and  converted  into  sulphurous  acid  ;  and  a 
great  qaalitity  of  charcoal  is   deposited. 
Nitric  acid  acts  on  sugar  with  considerable 
Tiolence ;  an  effervescence  is  produced,  ni- 
trous gas  is  emitted,  and  the  sugar  is  con- 
verted into  oxalic  and  malic  acids.    Mu- 
riatic acid  gas  is  slowly  absorbed  by  sugar, 
which  becomes  of  a  browp  colour,  and  ac- 
quires a  very  strong  smell.    Sugar  is  in- 
stantly dissolved  when  it  is  thrown  in  tlie 
state  of  powder  into  liquid  oxymuriaticacid ; 
it  is  converted  into  malic  acid,  while  the 
oxymuriatic  add  is  deprived  of  its  oxygen, 
and  reduced  to  the  state  of  muriatic  acid. 
Alcohol  readily  dissolves  sugar.    One  part 
of  sugar  is  soluble  in  four  of  boiling  alcohol. 
Sugar  also  combines  with  tlic  oils,  and  by 
tills  means  they  may  be  mixed  witli  water, 
llie  fixed  alkalies  combine  with  sugar,  and 
deprive  it  of  its  sweet  taste ;  but  by  adding 
sulphuric  acid,  and  precipitating  tlie  sul- 
phate which  is  formed  by  meaus  of  alcohol, 
the  taste  is  restored.    Some  of  the  earths, 
as  hme,  combine  with  sugar,  and  form  simi- 
lar compounds.    The  sulphurets  and  phos- 
phurets  of  the  alkalies,  and  some  of  the 
earths,  decompose  sugar,  and  reduce  it  to 
a  state  Homewiiat  ^inllkr  to  gum.     By  dis- 
tilling;  sugar  in  a  retort ;  the  first  pdi  t  of 
the  product  is  wiitcr,  noatly.in  a  state  of 
puriiy.     Acetic  acid  with  a  little  oil  next 
come;  over,  and  attervAards  coipyreiimatic 
oil.    A  bnUiy  carbonaceous  matter,  vyhich 
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sometimes  contains  a  little  lime,  remains 
behind.  Mr.  Cmickshank  obtained,  by  the 
distillation  of  480  grains  of  pure  sugar,  by 
means  of  a  red  heat, 

Acetic  acid  and  oil XTO 

Charcoal 120 

Carbonated  hydrogen  and  }     g^ 
carbonic  acid  gases > 

480 

Sugar,  therefore,  is  composed  ot  oxygen, 
carbon,  and  hydrogen. 

The  proportions  of  its  constituent  parts, 
accorduig  to  Lavoisier,  are  the  following : 

Oxygen 64 

Carbon '28 

Hydrogen .»    8 

100 

Sugar  is  also  obtained  frpm  the  juice  of 
the  maple  tree  in  North  'America.  See 
Maple. 

It  has  lately  been  proposed  t6  extract 
sugar  from  the  root  of  the  beet ;  and  the 
attempt  has  been  made,  even  in  the  large 
way,  by  Aduurd  of  Berlin.  The  process 
which  he  followed  is  to  boil  the  roots,  cot 
them  into  slices,  and  extract  the  juice  by 
pressure. 

Many  other  plants  also  contain  sugar, 
either  in  the  rpot8,  the  sap,  or  the  seeds. 
It  exists  in  wheat,  barley,  beans,  peas,  and 
other  legtmiiuons  seed»,  especially  when 
they  are  -young,  in  considerable  quantity. 
The  uses  of  sugar  are  so  familiar,  tliat  it  it 
scarcely  necessary  to  enumerate  them.  In 
most  countries,  where  it  can  be  obtained, 
it  may  be  considered  in  some  measure  as  a 
necessary  of  life.  It  contains  a  great  pro- 
portion of  nutritious  matter ;  animals,  when 
partially  supplied  with  if,  become  fiit  and 
yi(2:orou8.  It  is  not  changed  by  the  action 
of  tlie  air,  so  tliat  it  may  be  preserved  for 
any  Icngtli  of  time.  It  is  employed  to  pre> 
serve  other  vegetable  matters  from  putre* 
faction^  and  sometimes  it  is  also  advanta- 
geously applied  to  a  similar  purpose,- in  tlie 
preservation  of  animal  substances.  It  is 
used  likewise  in  the  composition  of  some 
varnb^hcs,  of  ink,  and  of  some  pigments,  to 
communicate  to  them  a  degree  of  gloss  or 
luiitre. 

SUIT,  iulaw,  is  used  iu  difTrentf  senses ; 
first,  in  a  suit  of  law ;  and  is  divided  into 
real  and  petboiial,  and  in  the  same  with 
action  real  and  personal ;  trcondly,  suit  of 
court,  or  suit  ser%ice,  is  an  attendance  tliat 
tcuahts  owe  to  the  court  of  tiieir  lord. 
Thirdly,  suit  covenant  is  where  the  ances* 
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tor  hath  covenanted  with  another  to  sue  to  SULPHITES,  salts  formed  hy  the  com- 

liis  court.    Fourthly,  suit  cnstom,  when  a  bination  of  any  base  with  the  snlphnreoos 

man  and  his  ancestors  have  been  seized,  acid.     These  have  always  a  disagreeable 

tune  out  of  mind,  ofhissnit.    Fifthly,  suit  sulphurous  taste :  they  are  dec6m|iosed.by 

rwU,  or  regal,  wfien  men  come  to  the  she-  the  nitric,  muriatic,  and  some  other  acids  ; 

riff's  town,  or  leet    Sixthly,  suit  sipii6es  they  are  converted  into  sulphates  by  expo- 

the  fallowing  one  in  cha«'e,  as  fresh  suit,  sure  to  the  atmosphere,  drawing  from  it  the 

I^tly,  it  signifies  a  petition  made  to  the  oxyipien.    These  salts  were  first  noticed  ami 

king,  or  any  great  person.  described  by  Stalil :  they  are  mostly  formed 

SUKOTVRO,  in  natural  history,  a  genus  artificially,  by  saturating  the  alkaline  and 

of  Mammalia.    Of  the  order  Bruta.    Gene-  earthy  bases  %Kith  sulphureous  acid. 

lie  character:  horn  on  eacJi  side  near  the  SULPHUR,  an  inflammable  fossil,   of 

eyes.    The  only  species  of  this  genus  is  the  which   there  are  two  species  ;   riz.  coro- 

S.  Indicns,  first  noticed  by  a  Dutch  traveller  mon  natural  sulphur,  and  volcanic  natural 

in  the  seventeenth  century,  and  which  has  jmlphur.    Tlie  colour  of  the  natnral  sulphur 

indeed  never  been  described  by  any  other.  "  yellow  of  different  degrees  of  intensity  : 

It  is  represented  as  equal  in  size  to  a  large  »t  occurs  massive,  disseminated,  and  crys- 

ox,  and  possessing  the  snout  of  a  hog,  with  tallized.    Tfie  crystals  are  middle-siised  and 

ears  rough  and  lon<r,  different  from  the  po-  small,  of  which  the  surface  is  smootli  and 

tition  of  those  of  all  other  quadrupeds,  tail  splendent.     Internally  it  is  intermediate 

boshy,  eyes  npriglit  in  the  head,  and  next  between  sbining  and  glistening.    It  is  soft 

to  these  having  on  each  side  a  horn  or  tusk,  and  fiangible.     When  placed  on  inflamed 

approaching  in  size  to  that  of  an  elephant,  coals,  it  burns  with  a  bluish  flame,  and 

It  is  said  to  be  a  native  of  Java,  and  to  feed  emits  a  pungent  suffocating  vapour,  and  is 

on  herbage.    As  thismcount,  however,  does  totally  volatilized.  It  is  found  in  many  parts 

not  appear  to  have  been  confirmed  by  any  of  the  world.  It  occurs  commonly  in  masses, 

traveller  since  Niewhoffe's  time,  and  some  >n  gypsum,  lime-stone,  and  marl;  and  in  some 

of  his  representations  in  natural  history  are  places  with  honey-stone,  and  bitumiooua 

extremely  slovenly  and  incorrect,  it  does  wood.    It  is  often  found  in  veins  that  tra- 

not  appear  a  very  blameable  scepticism  to  verse  primitive  rocks ;  in  veins  of  copper 

donbt  the  existence  of  such  an  animal.  Sec  pyrites  that  traverse  granite  :  in  Siberia  it 

Mammalia,  Plate  XX.  fig.  4.  is  found  in  the  gold  mines  of  Catlieiineburg, 

SULPHATES,  in  chemistry,  salts  form-  and  in  the  lead-glance  veins  in  the  Altain 

t^hy  the  combination  of  any  base  with  mountahis.  Humboldt  mentions  a  province 

the  sulphuric  acid  ;  of  these  we  shall  notice  of  Quito,  in   which  he  discovered  a  bed 

only  the  sulphate  of  soda,  known  in  the  composed  of  sulphur  and  quartz,- in  a  moun- 

shops  by  the  name  of  Glauber's  salts.   This  tain  of  mica  slate  ;  he  Iikewi>e  found  groat 

salt  was  discovered  by  the  alchymisl  Glau-  quantities  of  sulphur  in  primitive  porphyry, 

ber ;  but  since  his  time  it  has  been  larjjely  The  volcanic  natul^l  sulphur  is  yellow, 

used  in  medicine.  Chemists  have  described  inclinin:;  to  green :   it  occurs  sometimes 

various  modes  of  obtaining  this  salt.    It  ex*  corroded  ;    sometimes   as  a  sublimate    in 

ists  likewise  native  in  mineral  springs,  and  flowers.     It  is  glistening,  and  its  lustre  is 

sometimes  it  eflloresccs  on  the  walls  of  old  resinous,  inclining  to  adamantine.    It  oc- 

bnildings.    Sulphate  of  soda  crystallizes  in  curs  only  in  volcanic  countries,  where  it  is 

six-sided  prisms,  l>cvclled  at  the  extremi-  found  in  greater  or  smaller,  quantity  among 

ties,  and  longitudinally  grooved :  its  taste  the  lava.     Solfatara,  in  the  vicinity  of  V(  - 

is  strongly  saline  and  bitter.    It  is  efflorcs-  snvius,  is  one  of  the  moMt  famous  roposito- 

cent;  and  when  exposed  to  a  very  dry  at-  ries  of  natural  volcanic  sulphur,  and  ib  there 

mosphere,  the  surface  of  the  crystals  soon  collected  in  considerable  quantities  for  the 

becomes  white  and  opaque,  and  at  length  pur|M)ses  of  commerce.     It  is  found  al<o  in 

tliey  fall  mtopowder :  it  is  soluble  in  rather  Iceland,  in  Etna,  and  in  the  Lipari  island. 

lesi  than  three  tiroes  its  weight  of  water  at  It  occurs  likewise  in  the  island  of  Tenerifft*, 

60^,  and  in  less  than  its  own  weight  of  boil-  and  in  the  West  India  islands ;  in  Java,  aud 

'mg  water.    The  sulphate  of  soda,  when  the  East  Indies.     Having  thus  described 

crystallised,  is  composed  of  this  substance  mineralogically,  we  turn  to 

e^jj    .   18.48  it  in  a  chemical  view. 

Salphoric  acid 03.62  Sulphur  is   a  simple    nndecomponnded 

'W^xtr ...'.*.............  SHAKi  combustible  substance,  which  it  universally 

-— —  diflnsed  in  nature;  but  most  commonly 

y^*'^  in  a  stateof  combtnitioa  with  mineral,  ve- 
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getable,  or  animal  matters.    It  is  found  in  with  a  great  quantity  of  wliite  smoke.  When 
some  mineral  waters,  bot  in  greatest  abun-  these  fames  are  mixed  with  water,   it  is 
dance  in  volcanic  countries,  where  it  is  a  found  to  possess  acid  properties.    This  is  a 
valuable  article  of  commerce.    Sulphur,  as  combination  of  sulphur  with  a  greater  i>ro- 
it  is  extracted  from  minerals  and  purified  portion  of  oxygen  than  exists  in  tlie  oxide, 
by  arty  is  a  hard,  brittle  substance,  of  ay  el*  and  is  called  sulphurous  acid.    But  when 
low  colour,  which  can  be  easily  reduced  to  solphor  is  burnt  in  oxygen  gas,  a  very  rapid 
powder.    It  is  always  opaque,  has  a  lamel-  combustion  takes   place,   with  a  reddish 
lated  fracture,  and  becomes  electric  by  fric-  white  6amej  and  it  combines  with  a  greater 
tion.  The  specific  gravity,  after  it  u  melted^  proportion  of  oxygen.     When  the  fumes, 
does  not  exceed  1.99.    It  has  no  smell,  and  which  are  copiously  emitted  during  this 
very  little  perceptible  taste.    When  it  is  combustion,  are  collected,  and  mixed  witli 
rubbed  some  time,  it  is  volatuEed,  and  dif-  water,  it  exhibits  the  properties  of  an  acid, 
fuses  a  peculiar  and  slightly  foetid  odour,  which  is  -Ihe  Wphuric  acid.    Tlius  it  ap- 
by  which  it  is  easily  distinguished.  It  leaves  pears,  that  sulphur  combines  with  oxy|;en  in 
on  the  skui  which  has  been  in  contact  with  four  different  proportions.  In  two  of  these, 
it  a  very, strong  smell,  which  remains  for.  in  which  the  proportions  are  tlie    small- 
some  hours.  It  is  insoluble  in  water.  Light  est,  the  compounds  are  denominated  ox- 
bas  no  sensible  effect  on  sulphur.    But  if  a  ides ;  but  in  the  two  otliers,  in  which  the 
roll  of  <«nlphur  be  held  in  the  hand  for  a  proportipn  of  oxygen  is  increased,  the  com- 
little,  it  begins  to  crackle,  and  at  last  it  pounds  are  adds,  the  prof^erties  of  which 
breaks  to  pieces.     When  a  temperature  will  be  afterwards  noticed, 
equal  to  that  of  boiUng  water  is  applied  to  SULPHURETS,  in  chemistry.    Sulphur 
sulphur,  it  melts,  becomeii  liquid  and  trans-  >  combines  witli  the  fixed  alkalies  forming 
parent,  and  changes  to  a  brown  red  colour :  compounds  called  snlphurets.    These  exist 
but,  on  cooling,  if  the  fuMon  is  not  too  long  only  in  a  concrete  state,  as  when  dissolved 
continued,  it  resumes  the  yellow  colour,  ui   water,   a   decomposition  takes  pkice. 
If  it  be  permitted  to  cool  slowly,  it  crystal-  We  may  notice,  as  an  example,  the  sul- 
lizes  into  prismatic  needles.    Tlie  crystals  phnret  of  potash,  which  is  formed  by  ex- 
are'better  formed  by  pouring  out  part  of  posing  to  heat  ii\  a  covered  crucible,  equal 
the  liquid  sulphur  as  soon  as  the  surfiice  has  weights  of  sulphur  and  the  dry  concrete 
becomf}  solid.    If  the  beat  be  continued,  alkali.  '  When  it  haa  become  concrete,  it  i» 
it  becomes  thick  and  viscid  ;  and  if  it  be  firm  and  brittle,  and  of  a  reddish  brown 
then  poured  iilto  cold  water,  it  retains  its  colour,  which,  from  its  resemblance  to  the 
softness,  so  that  it  is  employed  for  taking  im-  liver  of  an  animal,  obtained  the  name  of 
pressiuns  of  seals  and  medals.    In  this  state  liepar  sulphuris,  liver  of  sulphur.    This  sub- 
they  are  called  hiUphurs.    When  sulphur  is  stance^  wliile  dry,  is  inodorous,  but  when 
exposed  to  heat  in  close  ve^ls,  it  is  vola-  moistened  it  acquires  a  fetid  smell  firom  the 
tized  or  sublimed  in  the  form  of  a  very  fine  production  of  sulphuretted  hydrogen.    It 
powder,  known  under  the  name  of  flowers  fbses  when  exposed  to  a  strong  heat    A 
of  sulphur.    Sulphur  enters  into  combina-  singular  property  belonging  tu   this  sub- 
tion  with  oxygen,  azote,  hydrogen,  carbon,  stance  is,  that  when  fused  with  some  metals, 
and  phosphorous.    When  sulphur  is  kept  as  gold,  a  combination  is  formed,  which  is 
some  time  in  fusion  in  an  open  vessel,  it  soluble  in  water. 

assumes' a  red  colour,  and  becomes  viscid.  SULPHURETTED  hydrogen^  is  a  com- 

After  it  is  cooled,  it  retains  its  red  colour,  pound  of  sulphur  and  hydrogen,  and  it 

which  is  owing  to  the  combination  of  oxy-  owes  its  origin  to  the  decomposition  of  wa- 

gen  in  small  proportion  vrith  the  sulphur,  ter  in  the  processes  by  which  it  is  formed. 

In  this  state  it  has  been  denolninated  the  This  substance  u  obt;iined  by  various  me- 

oxide  of  sulphur.  thods,  which  are  detailed  by  writers  on 

According  to  tlic  experiments  of  Dr.  chemistry.    It  may  be  had  by  exposing  to 

Thomson,  the  oxide  of  sulphur,  formed  by  a  strong  heat  mixtures  of  sulphur  with  ve- 

melting  the  substance  in  a  deep  vessel,  is  of  getable  matters,  as  sugar,  oil,  &c.    The 

a  dark  violet  colour,  fibrous  fracture,  and  specific  gravity  is  as  1.142  to  l.    lu  smell 

tough  consistence;  the  specific  gravity  is  is  extremely  foetid,   approaching  to  that 

*i.o.    Another  oxide  was  formed  by  passing  denominated  putrid,  the  efi9ovia  disengaged 

a  current  of  oxymuriatic  acid  gas  dirough  in  the  processes  of  putrefaction  consisting 

flowei-s  of  sulphur.    When  sulphur  is  burnt  partly  of  this  gas.    It  extinguishes  combus- 

in  the  open  air,  it  emits  a  pale  blue  flame,  tion,  and  is  incapable  of  supporting  animal 
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life.  If  salpharetted  hydrogen  gas  be  kin- 
dled in  contact  witli  the  atmofpheric  air,  it 
burmwiUi  a  blue  lambent  flame.  When 
mixed  with  atmospheric  air  it  does  not  de- 
tonate, and  the  combostion  of  its  elements 
is  not  complete,  part  of  the  sulphur  being 
deposited  on  the  sides  of  the  vessel.  With 
oxygen  gas  it  detonates.  Sulphuretted  hy- 
drogen has  a  peculiar  action  on  metals,  by 
tarnishing  them,  and  communicating  to 
them  shades  of  yellow,  purple,  &c.  It  is 
possessed  of  the  properties  of  an  acid,  and 
.enters  into  combination  with  the  alkalies, 
and  forms  compounds,  some  of  which  are 
'crystallizable.  It  changes  vegetable  blues 
to  red.  It  decomposes  soap;  combines 
with  the  metallic  oxides,  and  precipitates 
sulphur  from  its  combinations  with  potash 
or  lime. 

SULPHURIC  ad(/,  in  chemistry.  The 
name  of  snlphuric  acid  is  given  to  the  com- 
bination of  sulphur  and  of  oxygen,  with  the 
greatest  proportion  of  the  latter.  It  was 
formerly  called  vitriolic  acid,  because  it 
was  obtained  from  vitriol  by  distillation, 
which  is  a  compound  of  sulphuric  acid  and 
an  oxide  of  iron.  When  it  is  strongly  con- 
centrated, it  is  called  oil  of  vitriol.  If  a 
quantity  of  flowers  of  sulphur  be  exposed 
to  a  degree  of  heat  sufficient  to  inflame  it, 
and  if,  when  it  is  in  a  sUte  of  ignition,  it  be 
introduced  mto  ajar  filled  with  oxygen  gas, 
'  it  bums  vrith  great  splendour,  and  emits  a 
great  quantity  of  white  fumes.  These 
fumes  may  be  condensed,  by  pouring  a 
small  quantity  of  water  into  the  jar,  and 
when  this  is  examined,  it  is  found  to  possess 
acid  properties.  This  is  tlie  sulphuric  acid. 
It  is  procured,  as  appears  by  this  experi- 
ment, by  burning  sulphur  in  oxygen  gas. 

The  process  for  obtaining  sulphuric  acid 
in  the  large  vray  is  the  foUowmg.  A  mix- 
ture of  sulphur  and  nitre  is  burnt  ui  leaden 
chambers.  The  use  of  the  nitre  is  to  sup- 
ply a  quantity  of  oxygen  for  the  combus- 
tion of  the  solphar.  There  is  a  little  water 
in  the  bottom  of  the  vessel,  which  serves  to 
condense  the  vapours  given  oat  diring  the 
combustion. 

The  acid  which  is  obtained  in  this  vray  is 
very  weak,  for  it  is  diluted  with  the  water 
io  which  it  was  condensed,  which  vrater 
nay  be  separated  by  distillation.  Even  af- 
ter thb  it  is  usually  coBtammated  with  a 
little  lead  from  the  vessels,  some  potast|| 
and  soroetimet  nitric  and  solpharoai  adds. 
To  obuan  it  perfect  pnrOy  the  salplmrie 
acid  of  eoouBefoe  mnst  be  distilled.  lUa 
proccM  is  coadMtid  by  pattiog  a  qyntiiy 


of  the  acid  into  a  retort,  and  expoiuBg  it  to 
a  degree  of  heat  sufficient  to  make  it  boil. 
The  beak  of  the  retort  ii  put  mto  a  re- 
ceiver, in  which  the  acid,  as  it  comes  over, 
is  condensed.  The  acid  thus  purified,  is  a 
transparent  colourless  liquid,  of  au  oily  con- 
sistence. It  has  no  smell,  but  a  strong  add 
taste.  It  destroys  all  animal  and  vege^ble 
substances.  It  reddens  all  vegetable  blues. 
It  always  contains  water.  When  this  is 
driven  off*  by  a  moderate'  heat,  the  acid  is 
said  to  be  concentrated.  When  as  much 
concentrated  as  possible,  the  spedfic  gra* 
vity  is  iy  or  double  that  of  water ;  but  it 
can  rarely  be  obtained  of  greater  density 
than  l.B.  The  sulphuric  add  suffers  no 
change  from  being  exposed  to  flie  light.  It 
boils  at  the  temperature  of  546°,  or,  ac- 
cording to  Bergman,  540°.  When  this  add 
is  deprived  of  its  caloric,  it  is  susceptible 
of  congelation,  and  even  of  crystallization, 
in  flat,  six-sided  prisms,  termmating  in  a 
six-sided  pyramid.  It  crystallizes  most 
readily,  when  it  is  neiflier  too  much  con- 
centrated, nor  diluted  with  water.  Of  the 
specific  gravity  of  1.6  it  crystaUizes  at  the 
temperature  of  a  few  degrees  below  tiie 
fizzing  point  of  water.  Of  the  specific 
gravity  of  1.8,  it  resists  the  greatest  degree 
of  cold.  Chaptal  observed  it  crysUllize'  at 
the  temperature  of  48°,  and  Mr.  Keirfbond 
that  it  froze  at  45°  of  the  specific  gravity 
of  1.78.  Sulphuric  add  has  a  strong  at- 
traction for  water. 

In  some  experiments  that  have  beea 
made,  sulphuric  add,  when  ezpooed  to  fht 
atmosphere,  attract^  above  six  timet  iti 
weight  of  water.  When  four  parts  of  con- 
centrated snlphuric  add,  and  one  part  of 
ice  at  the  temperature  of  Sf°,  are  mixed 
together,  the  moment  they  come  in  contact 
the  ice  melts,  and  the  temperature  rises  to 
f  1  S«.  A  greater  quantity  of  caloric  is  given 
out  wlien  the  two  bodies  are  mixed  to- 
gether in  the  liqoid  state.  If  four  parts  of 
the  add  and  one  of  water  are  suddenly 
anxed  together,  the  tenperature  of  the 
mixture  rises  to  about  300^.  This  extrica- 
tion of  caloric,  it  is  obvious,  arises  from  the 
sudden  condensation  of  the  two  liquids,  the 
medium  bulk  of  which  is  considerably  lets 
than  the  two  taken  together.  So  great  ia 
the  attraction  of  this  add  for  vrater,  that 
the  strongest  that  can  be  prepared  can 
scarcely  be  supposed  to  be  entirely  free 
firora  it  Attempts  have  been  made  to  de- 
termine the  proportkm  of  eiygen  and  sal- 
phar,  wfakh  enter  fato  the  caayorition  ef 
salplnirie  add.   AecardfaiK  ^  ^  ei^eif- 
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mraU  of  LavoUier,  in  which  be  measared 
the  qnantity  of  oxygen  absorbed,  by  a  given 
weight  of  snlpbur  daring  combostioo,  the 
proportions  are, 

Sulphur  71 

Oxygen ^ 

100 

But  other  methods  have  been  adopted. 
These  are,  by  decomposing  other  substances 
which  contain  t>xygen,  by  means  of  sulphur. 
According  to  the  experiments  of  M.  Chen- 
evix,  conducted  in  ihiA  way,  the  sulphuric 
acid  consist  of. 

Sulphur   61. 5 

Oxygen  .*. 58.  5 

100.  0 

Sulphuric  acid  does  not  combine  with 
oxygen,  nor  has  it  any  action  with  azotic 
gas.  It  appears  that  hydrogen  has  a  greater 
affinity  for  oxygen,  than  the  sulphur  lu», 
and  therefore  tlit  sulphuric  acid  is  decom- 
posed by  means  of  hydrogen  gas.  In  the 
cold  there  is  no  action  between  hydrogen 
ns  and  sulphuric  acid;  but  if  they  are 
made  to  pass  tlirough  a  red  hot  porcelain 
tnbe,  the  acid  is  decomposed,  water  is 
formed,  and  solphnr  is  precipitated.  When 
hydrogen  gM  is  employed  in  a  greater  pro- 
portion than  the  half  of  the  acid,  the  super- 
abundant gas  diwolves  the  sulphur,  and  is 
disengaged  in  the  form  of  sulphurated  hy- 
drogen gas.  Charcoal  has  no  action  on  sui* 
phuric  acid  in  the  cold ;  but  at  the  boiling 
temperature,  it  decomposes  it,  and  converts 
it  into  sulphurous  acid.  If  a  piece  of  red- 
hot  cliarroal  be  immersed  in  a  quantity  of 
concentrated  sulphuric  acid,  part  of  the 
acid  is  suddenly  disengaged  under  the  fonn 
of  thick  white  fumes,  accompanied  with 
snlphuroiu  acid  gas.  The' sulphuric  acid  is 
decomposed ;  part  of  its  oxygen  is  attracted 
by^ie  charcoal,  forming  carbonic  acid,  and 
thus  it  is  reduced  to  the  lowest  proportion 
of  oxygen,  in  the  state  of  sulphurous  acid. 
A  similar  effect  is  produced  by  phosphorus. 
Phosphorus,  M^ith  the  assistance  oif  heat, 
partially  decompose^  the  sulphuric  acid,  by 
abstracting  part  of  its  oxygen.  Phosphoric 
acid  is  formed,  and  sulphurous  acid  driven 
off.  In  Uie  cold,  sulphur  has  no  action  on 
sulphuric  acid  ;  but,  when  tliey  are  boiled 
together,  the  sulphur  is  partly  dissolved  in 
the  acid,  and  converts  it  into  sulphurous 
acid.  The  sulphur  which  has  been  added 
coml^iDes  with  the  oxygen,  which  is  neces- 
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stry  for  the  constitution  of  sulphuric  acid, 
and  thus  the  whole  is  convei'ted  into  sul- 
phurous acid.  « Sulphuric  acid  combines 
with  alkalies,  the  earths  and  the  metals 
forming  salts;  which  in  the  present  lan- 
guage of  chemistry  are  denominated  sul- 
phates. This  arid  is  employed  in  great 
quantity  in  many  arts  and  manufactures. 
It  is  employed  also  in  medicine  and  phar- 
macy ;  the  preparation  of  it,  therefore,  has 
long  been  an  object  of  considerable  impor- 
tance. ,  ' 

SULPHUROUS  acid,  was  formeriy  call- 
ed  spirit  of  sulphur,  and  volatile  sulphurous 
acid.  It  was  not  till  tlie  year  1774  that  its 
nature  and  composition  were  discovered  by 
the  labours  of  Priestley  and  Lavoisier. 
Berthollet  afterwards  investigated  the  for- 
mation, decomposition,  combinations,  and 
uses  of  this  acid.  Fourcroy  and  Vauqneliu 
also  have  examined  many  of  its  properties, 
Facially  the  safine  compounds  which  it 
forms,  so  tluit  pow  its  properties  are  well 
known.  The  sulphuroni  acid  exists  in  na- 
ture in  great  abundance,  and  particularly 
ia  the  neigliboarhood  of  volcanoes.  It  is 
disengaged  from  some  lavas  in  a  state  of  fu- 
sion, and  from  the  soil  whiclv,is  impregnated 
with  sulphur,  when  a  sufficient  degree  of 
heat  is  applied.  It  vras  by  the  vapours  of 
solphurotts  add  that  Pliny  the  naturalist 
was  suffocated  in  the  eruption  of  Mount 
Vesusius,  which  destroyed  Herculaneum,  in 
tlie  79th  yaar  before  the  Christian  aera. 
When  sulphur  is  burnt  in  the  «pcn  air,  the 
fumes  that  are  generated  by  this  slow  com- 
bustion, are  sulphurous  acid.  It  was  in 
this  way  that  this  acid  was  formerly  obtain- 
ed. The  method  of  procuring  it,  which  is 
now  followed,  is  to  decompose  the  sulphu- 
ric acid  by  means '%f  any  substance  which 
deprives  it  of  part  of  its  oxygen.  If  one 
part  of  mercury  and  two  parts  of  concen- 
trated sulphuric  acid  be  exposed  to  heat  in 
a  glass  retort,  the  mixture  (^ervesces,  and 
a  gas  is  disengaged,  which  may  be  collected 
in  jars  over  mercury.  In  tliis  process  the 
mercury  attracti  part  of  the  oxygen  of  the 
sulphuric  acid,  and  leaves  behind  that  por- 
tion which  constitutes  the  sulphurous  acid. 
Sulphurous  acid  thlis  obtained  is  in  the 
state  of  gas,  and  it  is  an  elastic,  invisible 
and  coloiu-less  fluid,  like  common  air.  It  is 
rather  more  than  double  tlie  weight  of  at- 
mospheric  air.  It  reddens  vegetable  blues, 
and  then  destroys  the  greater  number  of 
them.  It  is  on  account  of  this  property 
that  tlie  fumes  of  sulphur  are  employed  to 
refnove  the  stains  of  fmit  from  Linen,  and 
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Uiai  the  sulphnrotui  acid  is  often  used  in 
bleaching.    When  Uie  sniphnrons  acid  is  in 
the  font!  of  gas,  it  docs  not  readily  combine 
with  oxygen.    In  its  flnid  form  it  unites 
more  readily,  and  is  converted  into  sulphu- 
ric acid.     In  making  a  mixture  of  sulphu- 
rous acid  gas  and  oxygen  gas  pass  through  a 
red-hot  tube,  they  combine  together,  and 
are  converted  into  sulphuric  acid.    There 
•ecms  to  be  no  action  between  sulphurous 
acid  and  azotic  gas.    Water  has  a  strong 
attraction  for  sulphurous  acid  gas.    A  piece 
of  ice  brought  in  contact  with  it,  is  imme- 
diately   melted  without    any    perceptible 
change  of  temperature.    When  water  is 
saturated  with  this  gas,  it  is  known  by  the 
name  of  sulphurous  acid,  or  liquid  sulphurous 
acid.    Tlie  specific  gravity  is  1.04.    At  the 
temperature  of  43°  water  combines  with  one- 
third  of  its  weight  of  sulphurous  acid  gas ', 
but  as  the  temperature  increases,  it  absorbs 
it  in  smaller  proportion.    It  freezes  at  a 
temperature  a  few  degrees  below  32^,  and 
it  passes  into  the  solid  state  witliout  parting 
with  any  of  its  acid.    The  liquid  sulphurous 
acid  has  the  smell,  taste,  and  other  proper^ 
ties  of  the  gas,  and  particohirly  that  of  de- 
stroying vegetable  colours.    When  exposed 
to  tlie  atmosphere,  it  gradually  absorbs  oxy- 
gen, and  passes  into  tlie  state  of  sulphuric 
acid.    This  change  goes  on  more  rapidly 
when  it  is  diluted  with  water,  and  agitated 
in  contact  with  the  air.   Tlie  sulphniic  acid 
separates  the  fulphurous  acid  in  the  gaseous 
form  from  its  combinations,  and  even  from 
water.     Concentrated  sulphuric  acid  ab- 
sorbs this  gas,  which  imparts  to  it  a  yel- 
lowish brown  colour  and  renders  it  pungent 
and  fuming.     The  two  acids  strongly  at- 
tract each  other,  so  that  when  they  are  ex- 
posed to  the  action  of  heat,  the  fir»t  vapour 
whicli  rises  crystallizes  in  long,  white,  nee- 
dle-shaped prisms.    This  is  a  compound  of 
the  two  acids.    It  smokes  in  the  air ;  dis- 
solves with  effervescence  in  it,^and  when 
thrown  into  water  produces  a  hissing  noise, 
like  a  red-hot  iron.    Sulphurous  acid  is  very 
much  employed  in  the  arts,  aad  sometimes 
in  medicine.    In  the  state  of  gas  it  is  osed 
for  the  bleaching  of  silk  and  wool,  by  ex- 
tracting the  colouring  matter.    It  removes 
also  the  stains  arising  from  vegetable  juices, 
and  .<pots  of  iron  from  linen.    According  to 
Fonrcroy,  100  parts  of  this  «dd  are  con* 
^osed  of 

Sulphur 85 

Oxygen 1.^ 

Too 
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But  according  to  the  analysis  of  Dr.  Thom- 
son, '' 

Sulphmr ....:..    68 

Oxygen ^ 

100 

The  compound  salts  formed  by  this  acid  ar« 
denominated  sulphites. 

SUM,  in  mathematics,  signifies  the 
quantity  tliat  arises  from  the  addition  of 
two  or  more  magnitudes,  numbers^  or 
quantities  togetlier.  The  sum  of  an  equa- 
tion is,  when  tlie  absolute  number  being 
brought  over  to  the  other  side  of  the  equa- 
tion, with  a  contrary  sign,  the  whole  be- 
comes equal  to  0  :  thus,  the  siun  of  the 
eqiuition  x' — 12  x^  +  41  x  =r  42,  is  x'  — 
12  X*  -f  41  X  —  42  =  0. 

SUMMER,  in  architecture,  is  a  large 
stone,  the  first  that  is  Uid  over  columns  and 
pihutersy  in  beginning  to  make  a  cross 
vault. 

Summer,  in  carpentry,  is  a  large  piece 
of  timber,  vrhich  being  supported  on  two 
stone  piers,  or  posts,  serves  as  a  lintel  to  a 
door,  window,  &c. 

SUN,  in  astronomy,  the  most  conspicn- 
ous  of  the  heavenly  bodies,  which  occupies 
the  centre  of  the  system,  which  comprehends 
the  earth,  the  primary  and  secondary 
planets,  and  comets.  Tlie  sun  is  the  mag- 
nificent luminary  which  enlightens  thoie 
worlds,  and  by  its  presence  constitutes  day- 
We  have  referred  to  this  article  from  tiie 
fixed  Stars,  because  the  sun  agrees  with 
them  in  several  particular^,  as  in  the  pro* 
perty  of  emitting  light  continually,  and  in 
retaming  constantly  its  relative  sitnatioii 
vritfa  but  little  variation :  they  may  haye 
probably  many  other  properties  in  common. 
The  sun  is,  therefore,  justly  considered  as 
a  fixed  star  comparatively  liear  us ;  and  the 
stars  as  suns  at  immense  distances  from 
our  earth;  and  we  reasonably  infer,  from 
the  same  analogy,  that  the  stars  are  posses- 
sed of  gravitation,  and  of  the  other  general 
properties  of  matter;  they  are  supposed  to 
emit  heat  as  well  as  light ;  and  it  lias  been 
conjectured  that  they  serve  to  cherish  the 
inhabitants  of  a  multitude  of  planetary  bo- 
dies revolving  round  them. 

In  a  paper  on  the  **  Constructions  of  the 
Heavens,"  Dr.  Herschel  says,  it  is  veiy  pro- 
bable, that  the  great  stratum  called  the 
milky  vray  is  that  in  whidi  the  sun  is  phiced, 
tliougb  perhaps  not  in  the  centre  of  its 
thickness,  but  not  fiir  from  the  place  where 
some  smaller  stratnm  branches  from  if. 
^iicii  a  soppontion  will  satisfactorily,  and 
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with  great  simplicity,  account  for  all  the 
phenomena  of  the  milky  way^  which,  accord^ 
log  to  this  hypothesis,  is  no  other  than  the 
appearance  of  the  projection  of  the  stars 
contained  in  tliis  stratum,  and  its  secondary 
branch.    See  Galaxy. 

In  another  paper  on  the  same  tabject,  he 
says,  that  the  inUky  way  is  a  most  extensire 
stratum  of  stars  of  various  sizes  admits  no 
longer  of  the  least  doubt ;  and  that  our  sun 
is.  actually  one  of  the  heavenly  bodies  be- 
longing to  it  is  as  evident 

We  will  ^ow,  says  the  Doctor,  retreat  to 
our  own  retired  station  in  one  of  the  planets 
attending  a  star  in  the  great  combiuatiotty 
with  numberless  others ;  and  in  order  to  in- 
vestigate what  will  be  the  appearances  from 
this  contracted  situation  let  us  begin  with 
t)ie  naked  eye.  The  stars  of  the  ^t  mag- 
nitude, bemg  in  all  probability  the  nearest, 
will  furnish  us  vritfa  a  step  to  begin  our 
scale;  setting  off,  therefore,  with  the  dis* 
tance  of  Sirius  or  Arctums,  for  instance,  at 
unity,  we  will  at  present  suppose,  that  those 
of  the  second  magnitude  are  at  double,  and 
those  of  the  third  at  treble  the  dittance,  and 
80  forth.  Taking  it,  then,  for  granted,  tiiat 
a  star  of  the  seventh  magmtude  is  about 
■even  tunes  as  far  ftom  us  a»one  of  the  first, 
it  fbUows  that  an  observer,  who  is  endoaed 
in  a'globuhn'  cluster  of  stars,  and  not  finr 
from  the  centre,  wiU  never  be  able,  with 
the  naked  eye,  to  see  to  the  end  of  it:  for 
ainc^,  according  to  the  above  estlmationay 
he  can  onfy  extend  hb  view  abont  seven 
times  the  distance  of  Sinus,  it  cannot  be 
expected  tliat  his  eyes  should  reach  the 
borders  of  a  cluster,  which  has,  perhaps, 
not  less  than  fifty  stars  in  depth  eveiy 
where  around  him.  The  whole  univene, 
tlierefore,  to  him,  will  be  comprised  in  a  set 
of  constellations,  richly  ornamented  with 
scattered  stars  of  all  sizes.  Or  if  the  luiited 
brightness  of  a  neighbouring  cluster  of  stars 
should,  in  9e  remarkably  clear  night,  reach 
his  sight,  it  will  put  on  the  appearance  of  a 
small,  faint,  nebulous  cloud,  not  to  be  per- 
ceived without  the  greatest  attention.  Al- 
lowing him  the  use  of  a  common  telescope, 
he  begins  to  suspect  that  all  the  milky ness 
of  the  bright  path  wliicli  surrounds  the 
sphere  may  be  owing  to  stars.  By  increas- 
ing bis  power  of  vision,  he  becomes  certain 
that  the  milky  way  is,  indeed,  no  other  than 
a  collection  of  very  small  stars,  and  the  ne- 
bulae notliing  but  clusters  of  stars. 

Dr.  Herschel  then  solves  a  general  pro- 
blem for  computing  the  length  of  the  visual 
•  fay :  that  of  the  telescope,  which  he 


vriU  reach  to  stars  497  times  the  distance  of 
Sirius.  Now,  according  to  the  Doctor's 
reasoning,  Sirius  cannot  be  nearer  than 
100,000  X  194,000,000  mUes,  therefore  his 
telescope  will,  at  least,  reach  to  100,000  x 
194,000,000  X  497  miles.  And  Dr.  Her- 
achel  says,  tljlat  in  the  most  crowded  part  of 
the  milky  way,  he  has  had  fields  of  view 
that  contained  no  less  than  588  stars,  and 
these  were  continued  for  many  minutes,  so 
that,  in  a  quarter  of  an  hour,  he  has  seen 
116,000  Stan  pass  through  the  field  view  of 
a  telescope  of  only  15'  aperture :  and  at 
another  time,  m  41  minutes,  he  saw  258,000 
stars  pass  through  the  field  of  his  telescope. 
Every  improvement  in  his  telescopes  has 
discovered  stars  not  seen  before,  so  that 
there  appears  no  bounds  to  their  number, 
or  to  the  extent  of  the  universe. 

The  sun,  like,  many  other  stars,  has  pro- 
bably a  progressive  motion,  directed  to- 
wards the  coBktellatton  Hercules.  Dr. 
Henchei,  on  this  subject,  observes  that 
the  apparent  proper  motions  of  44  stars  out 
of  56  are  nearly  in  the  direction  which 
would  be  the  retnlt  ^f  anch  a  real  motion  of 
.the  sohur  system  ;  and  that  the  bright  stan 
Arcturua  and  Sirius,  which  are  probably 
the  nearest  to  ai,  have,  as  they  ought,  ae- 
cordmg  to  this  theory,  the  greatest  apparent 
motions.  Agam,  the  star  Castor,  appears 
when  viewed  vrith  a  telescope,  to  consist  of 
two  starsy  of  nearly  equal  magnitude  ;  and 
though  they  have  both  an  apparent  motion 
Uiey  have  never  been  found  to  change 
their  distance  with  respect  to  one  another 
a  single  second,  a  circumstance  which  is  ea- 
sily understood  if  both  their  apparent  mo- 
tions are  supposed  to  arise  fiom  the  real 
motion  of  the  sun. 

The  sun  revolves  on  his  axis  in  iS*  10*^ 
vrith  respect  to  the  fixed  stars  ;  this  axis  is 
directed  towards  a  point  about  half  way  be- 
tween the  pole  star  and  Lyra,  the  plane  of 
Uie  rotation  being  inclined  a  little  more 
than  7^  to  that  in  which  the  earth  revolves. 
The  direction  of  this  motion  is  from  west 
to  east  All  the  rotations  of  the  difierent 
bodies  which  compose  the  solar  system  as 
ftraa  they  have  been  ascertained,  are  in 
the  same  dhrection,  and  likewise  all  their 
revofaitiotts,  excepting  those  of  some  of  the 
comets,  and  those  of  some  of  the  satellites  of 
the  Henchei  planet. 

The  time  and  the  direction  of  the  sun's 
rotation  are  ascertained  by  the  change  of 
the  situation  of  the  spots,  which  are  usually 
visible  on  pk  disc,  and  vrhich  some  astro- 
nomen  soppoaed  to  be   elevations,  and 
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Others  to  be  excavations  io  the  laminoiis  traction  exerted  by  the  son  upon  bodies 
matter  covering  the  sun's  surface.  These  placed  at  its  soHace,  and  the  slow  revolu- 
spots  are  frequently  observed  to  appear  tion  it. has  about  its  ajris,  be  thinks  may  be 
and  disappear,  and  they  are  in  the  mean  more  than  300  miles  high,  and  yet  stand 
time  liable  to  great  variations,  thongh  they  very  firmly.  He  says,  that  in  August,  1792, 
are  generally  found  about  the  same  points  he  examined  .the  son  with  several  powen 
of  the  sun's  surface.  M.  Lalande  supposes  from  90  to  500.  And  it  evidently  appeared, 
them  to  be  parts  of  the  solid  body  of  the  sun,  that  the  bUck  spots  are  the  opaque  ground 
which  by  some  agitations  of  the  luminous  or  body  of  tlie  sun;  and  that  the  himinons 
ocean,  with  which  he  conceives  the  sun  to  part  is  an  atmosphere,  which  being  inter- 
be  surrounded,  are.  left  nearly  or  entirely  cepted  or  broken,  gives  us  a  glimpse  of  the 
bare.  Dr.  Wilson  and  Dr.  Herschel  are  sun  itself.  Hence  he  conchides,  that  the 
disposed  to  consider  tliis  ocean  as  consisting  ftun  has  a  very  extensive  atmosphere,  which 
rather  of  a  flame  than  of  a  liquid  substance ;  consists  of  eUstic  fluids  that  are  more  or  lets 
and  Dr.  Herschel,  in  an  ingenious  paper,  lucid  and  transparent  -,  and  of  which  -Che 
attributes  the  spots  to  tlie  emission  of  an  lucid  ones  furnish  us  with  light  Itiis  a^ 
aeriform  fluid,  not  yet  in  combustion,  which  mosphere,  he  Uunks,  is  not  less  than  184^ 
dispUces  tlie  general  luminous  atmosphere,  t>or  more  than  S765  miles  in  height ;  and  he 
and  which  b  afterwards  to  serve  as  fuel  for  supposes  that  the  density  of  the  humnoos 
supporting  the  process  ;  hence  he  suppotes  sohir  clonds  need  not  be  exceedingly  more 
the  appearance  of  copious  spots  to  be  indi-  than  that  of  our  anrora  borealis,  in  order  to 
cative  of  tlie  approach  of  vrarm  seasons  on  produce  the  eflects  with  which  we  are  ac- 
the  sorfiice  of  the  earth,  a  theory  which  he  quainted. 

has  attempted  to  maintain  by  historical  The  sun,  then,  appears  to  be  a  very  eml- 
evidence.  The  exterior  luminous  atmos-  nent.  Urge,  and  lucid  planet,  evidently  the 
pbere  has  an  appearance  somewhat  mottled,  first  and  only  primary  one  belonging  to  onr 
aome  parts  of  it,  appearing  brighter  than  system.  Its  similarity  to  the  other  gkibes 
otfaen,  have  been  called  ftcolae,  bat  Dr.  of  the  solar  system,  vrith  regard  to  its  soli- 
Herschel  distinguishes  them  by  the  names  dity ;  its  atmosphere ;  its  surfiu:e  diversified 
of  ridges  and  nodules.  The  spots  are  usually  vrith  mountains  and  vallies ;  its  rotation  oo 
sonrounded  by  margins  less  dark  than  them-  its  axis ;  and  the  fiiU  of  heavy  bodies  on  its 
selves,  vrfaich  are  aUled  shallows,  and  which  surface ;  leads  us  to  suppose  that  it  is  most 
are  considered  as  parts  of  an  inferior  stra-  probably  inhabited,  Uke  the  rest  of  tlie  pla- 
turn,  conristing  of  opaque  clouds,  capable  nets,  by  beings  whose  organs  are  adapted  to 
of  protecting  Uie  immediate  surface  of  the  the  peculiar  circumstances  of  that  vast 
iun  from  the  excessive  heat  produced  by  globe.  If  it  be  objected,  that  from  the 
combustion  in  the  superior  stratum,  and  effectsprodoced  at  the  distance  of  95,000,000 
perhaps  rendering  it  habitable  to  animated  miles,  we  may  infer,  that  every  thing  must 
beings.  be  scorched  up  at  its  surface.  We  reply. 
To  vrhich  Dr.  Young  replies,  if  we  that  there  are  manyfiicts  in  natural  phi- 
inquire  mto  the  intensity  of  the  heat  which  losophy  which  show  that  heat  is  pro- 
must  necessarily  exist  wherever  this  com-  duced  by  the  sun**  rays  only  when  tliey 
bastion  b  performed,  vre  shall  soon  be  con-  act  on  a  calorific  medium:  they  are  the 
vinced  that  no  ckmds,  however  dense,  coald  cause  of  the  production  of  heat  by  unitmg 
impede  its  rapid  transmission  to  the  parts  withthemattei^of  fire  which  is  contained  in 
below.  Besides  the  diameter  of  the  sun  is  the  substances  that  are  heated ;  as  the  coUi- 
111  times  as  great  aa  that  of  the  ear  til  ;and  sion  of  the  fllkit  and  steel  will  inflame  a  oiag»> 
at  its  marhce,  a  heavy  body  would  fall  sine  of  gunpowder,  by  putting  all  tlie  latent 
through  no  less  than  450  feet  in  a  single  se-  fire  which  it  contams  into  action.  On  the 
cood  ;  so  that  if  every  other  drcumstance  tops  of  mountains  of  sufficient  height,  at  the 
permitted  human  beings  to  reside  on  it,  altitude  where  clouds  can  seldom  reach  to 
their  own  freight  would  present  an  in-  shelter  them  from  the  direct  rays  of  the 
soperable  difficulty,  since  it  would  become  son,  vre  alvrays  find  regions  of  ice  and  snow. 
Ihbty  times  as  great  as  upon  the  suitee  of  Now,  if  the  sohir  rays  themselves  conveyed 
the  earth,  and  a  man  of  moderate  site  ill  the  heat  we  find  on  this  globe,  it  ought 


wooM  weigh  above  two  tons.  to  be  hottest  where  their  course  is  the  least 

Dr.  Henchei,  m  another  paper,  sopposes,  ,  mterrupted.    Again,  oar  aeronanu  aU  con- 

tfaat  the  spots  in  the  son  are  moontaiai  mt     firm  the  coldness  of  the  upper  regions  of  the 

in  wmhotf  wliichi  eoniideiteg  the  great  at>    atmoiphare;  and  mactf  therelbrei  even  on 


SUN. 


oor  earth  the  heat  of  the  situation  depends 
upon  the  readiness  of  the  mediam  to  yield 
to  the  impression  of  the  solar  rays',  we  have 
only  to  admit,  that  on  the  sun  itself,  the 
Mastic  fluids  composing  its  atmosphere,  and 
the  matter  on  its  surface,  are  of  such  a  na- 
ture at  not  to  be  capable  of  any  extensive 
afiection  of  its  own  rays ;  and  this  seems  to 
be  proved  by  the  copioos  emission  of  them ; 
for  if  the  ebuitic  fluids  of  the  atmosphere,  or 


inhabit  its  regions  are  fitted  to  their  condi- 
tions as  well  as  we  on  this  globe  of  onrs. 
The  analogy  already  mentioned  establishes 
a  high  probability  that  the  moon  is  inha- 
bited. 

Suppose,  then,  an  inhabitant  of  the  moon, 
who  has  not  properly  considered  such  ana- 
logical  reasonings  as  might  induce  him  to 
surmise  that  our  earth  is  inhabited,  were  to 
}p^t  it  as  his  opuoion,  that  the  nse  of  that 


of  the  matter  contained  on  the  surface  of  great  body,  which  he  sees  in  his  neighbour- 
tfae  sun,  were  of  such  a  natare  as  to  admit  hood,  is  to  carry  about  his  little  globe,  in 
of  an  easy  chemical  combination  with  its  order  that  it  may  be  properly  exposed  to 
rays,  their  emission  would  be  very  much  the  light  of  the  sun,  so  as  to  enjoy  an  agree- 
impeded.  -  Another  well  known  fact  is,  that  able  and  useful  variety  of  illumination,  as 
the  solar  focus  of  the  largest  lens  thrown  in-  ^^ell  as  to  give  it  light  by  reflection,  when 
to  the  air,  will  oca^on  no  sensible  heat  ui 
the  place  where  it  has  been  kept  for  a  con- 
ttderable  time,  althongli  its  power  of  excit- 
ing  combustion,  vrhen  proper  bodies  are 
exposed,  should  be  sufficient  to  fuse  the 
most  refractoiy  substances. 

It  b  by  analogical  reasoning  that  we  con- 
sider the  moon  as  uihabited.    For  it  is  a 
secondary  planet  of  considerable  size«  its 
suKface  is  diversified,  like  that  of  the  earth, 
with  hills  and  Tallies.    Its  situation  with 
respect  to  the  sun,  is  much  hkc  that  of  the 
earth ;  and  by  a  rotation  on  iu  axis,  it  en- 
joys an  agreeable  variety  of  seasons,  and  of    the  same  opinion,  we  do  not  hesitate  to 
day  and  night    To  the  moon  our  globe     admit  that  the  son  is  richly  stored  with  in- 
would  appear  a  capital  satellite,  undergomg    habitants, 
the  same  changes  of  illumination  as  the        '~' 
moon  does  to  the  earth.    The  sun,  planets, 
and  the  starry  constellations  of  the  heavens, 
will  rise  and  set  there  as  tliey  do  here :  and 
heavy  bodies  will  fall  on  the  moon  as  thpy 
do  on  tlie  earth.    There  seems,  then,  only 
lo  be  wanting,  in  order  to  complete  the 
analogy,  tlAt  it  should  be  inhabited  like  the 
earth.    It  may  be  objected,  that,  in  the     star  Algol ;  so  do  tire  stars  called  ^  Lyne, 


direct  light  cannot  be  had.  Should  we  not 
condemn  hii  ignorance  and  want  of  reflec- 
tion? The  eartli,  it  is  true,  performs  those 
offices  irhich  have  been  named,  for  the  in- 
habitants of  the  moon,  but  we  know  that  it 
also  affords  magnificent  dwelling-places  to 
nomberlesB  intelligent  beings.  FVom  expe- 
rience, therefore,  we  affirm,  that  the  per- 
formance of  the  most  salutary  offices  to  in- 
ferior planets  is  not  inconsistent  with  the 
dignity  of  superior  purposes;  and  in  conse- 
quence of  such  analogical  reasonings,  assisted 
by  telescopic  views,  which  plainly  favour 


This  way  of  considering  the  sun  is  of  the 
utmost  importance  in  its  consequences. 
That  stars  are  suns  can  liardly  admit  of  a 
doubt.  Their  immense  distance  would 
effectually  exclude  them  from  our  view,  if 
their  light  were  not  of  the  solar  kind.  Be- 
sides, the  analogy  may  be  traced  much  fur- 
ther: the  sun  turns  on  its  axis;  so  does  tlie 


moon,  there  are  no  large  seas ;  and  its  at 
mosphere  (the  existence  of  which  is  doubted 
by  many)  is  extremely  rare,  and  unfit  for 
the  purposes  of  animal  life ;  that  its  climates, 
its  seasons,  and  the  length  of  its  days  aud 
nighU,  totally  differ  from  ours ;  that  with- 
out .dense  clouds,  which  the  moon  has  not, 
there  can  be  no  rain,  perhaps  no  rivers  and 
lakes.  In  answer  to  this,  it  may  be  observ- 
ed,  that  the  very  difference  between  the 
two  planets  strengthens  the  argument.  We 
find  even  on  our  own  globe,  that  there  is  a 
most  striking  dissimilarity  in  the  situation 
of  the  creatures  that  live  upon  it.  While 
man  walks  on  the  ground,  the  birds  fly  in 
the  air,  and  the  fishes  swim  in  the  water.  We 
cannot  surely  object  to  the  convejiiencies 
afforded  J>y  the  moon,  if  those  that  are  to 


i  Cephei,  ri  Antinoi,  o  Ceti,  and  many  more, 
most  probably  all.  Now  from  what  other 
cause  can  we,  with  so  much  probabtUty,  ac- 
count for  their  periodical  changes?  Again,  our 
sun's  spots  are  changeable ;  so  are  the  spots 
on  the  star  o  Ceti.  But  if  stars  are  suns, 
and  suns  are  inhabitable,  we  see  at  once 
what  an  extensive  field  for  animation  opens 
to  our  tiew. 

It  is  true,  that  analogy  may  induce  us  to 
conclude,  tJiat  since  stars  appear  to  be 
-suns,  and  suns,  according  to  the  common 
opinion,  are  bodies  that  serve  to  enhghten, 
warm,  and  sustain  a  system  of  planets,  we 
may  have  an  idea  of  nuinberless  globes  that 
sei  ve  for  the  habitation  of  living  creatures. 
But  if  these  suns  themselves  are  primary 
planets,  we  may  see  some  thousands  q( 
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them  with  the  naked  eye«,  and  millions  with 
the  help  of  telescopes;  and,  at  the  same 
time,  the  same  analogical  reasoning  still  re- 
mains in  foil  force  with  regard  to  the  planets 
which  these  suns  may  support.  See  Philo- 
sophical Transactions,  and  Young's  Natural 
Philosophy. 

We  bhall  conclude  this  article,  with  some 
particulars  respecting  the  Bun,  by  Sir  Isaac 
Newton.  1.  That  the  density  of  the  sun's 
heat,  which  is  proportional  to  his  light,  is 
7  times  as  great  in  Mercury  as  with  us,  and 
that  water  there  would  be  all  carried  off  in 
the  shape  of  steam,  for,  he  found,  by  expe- 
riments with  the  thermometer,  that  a  heat 
seven  times  greater  than  that  of  the  sun's 
beams  in  summer  will  serve  to  mgke  water 
boil.  t.  That  the  quantity  of  matter  in  the 
sun  is  to  that  in  Jupiter  nearly  as  1100  to  1, 
and  that  the  distance  of  that  planet  from  the 
son  is  in  the  same  ratio  to  tlie  sun's  semidia- 
meter;  consequently,  that  tlie  centre  of 
gravity  of  the  sun  and  Jupiter  is  nearly  in 
the  superficies  of  the  sun.  3.  That  the 
quantity  of  matter  in  Uie  sun  is  to  that  in 
Saturn  as  2560  to  i,  and  tlmt  the  distance 
of  Satom  from  the  sun  is  in  a  ratio  but  lit- 
tle less  than  that  of  tlie  sim's  semidiameter. 
And  hencfe  the  common  centre  of  gravity  of 
Satnm  and  the  sun  is  a  little  within  the  sun. 
4.  By  the  same  method  of  calculation  it 
will  be  found,  that  the  common  centre  of 
gravity  of  all  tlie  planets  cannot  be  more 
than  the  length  of  the  soUr  diameter  distant 
Irom  the  centre  of  the  sun.  5.  The  sun's 
diameter  is  equal  lo  100  diameters  of  the 
earth,  and  therefore  its  magnitude  must 
exceed  that  of  the  earth  one  million  of 
times.  6.  If  360  degrees  (the  whole  eclip- 
tic) be  divided  by  the  quantity  of  the  solar 
year,  it  will  give  59'  8",  which  therefore  is 
tlie  iiiedinm  quantity  of  tlic  sun's  apparent 
daily  motion;  hence  his  horary  motion  is 
equal  to  2'  27 ".  By  this  method  the  tables 
of  the  siin'A  mean  motion  are  constructed  as 
found  in  astronomical  books. 

SUPERCARGO,  a  person  employed  by 
merchants  to  go  a  voyage,  and  ovenee 
their  cargo  or  lading,  and  dispose  of  it  to 
the  best  advantajze. 

SUPERFICIES,'  or  Surface,  in  geo- 
metry, a  magnitude  considered  as  having 
two  dimensions;  or  extended  in  leogtji 
and  breadth,  but  without  thickness  or 
depth.  In  bodies,  the  supcfticies  is  all 
that  presents  itself  to  the  eye.  A  super- 
ficies is  chiefly  considered  as  the  external 
part  of  a  solid.  '  When  we  speak  of  a  sur- 
Ace  simply,  and  without  any  regaitl  to 
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body,  we  usually  call  it  figure.  Tlie  seve« 
ral  kinds  of  superficies  are  as  follow  :  recti- 
linear superficies,  that  compretiended  be- 
tween riglit  lines;  curvilinear  superficies, 
that  comprehended  betweeli  curve  lines; 
plane  superficies,  is  that  wliich  has  no  ine- 
quality, but  lies  evenly  between  its  boon- 
dary  lines ;  convex  ^perficies,  is  the  exte- 
rior part  of  a  spherical,  or  spheroidical 
body;  aud  a  concave  superficies,  is  the 
internal  part  of  an  orbicular  or  spheroidical 
body. 

The  measure  or  quantity  of  a  superficies, 
or  surface,  is  called  the  area  thereofi 

The  finding  of  this  measure,  or  area,  is 
called  the  quadrature  Uiereof. 

To  niea:iure  the  surfaces  of  the  several 
kinds  of  bodies  as  spheres,  cubes,  paralel- 
lopipeds,  pyramids,  prisms,  cones,  &c. 

Superficies,  line  of,  a  line  usually  found 
on  the  sector,  and  Citinter's  scale,  the  de- 
scription and  use  whereof,  see  under  Sec- 
tor and  GuNTER*s  tcaU. 

SUPERLATIVE,  m  grammar,  one  of 
the  three  degrees  of  comparison,  being  that 
infiectiou  of  nouns- adjective  that  serves  to 
augment  and  heighten  their  signification, 
and  shows  tlie  quaUty  of  the  thing  denoted 
to  be  in  the  highest  degree. 

SUPERNUMERARY,  something  over 
and  above  a  fixed  number.  In  several  of 
the  offices  are  supeniumerary  clerks,  to  be 
ready  on  extraordinary  occasions.  Tliere 
are  also  snpemumerajy  surveyors  of  the 
excise,  to  be  ready  to  supply  vacandet 
when  they  fall ;  these  hive  but  half  pay. 

SUPERSEDEAS,  a  writ  that  Ues  ih  a 
great  ma(ny  cases,  and  signifies,  in  general,  m 
command  to  stay  proceedings,  on  good 
cause  shown,  wliich  ought  otherwise  to 
proceed.  By  a  supersedeas,  the  doing  of 
a  tiling  whicli  might  otherwise  have  been 
lawfully  done,  is  prevented ;  or  a  tiling  that 
has  been  done,  is  (notwitlistanding  it  was 
done  in  a  due  course  of  law)  thereby  made 
void.  A  supersedeas  is  either  expressed  or 
implied;  an  express  supersedeas  is  some- 
times by  writ,  sometimes  without  a  writ ; 
where  it  is  by  writ,  some  person  to  whom 
the  writ  is  directed,  is  thereby  commanded 
to  forltear  the  doing  something  therein 
mentioned  ;  cr  if  the  thing  has  been  already 
done,  to  revoke,  txs  that  can  be  done,  the 
act. 

A  person  is  superseded  cut  of  prison, 
when,  by  the  practice  of  the  court,  the 
plaintiff  has  omitted  to  proceed  in  due  tima 
aiainst  him. 
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SUPPLEMENT  of  a»  archy  io  geome- 
try, or  trigonometry,  is  the  number  of  de- 
grees that  it  wants  of  being  an  intire  semi- 
circle (  as  a  complement,  signifies  wbat  an 
arch  wants  of  being  a  quadrant. 

SUPPORTED,  in  heraldry,  a  term  ap- 
plied to  the  uppermost  quarters  of  a  shMd 
when  divided  into  several  qoarten,  these 
seemiivs  as  it  were  supported  or  sustamed 
by  those  below.  The  chief  is  said  to  be 
loppcNrted  wlien  it  is  of  two  colours,  and 
the  upper  colour  takes  up  two-thirds  of  it. 
In  this  caia  it  is  supported  by  the  colour 
underneath. 

SUPPORTl^S,  in  heraldry,  figures  m 
an  achievement  placed  by  the  side  of  the 
aineld,  and  seeming  to  support  or  hold  up 
the  same.  Supporters  are  chiefly  fignret 
of  beasts :  figures  of  human  creatures,  for 
the  like  pdrpose,  are  properly  called  te- 
nants. Some  vaikt  another  difference  be- 
tween tenant  and  supporter:  when  the 
shield  is  borne  by  a  single  animal,  it  is  called 
tenant;  when  by  two,  they  are  called  sup- 
porters. The  figures  of  things  inanimate 
sometimes  placed  aside  of  escutcheons,  but 
not  touching  or  seenung  to  bear  tiiem, 
tiioa^  sometimef  called  supporters,  are 
more  properly  cotises.  The  supporters  of 
die  British  arms  are  a  lion  and  an  unicorn. 
In  Eni^d,  none  under  the  degree  of  a 
banneret  are  allowed  supporters,  which  are 
restranied  to  those  called  the  high  nobility. 
The  Germans  permit  none  but  princes  and 
noblemen  of  rank  to  bear  them ;  but  among 
the,  French  formerly  the  use  of  them  was 
more  promiscuous. 

SUPPRESSION,  in  grammar  and  rhe- 
toric, denotes  an  omission  of  certain  words 
in  a  sentence,  which  yet  are  necessary  to 
ftiU  and  perfect  construction :  as,  ^  I  come 
fW>m  my  fiither's  ;*'  that  b,  *'  from  my  fa- 
ther's house.'*  Suppression  is  a  figure  of 
speech  very  frequent  in  our  hmgnage, 
chiefly  used  for  brevity  and  elegance. 
Some  roles  relating  thereto  are  as  follow: 
1.  Whenever  a  word  comes  to  be  repeated 
in  a  sentence  oftener  than  once,  it  is  to  be 
supprewed.  Thus  we  say,  "  This  is  my 
master's  horse,*'  not  *'  This  horse  is  my 
master's  horse."  t.  Words  that  are  neces- 
sarily supplied  may  be  suppressed:  and, 
S.  All  words  that  use  and  custom  suppress 
in  other  hmgoages,  are  also  to  be  suppressed 
in  Eoclish,  unless  there  be  particular  rea- 
sons for  the  contrary. 

Suppression  is  also  a  figure  in  speech 
whereby  a  person  in  rage,  orother  dbturb- 
ance  of  mind,  speaks  not  out  all  he  means, 
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but  suddenly  breaks  off  his  disconne.  Thus 
the  gentleman  in  Terence,  extremely  in- 
censed against  his  adversary,  accosts  him 
with  this  abrupt  saying,  ''  Thou  of  all.'' 
The  excess  of  hb  indignation  and  rage 
choaked  the  pnasage  of  his  voice,  and  would 
not  snfler  him  to  utter  the  rest.  But  in 
these  cases,  though  the  discourse  is  not 
complete,  the  meaning  is  readily  under- 
stood, and  the  evidence  of  the  thought  ea- 
sily supplies  the  defect  of  words.  Sup- 
pression sometimes  proceeds  from  modesty 
and  fear  of  uttering  any  word  of  tU  and 
offensive  sound. 

\  SURD,  in  arithmetic  and  algebra,  de- 
notes any  number  or  quantity  that  is  incom- 
mensurable to  unity:  otherwise  called  an 
irrational  number  or  quantity. 

The  square  roots  of  all  numbers,  except 
1,  4,  9, 16,  t5, 36, 49,  64, 81, 100, 121, 144, 
&C.  (which  are  the  squares  of  the  integer 
numbers,  1,  «,  3, 4, 5, 6, 7, 8, 9, 10,  li,  i«, 
&C.)  are  incommensurables :  and  after  the 
same  manner  the  cube  roots  of  all  numbere 
bnt  of  the  cubes  of  1,  t,  3, 4, 5,  6,  dec  are 
tncommensoiables :  and  quantities  that  are 
to  one  sinother  in  the  proportion  of  such 
nmnbers,  must  also  have  their  square-roots, 
or  cube  roots,  inconunensurable. 

The  roots,  therefore,  of  such  numbers, 
being  mcommeosoiibl^  are  expressed  by 
pbdng  the  proper  radical  sign  over  them : 

thus  v^2,  v^S,  v^.5,  v^6,  &c.expreM  num- 
bers incommensurable  with  unity.  How- 
ever, though  these  numbers  are  incommen- 
surable themselves  with  unity,  yet  they  are 
commettsorable  in  power  with  it ;  because 
their  powers-  are  integers,  that  is,  multiples 
of  unity.   They  may  ateo  be  commensurable 

sometimes  with  one  another,  as  the  ^^  a  and 
j^f ;  because  they  are  to  one  another  as  t 
to  1 :  and  when  they  have  a  common  mea- 
sure, as  i^2  is  the  common  measure  of 
both ;  then  their  ratio  is  reduced  to  an  ex- 
pression in  the  least  terms,  as  that  of  com- 
mensurable quantities,  by  dividing  them  by 
their  greatest  common  measure.  This  com- 
mon measure  is  found  as  in  commensurable 
quantities,  only  the  root  of  the  common 
measure  is  to  be  made  their  common  divi- 

sor:  thus  ^-—  ==  v/  4  =:f,  and  •2^—- —  = 

3  v/  a. 

A'  rational  quantity  may  be  reduced  to 
the  form  of  any  given  surd,  by  raisioi;  the 
quantity  to  the  power  that  is  denominated 
by  the  name  of  the  surd,  and  then  setting 

the  radical  sign  over  it :  thnf  a^zi^  a^=: 


4/je»x4'  =  V^8X  16  =  -^TT8: 


ja        « 
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^a'  =  v^«*=rv^a»=v'rf»,  WMi4=s     ■■""^ w^^ic*!  »i«D>  and  proceed  as  before; 

^  16  =z]y  64=  4f  tii6zd^  I0t4  = 

<^4-. 

As  rards  may  be  considered  as  powers 
witb  fractional  exponents,  they  are  reduced 
to  others  of  the  same  valae,  that  shall  have 
the  same  radical  sign,  by  redacing  these 
fractional  exponents  to  fractions  having  the 
same  vahie  and  a  common  denominator. 

Thus  \X  a  =  tf",  and  y^  a  =  «S,  and  -  == 

— ,  :=  — =r ,  and  therefore  ^  a  and  v' 

»m'      m      am' 

a,  reduced  to  the  same  radical  sign,  become 

*yt^  and  v^aa.  If  you  are  to  reduce  4^^ 

and  v^  2  to  the  same  denominator^  consi- 

der  \/  5  at  equal  to  S',  and  y^f  as  equal 

to  t^f  whose  indices,  reduced  to  a  common 

*        1.  1 

denominator,  yon  have  3  ^  3%  and  V  = 

«^  and  consequently,  ^  3  =  V^  3',  =  v^ 
27,  and  V'  2  =  ^  «*  =  ^4;  so  that  the 
proposed  snrds  ^3  and  *y  s,  are  reduced 
to  other  equal  surds  v^  27  and  4f4y  hav- 
ing a  common  radical  sign. 

Surds  of  the  same  rational  quantity  are 
multiplied  by  adding  their  exponents, 
and  divided  by  subtracting  them;    thus, 

^aX  v^«  =  «^  X«^=«  *    =o»  = 


1 1 

.3       k 


4-^ 


v/a;and— =  -^  = 
1  «  «•  +  »  \^  a 


n 


=  ^2. 


ill 

If  the  snrds  are  of  different  rational  quan- 
tities, 9M^a^  and  ^/P,  and  have  the  same 
sign,  multiply  these  rational  quantities  into 
one  another,  or  divide  them  by  one  another, 
and  set  the  common  radical  sicn  over  their 
product,  or  quotient.    Thus,  v^7x  v^  *' 


b'a 


C^l=l^3. 


-V?^24 


24 


If  surds  have  not  the  same  radical  sign, 
redica  thtm  to  such  as  shall  have  thf 


4/2. 

If  the  snrds  have  any  rational  coeffi- 
cients, their  product  or  quotient  must  be 

prefixed ;  thus,  «v^3x5v^6  =  10v^ 
18.  The  powers  of  surds  are  found  as  the 
powers  of  their  quantities,  by  multiplying 
their  exponents  by  the  index  of  the  power 

required  ;  thus  the  square  ofy^  2]8ti" 

=  2i=-^4;  the  cube  of  v'^SsrSi*' 

=  5  i  =  v^  125.  Or  you  need  only,  in  in- 
volving surds,  raise  the  quantity  under  the 
radical  sign  to  the  power  required,  continu- 
ing the  same  radical  sign ;  unless  the  index 
of  that  power  is  equal  to  the  name  of  the 
surd,  or  a  multiple  of  it,  and  in  that  case 
the  power  of  the  surd  becomes  rationaL 
Evolution  is  performed  by  dividing  the 
fraction,  which  is  the  exponent  of  the  surd, 
by  the  name  of  the  root  required.    Thus, 

the  square  root  of  v^'^is  x/  oTor  \/'t?. 

The  surd  y~a  x  =z  a  ^  x;  and,  iu 
like  manner,  if  a  power  of  any  quantity 
of  the  same  name  with  the  surd  divides 
the  quantity  under  thclndical  sign  vrithout 
a  remainder,  as  here  a<"  divides  a** «,  and 
25  the  square  of  5*  divides  75  tlie  quantity 

under  the  sign  in  y  75  without  a  remain- 
der ;  then  place  the  root  of  Uiat  power  ra- 
tionally before  the  sign,  and  the  quotient 
under  the  sign,  and  thus  the  surd  vrilt  be 
reduced  to  a  more  simple  expression. 
Thus,  ^  75  =r  5  y/ 3;  ^48  =  ^33^ 

=  4v^S;  -s^81=v^27  x3  =  3v^3. 
When  surds  are  reduced  to  their  least 
expressions,  if  they  have  tlie  same  irra- 
tional part,  they  are  added  or  subtracted, 
by  addin<^  or  subtracting  their  rational 
coefficients,  and  prefixing  the  sum  or  dif- 
ference to  tlic  common  irrational  part. 
Thus,  v^75  +  v/48  =  5\/3+4y3 
=  9  \/  3  ;  V^  81  +  v^  '.J4  =  3  -^7+2 
^  3  =  5-C^  3;  v^  150  —  v^  54  =;  5  v^ 
6  — 3  v' 6=2  ^/6;    ^  a"  x  ^  ^Tle 

^a  ^  X'\-b  ^  xz=: o-f  6  X  ^It, 

Componnd  surds  ara  such  as  coosbt  of 
twoormorejoiiitd  together;  the  ainple 


SUR 

surds  are  commensurable  in  |k)wer,  and  by 
being  multiplied  into  themselves,  give  at 
length  rational  quantities  ;  yet  compound 
surds  multiplied  into  themselves,  commonly 
give  still  irrational  products.  But  when 
any  compound  surd  is  proposed,  there  is 
another  compound  surd,  which,  multiplied 
/into  it,  gives  a  rational  product.  Thus,  if 
i/  a-^-  s^  b  were  proposed,  multiplying  it 
by  ^  a  —  ^  6;  the  product  will  be  a  —  6. 

.The  investigation  of  that  >8urd,  which, 
multiplied  into  tbe  proposed  surd,  gives  a 
rational  product,  is  made  easy  by  three  the- 
orems, delivered  by  Mr.'Maclamin,  in  his 
Algebra. 

This  operation  is  of  use  in  reducing  surd 
tzpreasioni  to  more  simple  forms.  Thus, 
•oppose  a  binomial  sard  divided  by  ano- 
ther, ai  ^  20  +  ^  12,  by  v^  5  —  v^  3, 
the  quotient  might  be  expressed  by 
v^tO-f-v  Ig  ^  ^^  .  ^^  ^  ^^ 
V  b  --  ^  S  ■" 

pressed  in  a  more  simple  form,  by  multi- 
plying both  numerator  and  denominator, 
by  that  surd,  which,  multiplied  into  the  de- 
nominator, gives  a  rational  product :  thus^ 
^gO+v/lg_VgO+v^lg      v/5-4->/3_ 

v/lOO+yv/60+6_16-fg  y/  60_       , 
5  —  3  "~  8  —     -r 

t^  15, 

When  tlie  square  root  of  a  surd  is  rcr 
quired,  it  may  be  found,  nearly,  by  extract- 
ing the  root  of  a  rational  quantity  that  ap- 
proximates to  its  value.  Thus,  to  find  the 
square  root  of  3  -}-  2  ^z  S>  first  calculate 
v/  2=  1,41421.  Hence  3+2-/  2  = 
5,82842,  the  root  of  which  is  found  to  be 
nearly  2,41421. 

In  like  manner  we  may  proceed  with 
any  other  proposed  root.  AnrI  if  the  in- 
dex of  the  root,  proposed  to  be  extracted, 
be  great,  a  table  of  logarithms  may  be 

used.    Thus,  \/   5  +  ^/  IT  may  be  most 

conveniently  found  by  logarithms. 

Take  the  logarithms  of  17,  divide  it  by 
13 ;  find  the  number  corresponding  to  the 
quotient ;  add  this  number  to  5 :  find  tlie 
logarithm  of  the  sum,  and  divide  it  by  7,  and 
the  number  corresponding  to  this  quotient 

will  be  nearly  equal  to  \/   5+  y^  17. 

But  it  is  sometimes  requisite  to  express 
the  roots  of  surds  exactly  by  other  surds. 
Thus,    in    the  first   example,    the  square 

root  of  3 -f-  2  v^  2  is  1  +^2 :  forl-fv^^X 
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For  the  method  of  performing  this,  the 
curious  may  consult  Mr.  Maclaurin*s  Al- 
gebra. 

SURETY  of  the  peace.  A  justice  of  the 
peace  may,  according  to  his  discretion,  bind 
all  those  to  keep  the  peace  who,  in  his  pre- 
sence, shall  make  any  afiiray^or  shall  threat- 
en to  kill  or  beat  any  person,  or  shall  con- 
tend together  in  hot  words ;  and  all  those 
who  shall  go  abont  with  unlawful  weapons, 
or  attendance  to  the  terror  of  the  people , 
and  all  such  persons  as  shall  be  known  by 
him  to  be  common  barrators ;  and  all  who 
shall  be  brought  before  him  by  a  consta- 
ble, for  a  breach  of  the  peace  in  the  pre- 
sence of  such  constable  ;  and  all  sudi 
persons  who  having  been  before  bound 
to  keep  the  peace,  shall  be  convicted  of 
having  forfeited  their  recognizance.  When 
.  surety  of  tlie  peace  is  granted  by  the  Court 
of  King's  Bench,  if  a  supersedeas  come 
from  the  Court  of  Chancery  to  the  justices 
of  that  court,  their  power  is  at  an  end,  and 
the  party  as  to  tliem  discharged. 

If  surety  of  the  peace  be  desired  against 
a  peer,  the  safest  way  is  to  apply  to  the 
Court  of  Chancery  or  King's  Bench.  If  tite 
person  against  whom  security  of  tlie  peace 
be  demanded  be  present,  the  justice  of  the 
peace  may  commit  him  unmediately,  unless 
he  ofier  sureties ;  and  d  fortiori  he  ~may  be 
commanded  to  find  sureties,  and  be  com- 
mitted for  not  doing  it. 

SURGERY  is  that  division  of  the  healing 
art,  which  is  diiefly  conversant  with  the 
treatment  of  the  external  and  local  disorders 
of  the  body,  of  the  effects  of  accidental 
injury,  and  of  .such  diseases  in  general  as 
are  curable  by  manual  operation.  Yet  its 
field  is  not  entirely  confioed  to  the  depart- 
ment just  alluded  to  ;  siucc  local  disorders, 
and  particularly  accidents,  often  affect  the 
whole  frame,  so  as  to  induce  a  general  de- 
rangement of  the  constitution  ;  and  again, 
diseases  of  parts  arise  out  of  constitutional 
affectlous,  or,  although  originally  inde- 
pendent, may  be  greatly  aggravated  by 
them.  Hence  it  is  obviously  necessary  tliat 
tlie  surgeon  should  be  acquainted  with  tlie 
nature  and  treatment  of  such  general  dis- 
orders ;  and  consequently,  in  marking  out 
the  limit<«,  which  divide  tlie  departments  of 
the  sucgeonand  physician,  it  is  hardly  possi- 
ble to  attain  such  a  pitch  of  accuracy  as  to 
prevent  all  supposed  encroachment  of  ei- 
ther side  on  tlie  province  of  the  other. 

The  care  of  the  external  and  local  affec- 
tions of  the  human  body  was,  ui  the  infancy 
of  science,  a  branch  of  the  art  of  medicine. 
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f^nrjier;  tad  phjiir  were    theD,  acd  for  Dip  most  valiiible  pari  of  Us  lile  ia  the 

manj  agn  aftrrwarda,    pracdicd   by   the  drudgery   of  rni    apothecary'*   diop,    lh« 

nine  inditiduali.  Th«i«,  \iaweitt,  in  paur>e  youth  di'Stined  for  thi'  proTeMion  ofwirgery 

of  time,  began  to  roiuidrr  the  niannal  and  tliould  receive  h  learned  and  liberal  ednca- 

Opentive  pail  of  the  profe»ion  as  too  me-  tion.   The  Latin  lanpua^  aiDOniE  llie  dead, 

i^hwiical  and  low  for  pcrran)  of  their  Kien-  and  the  French  of  the  liviqjr,  are  indi^B^ 

tifie  education,  and  cDD<ieqnently  retired  biy    n^ceMiiry ;  and    the   German    «a«M 

tben  lo   an  inferior  clau  of  uneducated  farm  a  lery  useful  addition  lotheie. ' 

men,  who  {encralty  combined  with  Iheni  Anatomy  and  iihy^atoey  are  the  nest' 

the  trade  of  the  barber.    Hence  arole  in  ohjeett  of  atlenrioii,  and  demand  the  mwt 

iDOit  eonntrie*  of  Enrope   the  calling  of  auldaoua  rullivalion  ;   thene  iciencei  are 

barber- an r^eon  ;   which  inrlnded,   beaides  the  faundalion  on  which  tiie  art  of  aorgcry 

abaying,  bair-dreuini;.  4c.  tooth- drs wing,  reitj.    The  ilndy  of  cUemiilry  and  natu- 

blrcdinj{,dreHlligofiilceri,  and  other  of  the  ral  pbiloiophy  will  be  punned  at  Ibeaamo 

more  common  and  ea«y  parts  of  operative  tioie.    Wlien  prepared  by  these  previous 

anriery.    While  caoIamiDaled   by  lo  de-  tiepn,  the  iludcnl  may  commence  tbe  prac- 

Riadini;  an  alliance,  and  practised  by  per-  tieat  part  of  liia  education  in  tlie  tarfie  hos- 

loni   wholly  illilirate,  we  cannot  be  lur-  ptuU  of  Ibe  netropolii ;  carefully  studying 

prised   to  lind  that  surgeiy  and  its  pro-  diaeaiea  Ihoraselvea,  taking    note*  of  the 

fcsors  met  with  neglect  and  cDnlempI,  and  most  interesting  cases,  and  omiitiagni>|op- 

Ibat  the  latter  were  coTuidered  at  merely  portnnity  of  observing  the  alleraiious  occa- 

■nbordinate  to  Ihe  pliysiciam.  The  barber-  sioned  by  disease  in   die  stmctare  of  Ih* 

aorgeons  miul  still  have  Iwd  opporttmilies  body.    Leclnrei  on  lurecry,  on  the  mkte- 

of  seeing  and  k'vnung  diiease  ;  Ihey  be|pn  tia  medica,  and  ttie  practice  of  mediciiw 

lo  get  an  iiuii|{ht  into  the  alructiire  of  Ihe  mull  also  be  attended.    The  perfbrmanM 

human  body  ;  and  they  acquired  a  respec-  of  surgical   operations  on  tlie  dead  body 

talulity  by  being  employed  in  wan  in  the  will  he  hirfily  beneficial,  as  leading  lo  the 

care  of  tlie  wounded.    T)ie  physicians,  who  sludy  of  those  parts  of  annioroy,  which  are 

were  still  the  only  regularly  educated  and  more  particularly  concerned  in  openttioM, 

•dentific  clasa  of  men  practising  the  art  of  and  as  imparting  the  manual  *l>ill  necesssTy 

bealing,  wi>bcd  to  retain  llteir  old  and  long  to  the  operator. 

eojoyedsn|ierioHly;andhencearasein  many  Of  systcmalic  works  on  lurgery  there  ta 

cuantnes  long  and  sharp  dispute!  wiih  the  none,  which  imjles  the  recommendationa  of 

barber  turgrons,  wfaicb  ended  at  last,  at  the  clearness,  shortness,  and  comprehension,  to 

process  of  civil  nation  and  improvement  to  great  a  degree,  as  the  "  First  Lines  of  the 

would  naturally  lead  us  to  expect,  in  the  Practice  of  Surgery,"  by  Mr.  S.  Cooper,  lo 

aeparation  of  the  barbers  and  mrceona,  and  which  we  tlierefore  refer  Ihe  reader     Ilie 

the  elevation  of  Ihe  latter  to  their  proper  larger  syslems  are  by  no  mesna  uoexcep- 

nnk  and  cnnsideraliooin  society.  lionable  ;  we  may  mention  that  of  Latis  ; 

Whatever  part  of  the  aabject  we  may  the  "  Sjstema  Oumrgia)  liodlems "  of 
eoDtemplate,  we  shall  find  that  Ihe  art  of  Calliscniandtbe"  Anttui^grnndedcr  Wnn- 
anrjiery  requires,  no  lc»  than  Ibat  of  physic,  datmey  kunit"  of  RJirhter.  Generally,  how- 
all  tlie  advantage*  tlial  can  be  derived  from  ever,  the  works  llial  treat  of  particular  sub- 
the  most  fiberal  education ;  tint  it  demands  jects  are  to  be  preferred  to  Ihe  lyttema  of 
still  mote  imperiously  •  familiar  knowleilge  suri.'erj.  Tbc  wrilings  of  Mr.  Fotl,  and  the 
of  anatomy  and  ptiynology,  i.  t,  of  Ihe  "  Memoirs  of  Ihe  French  Royal  Academy 
si  nic  lure  and  fiuielioiis  of  thai  madiine,  of  Sureery,"  Mnt'in  a  great  deal  of  valuable 
who'e  derangements  it  proposed  lu  re-  information ;  as  also  do  thoo  of  JoliD 
medy ;  and  ronseqnently,  that  atthouch  Hunter,  Home,  Abemethy,  and  Astley 
prejudice  still  anigns  to  the  physician  asn-  Cooper^  Le  Dran,  Sharp,  Berlraudi,  and 
perior  rank  id  tliat  of  tlie  surgeon,  ihey  Sabatler,  may  be  read  on  the  operariona. 
must  b«  considered  in  modem  days,  as  The  nnmeious  olher  sources  of  Mirgieal 
equals,  whether  we  regard  Ibe  reason  of  tlie  knowleriiie  will  be  disroverrd  by  the  stn- 
thing.  or  proceed  lo  an  aclnal  comparison  dent  la  his  proerets,  Tlip  followine  sketch 
of  mdinduals.  will  be  divMed  mlo  geni-ral  siireicat  sab- 

Our  opmiona  concerning  tlie  educatian  jerls,  or  snrhdisord>'n  as 

and  qualilicalions  of  Ihe  surgeon  will  be  ea-  veteral   situiilious   in   IIif    body,   including 

ally  rulleFted  from  the  fon'goiug  obserta-  also  the  constitntloiial  derangemcDls  wlucb 

tions.     Inslead  of  spencbiig  seven  yean  of  accompany  or  cwue  local  diaordeni  and 
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particular  surgical  subjects,  or  the  disorders  When  the  local  affection  is  in  such  parts 
and  injuries  of*  each  particular  part,  and  as  are  essential  to  life,  the  powers  of  the 
the  operations  practised  on  it.  As  the  constitution  seem  to  be  niucli  depressed  ; 
limits  between  surgery  and  medicine  are  ra-  and  the  pulse  is  frequent  and  small, 
ther  artificial  tlian  real,  these  two  branches  Treatment,  llie  cure  of  ttie  local  iuflam- 
of  medical  science  touch  each  other  in  va*  matiou,  which  excites  and  keeps  op  (his 
rious  points,  and  the  physician  and  surgeon  sympathetic  disturbance  of  the  whole  con- 
both  claim  a  right  to  undertake  the  manage-  stitutiou,  is  (he  most  effectual  step  for 
ment  of  the  same  disorder.  Hence  the  ar^.  stopping  the  general  disorder.  But  as  tho 
tide  Medicine  of  this  work  contains  re-  fever  niiiy  react  on  the  local  disorder,  pal< 
marks  on  several  diseases  which  are  of^en  liative  means  may  be  necessary  for  the  cuu- 
treated  by  the  snrgeon ;  and  we  refer  the  stitutional  symptoms.  Bleeding,  saline 
reader  to  that  article  on  the  following  points,  purgatives,  and  diaphoretic^,  as  the  prepa- 
the,  fever,  tetanus,  rachitis,  scrofula,  amau-  rations  of  antimony,  and  the  aqua  ammonia; 
rosis,  albugo,  deafness,  enuresis,  ischulia,  acetatse,  are  the  best  mean*.  The  use  of 
berpea,  tinea,  and  psora.  the  lancet  is  only  advisable  where  the  local 

mischief  is  to  be  feared  on  account  of  its  si- 

GENERAL  SURGICAL  SUBJECTS.  tuatiou  or  extent. 

Tiie  sympathetic  fever,  just  described,  is 

SympathsHc  Fever,    No  part  of  the  ani«  produced  by  the  irritation  of  a  local  injury 

mal  body  can  be  very  considerably  disor-  upon  a  healtliy  constitutian  ;  when  however 

dered,  withoHt  occasioning  a  correspondent  ^^^  disease  has  continued  unsubdued  for  a 

derangement  of  the    whole   constitution,  long  time,  the  constitutiou  still  sympathises. 

Such  disorder  has  been  considered  by  Mr.  alU^ough  in  a  different  manner  ;  and   the 

Hunter  as  the  result  of  universal  sympathy,  disorder  then  produced  is  called  tlie  s}^n- 

This  consent  of  the  whole   constitution  pathetic  hectic  fever,    lliis  form  of  const i- 

with  its  parts,  manifests  itself,  in  particu-  tutional  sympathy  attends  such  local  affec- 

lar  instances,  by  a  greater  disturbance  of  tions  as  debilitate  and  harass  the  fi-amc ; 

the  functisoi  of  some  organs  than  of  others,  and  it  is  the  reactive  effort  of  an  irritated 

and  from  tliis  circumstance  these  diseases  and  weakened  constitntiou.  The  symptoms 

have  derived  the  appellations,  by  which  Ve  a  frequent  small  pulse,  moist  skin,  pale 

they  are  commonly  distinguished.    If  the  and  cbpioiis  urine,  great  weakness,  moist 

actions  of  the  sanguiferous  system  be  prin-  tongue,  deficient  appetite,  often  sickness, 

cipally  disturbed,  and  the  temperature  of  nocturnal  sweats,   loss   of  sleep,  uidiges* 

tlie  body  subject  to  unnatural  variations,  tion,&c. 

the  disease  is  termed  fever ;  if  the  nervous  Trcatmetd,  Tlie  alleviation  or  removal  of 
system  be  chiefly  affected,  a  st^te  of  vi-  the  local  complaint  is  the  most  effectual  re* 
gilance  or  delirium  may  be  produced ;  con-  medy.  Wtien  this  cannot  be  accompUslied 
vulsions  and  tetanus  take  place  when  the  we  must  try  to  strengtiien  the  patient ;  and 
muscular  system  is  more  partirularly  dis-  if  there  were  a  medicine  possessing  the  direct 
ordered.  Tliough  the  especial  disorder  of  power  of  communicating'strength  to  tlie  con- 
particular  organs  tlius  gives  a  character  and  stitution,  these  cases  would  be  very  proper 
denomination  to  the  dfeease,  it  is  sufficiently  for  its  employment.  Particular  symptoms 
evident,  ui  every  instance,  that  tlie  whole  may  be  combated,  so  as  to  keep  all  the  fimc- 
constitution  b  disturbed.  tions  in  a  state  approaching  as  nearly  as  we 

The  (^ser,  which  accompanies  local  acci-  can  to  that  of  healtli,  and  digestion  promoted, 

dent  or  disease  has  been  termt*d  symptoma-  Bark,  with  gentle    cordisU  and    aromatic 

tic,  as  if  it  were  one  of  tlic  symptoms  of  the  draughts,  are  the  most  proper  medicines, 

local  diitorder  \  tlie  epitliet  sympathetic  is  The  food*  should  be  light  and  nourishing, 

preferable,  as  it  is  founded  x>n  tlic  real  na-  and  taken  frequently  in  small  quantities, 

ture  of  the  di^iorder,  viz,  a  sympathy  of  the  Opium  is  often  of  great  service,  botli  in 

whole  constitution  for  tlie  disturbed  state  of  profftrin;;  sleep,  and  in  checking  the  parg- 

a  part.  ing. 

The  sympatlictic  inflammatory  fever  is  Disorder  ^of  the  difrestive  Organs,    T!io 

acconipinicil  with  a  frequent  strong  and  stomach  and  boweb  bear  a  considerable 

full  pulse-,  hot  and  dry  skin,  scanty  and  high  share  iu  the  sympatlietic  derangements  al- 

colomed  Miine,  dry  furred   tongue,  thirst,  ready  ronsidered.    But  iu  many  in.«tances 

I0.VH  of  appetite  and  sleep  -,  in  some  cases  of  local  complaints  tliey  are  deranged  in  a 

delirium.  still  more  striking  way  ;  and  again,  a  dis« 
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turbed  state  of  these  organs  arising  from  stools  to  their  natoral  colour.    Vegetable 

various  causes  will  either  give  origin  to  va-  diet-drinks,  as  the  decoct  sarsaparill.  comp. 

rioas  obstinate  local  complaints,  or  very  have  been  advantageously  combined  with 

much  incn*ase  the  difficulty  of  their  cure,  these  means.    The  cause  ,of  the  disorder 

Many  observations    connected  with    this  may  be  more  completely  relieved  by  good 

subject  are  scattered  in  the  works  of  snr-  air,  exercise,  and  mental  tranquillity,  while 

gical  writeni ;  but  the  public  are  indebted  tlje    medical    assistance    above-iUentioned 

for  a  general,  scientific,  and  original  view  of  counteracts  the  effects.    By  such  simple 

the  w!iole  subject  to  Mr.  Abemethy  ;  to  treatment  as  we  have  just  lyentioned,  ob« 

whose  surgical  observations  we  must  refer  stuiate    and    extensive   local    diseases    of 

the  reader.  the  most  opposite  classes,  wliidi  have  re* 

The  symptoms  of  disordered  digestive  sisted  all  tlie  ordinary  metliods,  will  often 

orgiuis,  whetlier  induced  by  the  irritation  be  either  entirely  cured,  or  very  signally 

of  local  disease,  or  by  other  causes,  as  se-  relieved. 

dentary  life,  impure  air,  anxiety,  and  too         Tf/aniu,  or  locked  jaw,  is  one  of  the  most 

great  exertion  of  mind  or  body,  are,  dimi-  alarming  consequences  of  local  injury.    It 

nution  of  the  appetite  and  digestion,  flatu-  is  most  frequent  in  warm  climates,  in  tlie 

lence,  and  unnatural  colour  and  fetor  of  the  male  sex,  and  in  the  robust  ai)d  vigorous.  It 

excretions,  which  are  generally  deticient  in  does  not  appear  till  many  days  after  the 

quantity.    The  tongue  is  dry,  whitisli,  and  accident,  and  frequently  when  the  wound 

furred,  particularly  at  the  back  part,  and  is  quite  healed.    Injuries  of  the  fingers  and 

this    symptom  is    most   apparent  in  the  toes  are  its  most  frequent  causes, 
morning.    As  the  disease  advances,  a  ten-        Symptoms.     The  muscles  of  the  lower 

demess  is  felt  on  pressing  the  epigastiic  jaw  first  become  stiff,  and  then  rigidly  con* 

region,  and  the  urine  is  frequently  turbid,  tracted,  so  tliat  the  mouth  cannot  be  open* 

Mr.  Abemetliy  considers  this  affection  to  ed.    Those  of  the  neck;  back,  and  whole 

be  a  general  disorder  of  all  the  organs  con-  body,  are  successively  affected  in  the  same .. 

cemed  in  the  assimilation  of  our  food  ;  and  manner.    The  spasm,  however,  is  not  col^ 

that  it  consists  in  a  weakness  and  irritability  stant,  as  violent  and  most  painful  convulsions 

of  the  affected  part*,  accompanied  by  a  de*  occasionally  agitate  the  whole  fra'me^    The 

ficiency  or  depmvity  of  Uie  fluids  secret*  progress  is  various ;  when  rapid,  the  patient 

ed  by  them  ;  upon  the  he^altliy  qaalities  of  scarcely  ever  recovers ;  but  'if  he  survive 

wliich  the  ri^ht  performance  of  their  func-  t!ic  fourth  day,  the  prognostic  is  much  more 

tions  seems  to  depend.    The  duration  of  favourable.    The  vital  functions  are  bol 

tlie  afl'ection  without  fatal  consequences,  or  little  affected. 

indeed  witliont  any  changes  of  structure  in         Treatment.     When  the  symptoms  have 

the  parts,  shows  that  it  is  only  a  disorder  come  on,  there  seems  to  be  no  connection 

of  functions.  between  them  and  the  original  local  cause ; 

When  it  is  considered  that  this  derange-  so  that  no  assistance  can  be  derived  from 
roent  of  tlie  cliylopoietic  viscera  may  bring  this  source.  Opium  in  very  large  doses,  as 
on  various  diseases, and  tliat  local  affections,  a  grain  in  two  hours,  and  then  gradually  in- 
occurring  during  its  existence  will  become  creased ;  and  the  same  remedy  by  the  way  of 
peculiar  in  their  nature  and  progress,  and  clyster,  and  in  frictions  seems  to  have  af* 
difficult  of  cure,  the  importance  of  the  sub-  forded  the  most  relief.  The  warm  bath, 
ject  will  be  readily  allowed.  A  particular  camphor,  vohitile  alkali,  and  musk,  accord- 
attention  to  diet  is  a  point  of  primary  im-  ing  to  circumstances.  Large  quantities  of 
portancc  in  the  treatment ;  and  connected  wine  have  been  recommended  ;  and  in  some 
with  this,  tlie  practice,  of  taking  five  grains  cases  the  cold  bath  during  the  spasm  has 
ef  powdered  rhubarb  an  hour  before  dinner  relieved.  Salivation  is  useless, 
ii  very  beneficial.  A  correction  of  any  ob-  /it/tommaftoii,  in  some  of  its  states  or  va- 
vioos  irregularity  in  the  intestines,  and  a  re-  rieties,  is  presented  to  oar  view  in  albost 
gnlar  diiinuU  evacuation  of  them  are  the  every  surgical  disease,  and  consequently 
neat  points  to  wliich  we  must  attend,  particularly  demands  the  attenticn  of  the 
Parking  is  by  no  means  advisable  in  the  surgeon.  It  occurs  as  a  natural  means  of 
weakoied  state  of  these  organs.  The  ad-  cure  in  many  species  of  accidental  injury; 
ministration  of  small  doses  of  mercury  every  and  here  it  is  considered  as  healthy :  it  may 
night  or  every  other  night  has  a  powerfiil  also  be  regarded  in  tlie  same  light  where  it 
effect  in  correcting  disordert  of  the  biliary  follows  any  local  irritation  in  a  healthy  con* 
secretion,  and  coaaeqiieotly  in  bringing  the  stitutien  and  part*    In  otlier  cases  it  is  com* 

V  t 
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plicaled  with  some  morbid  tendency,  as  in  are  aggravated ;  and  afterwards  snddenfy 

cr3'8ipela8,  scrophiila,  lues  venerea,  Sic,  and  subside,    the   patient    being  seized    witti 

hence  arise  numerous  species  of  unhealthy  shiverings.     The  swelling  heroines  softer^ 

inBammation.      Again,  it  may  be  acute  or  and  white  at  its  most  elevated  part ;  and  if 

chronic,  in  respect  to  its  duration.  the  collection  be  superficial,  a  fluctuation 

Healthy  acute  inflammation  has  been  can  be  felL  At  this  time  a  fluid,  railed  mat- 
railed  phlegmon.  Its  symptoms  are  pre-  ter,  or  pus,  is  contained  in  a  cavity  formed 
tematural  redness,  increased  heat,  and  a  in  the  centre  of  tlie  inflamed  part,  and 
circumscribed,  throbbing,  painfiil  rvfolUng  termed  an  abscess.  This  peculiar  fluid  is 
of  the  inflamed  part.  The  exciting  cause  separated  from  the  blood  by  the  incxpli- 
is  generally  some  external  violence,  of  a  cable  power  of  the  secerning  arteries,  just  as 
mechanical  or  chemical  nature.-  Some*  oniinary  secretion  takes  place.  In  a  healthy 
times  it  arisf>s  spontaneon^Ty ;  or,  in  other  state  it  is  a  homogeneous  light  yellow  fluid, 
words,  no  perceptible  cause  can  be  assigned  about  the  consistence  of  cream^  and  pos- 
for  it  Tlie  proximate  cause  is  an  increased  sessing  little  smell ;  bnt  under  many  circum- 
action  of  the  vessels  of  the  part.  stances  of  disease  its  appearance  and  pro- 

Dnring  its  existence  in  any  importanjt  Or-  perties  are  entirely  changed.  The  cyst, 
gan  of  the  body,  blood  taken  away  from  the  containing  the  pus,  has  a  smooth  and  some- 
system  has  the  inflammatoiy  crust,  or  buff,  what  villous  spirface  :  it  seems  to  be  Uned 
on  the  upper  surface  of  the  clot,  vfhich  is  at  with  a  layer  of  coagulating  lymph,  and  the 
the  same  time  concave,  or  cupped.  surrounding  cellular  substance  is  thickened 
'  TieatmetU.  1.  Removal  of  the  cause,  and  agglutinated  by  the  inflammation,  »o  as 
where  that  is  practicable.-  9,  Bleeding,  to  prevent  the  matter  from  spreading, 
both  topical  and  general.  The  latter  is  From  the  arteries  of  this  part  the  pus  is 
only,  necessary  when  the  inflammation  of  secreted. 

the  organ  endangers  life  itself,  as  the  1>raio,  The  matter  always  makes  its  way  towards 

lungs,  liver,  &r. ;  or  when  the  part  has  in-  the  external  surface  of  the  body  ;  even  if 

lerior  powers  of  recovery,  as  a  joint ;  or  the  parts  should  be  very  much  thinner,  and 

where  suppuration  would  entirely  destroy  less  resisUng  towards  any  cavity, 

the  organ,  as  in  ophthalmy.    The  former  b  Treatmeni,    A  soft  poultice  until  the  ab- 

effected  by  means  of  leeches,  or  cnppmg.  scess  bursts,  or  has  been  opened.    The  lat- 

3.  Purgatives,  chiefly  of  the  saline  kind,  as  ter  operation  is  performed  by  a  straight 

Glauber's  and  Epsom  salts,  &c.    4.  Anti-  t«fo-edged  scalpel,   or  an  kbscess  lancet, 

monial  me<}icines,  which  relieve  the  skin,  It  is  not  necessary,  unless  the  collection  be 

and  diminish  febrile  action.    5.  Reduced  imder  a  fiucia,  which  may  prevent  it  from 

diet,  including  abstinence  from  fermented  coming  forwards;  or  near  a  joint,  or  large 

or   spirituous    liquors,    and    animal    food,  cavity  of  tlie  body,  as  the  belly  or  chest. 

6.  Evaporation  constantly  kept  up  from  the  A  poultice  should  still  be  applied  after  the 

surface  6y  folded  cloths,  wetted  witli  cold  bursting  of  the  abscess, 

washes.    Tliis  is  very  powerful  in  reducing  MortyUation  ensues  when  the  violence  of 

tlie  heat  and  increased  actions  of  tlie  part,  the  inflammation,  or  its  duration,  has  com- 

A  solution  of  ceniss.  acetat.  ^^  ss.  in  ^  iv.  of  pletely  exhausted  the  powers  of  the  part, 

vinegar  and  tbij*  of  distilled  'water  is  a  very  The  pain  subsides ;  the  part  becomes  livid, 

good  application.    Where,  on  account  of  or  otherwise    discoloured ;  the  cuticle  is 

concomitant  extravasation  of  blood,  as  hi  elevated  into  a  vesication  by  a  turbid  fluid ; 

bruises,  it  is  desirable  to  excite  the  absor-  die  pain  and  tension  are  diminished ;  and 

bent«,  washes  supposed  to  have  thiy  effect,  "air  is  disengaged  into  the  cellular  substance, 

and  therefore  termed  discutients,  are  em-  so  as  to  cause  a  crackling  sensation.    To 

ployed;  such  as  ^,  ammon.  moriat.  ^ss.  this  stage  the   term  gangrene  is  appHed ; 

aceti  et  spir.  vin.  rectif.  ai  tb  j.   7.  Warm  but  when  the  part  has  become  quite  black, 

applications,  as  poultices  or  fomentations,  and  lias  lost  its  motion,  sensation,  and  heat, 

occasionally  relieve,  when  the  cold  washes  it  is  called  sphacelus, 

are  ineffectual.  Tlie  blood  coagubites  in  the  large  vessels' 

Inflammation  terminates  in   resolution,  leading  to  the  part,  and  consequently  the 

whidi  is  tlie  gradual  subsidence  of  all  the  separation  of  the  lunb  is  not  followed  by 

symptoms ;  in  suppuration,  or  the  formation  hemorrhage, 

of  matter;  or  in  mortification.  But  mortification  often  occurs  witliout 

Suppuration,    The  inflammatory  8ymp>  preceding  inflammation  in  parts  and  sub- 

toms,  instead  of  yielding  to  tha  treatment,  jects  when  there  if  great  weakness.  Tying 
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the  arterf  of  a  limb ;  impeding  the  return 
of  the  ▼enons  blood;  continued  topical  pres- 
sure in  a  weak  constitution;  cold,  when 
followed  by  the  opposite  extreme ;  are 
causes  of  this  description.  A  peculiar  mor- 
tification, begionins:  at  the  toes  of  old  per- 
sons, and  proceeding  upwards^  is  of  this 
kind. 

Wlien  tlie  mortification  has  stopped,  a 
ticfmed  botmdary  separates  the  dead  and, 
living  paits;    the  lymphatirs  remove  the 
connect! lis  matter,  so  as  to  form  a  groove, 
in  \%hich  suppuration  commences;  and  this 
groove  extends  deeper  and  deeper  until 
complete  separation  is  effected.    Our  treat- 
ment miiMt  be  directed  to  the  object  of 
•topping  the  disorder;  in  which  view  atten- 
tion to  the  constitutional  disturbance,  that 
is  usually  very  great,  is  of  primary  impor- 
tance.   The  state  of  the  digestive  organs 
'will  demand  paiticular  attention.'  The  great 
pain  frequently  requires  opium.  Cold  washes 
while  the  inflammation  continues  high ;  and 
•derwards  a  poultice  of  bread  or  liosebd, 
•lone,  or  in  combination  with  very  finely 
powdered  charcoal,  are  the   best  topical 
uieans.    Amputation  of  a  limb  can  never  be 
allowed,  until  the  line  of  separation  between 
the  dead  and  living  parts  is  clearly  formed. 
When  tl^  inflammation  has  abated,  and  the 
•cparation  is  going  on,  (which  should  in  ge- 
neral be  left  entirely  to  nature)  the  consti- 
tution should  be  strengthened  by    every 
means  both  of  food  and  diet.    Hence  bark, 
with  wine  and  aromatic  confection;  fejT'- 
inented  liqu6n,  and  a  nonrishing  diet,  be- 
come proper.     Bark,  however,  is  by  no 
means  so  universally  beneficial  in  mortifica- 
tion as  many  surgeons  suppose:  if  sympa- 
thetic inflammatory  fever  be  present,  or 
derangement  of  the  cbylopoietic  organs,  it 
would  certainly  be  bnrtful ;  but,  where  de- 
bility shows  itself,  thb  remedy  most  be  in- 
•tanily  employed.     Opium  is  often  very 
•enriceable ;  and  it  has  been  represented  by 
Mr.'  Pott  as  almost  a  specific  ui  the  mortifi- 
cation of  the  toes  and  feet  of  old  persons, 
where  it  most  be  used  ui  a  very  free  way. 
The  same  rem^y  will  be  of  service  ui  other 
CMes,  where  the  disorder  is  preceded  and 
accompanied  with  great  pain,  but  not  in- 
flammation. 

Erynpelas  is  a  tpedet  of  snperficuil  in- 
flammatiOD,  in  whidi  the  red  colour  is  tinged 
more  or  leas  with  yellow,  particularly  to- 
wards the  termination;  it  spreads  rapidly 
and  widely ;  there  is  swelling,  without  much 
elcvatioii,  hardnesi,  or  drcmnscriptioo. 
llieskhiitglossyyaiid  its  cokrar  diappean 


on  pressure.  The  pain  is  of  a  burning  or 
itdimg  kind.  It  oAen  changes  its  seat ;  and 
is  attended,  when  it  recovers,  with  desqua- 
mation of  the  cuticle.  Sometimes  vesicles 
are  formed.  It  seldom  suppurates;  but 
when  it. does,  the  abscesses  are  very  exten- 
sive, as  adhesions  seldom  take  place,  to 
Hmit  the  expansion  of  the  matter.  Morti- 
fication ensues  in  some  imtances. 

The  constitutional  affection  varies  con- 
siderably, according  to  the  degree  of  local 
disturbance.  Languor,  head-ache,  loss  of 
appetite,  nausea,  vomiting,  oppression  of 
the  stomach,  and  foul  taste  in  the  mouth, 
precede.  It  is  most  dangerous  in  the  face, 
and  attended  with  the  greatest  disturbanceiy 
oAen  amounting  to  delirium. 

Disorder  of  the  chylopoietic  viscera,  and 
suppressed  perspiration,  are  tlie  most  pro* 
minent  causes  of  the  complaint.  .  Mild  pur- 
gatives, diaphoretics,  and  the  antiphlogistic 
regimen,  are  sufficient  in  tlie  slighter  cases. 
In  more  severe  attacks,  calomel^  combuied 
with  other  purges,  and  antimonials,  is  pro- 
per. Emetics,  where  the  stomadi  is  much 
distressed.  Bark  may  be  required  after  the 
disorder  subsides.  Cold  washes,  or  poul- 
tices, to  the  part,  as  they  seem  to  agree :  the 
former  are  preferable,  on  the  principle  of 
checking  the  inflammation. 

Carbuncle  is  a  very  violent  cmhealthy  kind 
of  inflammation,  attended  with  a  pabiful' 
deep  discolouration  of  the  skin,  a  very  re- 
markable thickening  and  iaduration  of  that 
|>art,  and  gangrenous  suppuration  under  it« ' 
occurring  usually  at  the  back  part  of  the 
trunk,  and  often  constituting  a  symptom  of 
the  plague  and  other  malignant  fevers.  Its 
size  varies  considerably.  Openuigs  form  in 
the  swelling,  and  give  issue  to  a  very  offen* 
sive  discharge;  and  in  the  end  extensive 
mortification  ensues.  Tlie  fever,  which  is 
at  first  inflammatory,  soon  becomes  typhoid ; 
and  strong  marks  of  chylopoietic  derange* 
ment  are  generally  attcndan(. 

The  swelling  must  be  completely  laid 
open  by  a  free  incision  through  the  brawny 
skin,  so  as  to  discharge  all  the  matter  and 
sloughs.  Purgatives  and  emetics  are  pro- 
per for  the  disturbed  digestive  organs ;  and 
the  debihty  which  remains  after  the  disorder 
has  subsided,  demands  strengthening  medi- 
cines and  food.  Opium  when  the  pain  it 
excessive. 

BoiU  are  similar  to  carbuncles,  except 
tliat  they  are  smaller,  and  require  the  same 
treatment;  the  state  of  the  chylopoietic 
organs  must  be  particnUu'ly  regarded. 

(Edimm  it  an  nnutual  accumulation  of 
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wtter  in  the  cellular  sobetance,  occasioning    kept  in  view  when  tbe  whole  body  it  affect- 
•  general  swelling  of  the  part,  without  diA-     ed.    Vobtiles  and  Qtemntitorits  may  be 
colouration,  that  pits  on  pressure,  is  uneasy     used  when  animation  has  returned;   and 
nther  than  painful,  and  increases  in  a  de-     warm  wine,  or  spirits,  should  be  introduced 
pending  position.     It  arises  from  constitu*    into  the  stomach  as  spet^dily  as  possible, 
tional,  or  local  weakness.    In  the  latter         Chilblains  are  caused  by  exposure  of  parts 
case,  which  alone  belongs  to  surgery,  let     to  the  vicissitudes  of  heat  and  cold,  par- 
.the  cause  be  removed;  pot  tlie  limb  iu  a    ticularly  in  young  persons,   females,  and 
horizontal  posture ;  employ  frictions  with     such  as  are  brought  up  tenderly.     Before 
flannel,  and  camphorated,  or  other  slightly    they  are  ulcerated  ice,  cold  water,  or  snow, 
atimukiting  applications,  and  then  apply  a    may  be  applied  two  or  three  times  a  day  j 
moderately  tight  roller.  and  the  parts  should  be  kept  dry,  and  in  an 

Burns  are  attended  with  violent  inflam-  uniform  temperature.  In  some  cases,  topi- 
mation  of  the  part,  severe  pain,  and  fever,  cal  stin)ulants  seem  more  beneficial,'' as  spir. 
The  cuticle  is  raised  into  clear  yellow  blis-  vin.  camph.  or  tinct.  myrrhs  rubbed  in ; 
ters.  Hie  part  may  be  destroyed  at  once,  also  vinegar  and  alum  lotion.  Sp.  vin.  camph. 
and  converted  into  a  dead  black  sabstance,  and  tinct.  cantharid.  in  equal  parts,  have 
or  it  may  slouch  from  the  subsequent  m-  been  very  nseful. 
flammatioti.    If  vesications  do  not  form,  woundi. 

suppuration  will  probably  not  take  place.  These  vary  so  much  according  to  their 
Where  the  injury  is  very  extensive,  the  extent,  the  degree  of  violence  employed, 
breathing  is  much  affected.  the  powers  of  the  part,  its  importance  to 

As  burns  ai«  violent  local  inflammations,  lift?,  complication  with  bleeding,  fracture 
the  antiphlogistic  treatment,  botli  locally  of  bones,  &c.  that  they  most  be  considered 
and  generally,  was  tlie  usaal  surgical  prac-    imder  various  heads. 

tice,  until  Dr.  Kentish,  who  then  practised        The  size  of  the  wound  is  a  matter  of  con- 
surgery'  at  Newcastle,  introduced  the  oppo-    sequence ;  a&a  very  large  cnt  may  produce 
site,    but   as   subsequent   exi>enence    has    serious  consequences,  although  no  important 
proved,  much  more  successful  plan  of  ap-    parts  are  injured.    The  degree  of  violence 
plying  hot  oil  of  turpentine,  or  alcohol,  and     done  to  the  fibres  is  another  material  con- 
then   covering  tiie    part  with  a  liniment    sidfTation :    a  wound  in  which  the  parts 
composed  of  ung.  resin,  flav.  and  ol.  tereb.     have  been  bruised,  stretched,  and  lacerated^ 
on  the  principle  of  maintaining  tlie  action     as  well  as  divided,  will  often  mortify  from 
of  the  part  by  an  adequate  stimulus,  which     that  cause  only ;  hence  contused  and  gun- 
is  to  be  gradually  diminished.  Tlie  6rst  dress-    shot  wounds  are   particularly  dangerous, 
ing  remains  lor  twenty -four  hours  ;  and  in     Such  injuries  too  as  expose  drcumscnbod 
the  second,  warm  proof-spirit,  or  Uudanum,     cavities  are  ahirming,  on  account  of  the  in* 
may  be  used  before  the  plaister  is  applied ;     flammation  which  generally  follows  snch 
^which  alone  suffices  for  the  third.    When    exposure;  hence  the  danger  of  even  a  sliglit 
mppuration  commences,  powdered  chalk,    wound  in  the  belly,  chest,  or  large  joints, 
and  a  plaistc  r  of  cerat.  lap.  calam.   Opium    A  sliglit  wound  of  a  part  who»e  functions 
and  good  diet   are  to  be  allowed  at  the    are  intimately  connected  with  life,  is  oAen 
commencement  of  the  treatment,  with  the    fataU 

topical  stinmlns.  Simple  incised  wounds  require  only  tlmt 

Effects  of  cold.  When  a  limb  has  been  the  sides  should  be  brought  into  a  state  of 
frozen,  heat  omst  be  communicated  to  it  apposition,  and  maintained  in  that  tondi- 
very  gradually.  The  sudden  application  of  tion ;  by  means  of  adhesive  plaister,  assist- 
ronsiderable  warmth  will  inevitably  cause  ed  |>erhaps  by  bandage, 
mortification.  Rub  the  part  with  snow,  as  Hemorrhage,  which  frequently  attends 
persons  in  northern  countries  do  their  ears  these  injuries,  demands  particular  care,  as 
or  noses  when  tlius  affected,  or  with  cold  it  must  be  stopped  before  any  thing  else  is 
water,  until  motion  and  sensibility  return,  done.  If  the  blood  flow  trom  an  artery,  it 
Then  camphorated  spirit  of  wine  may  be  is  a  florid  red,  and  comes  out  in  jets  ;  if 
nsed,  and  ultimately,  a  moderate  approach  'from  a  vein,  the  stream  is  uniform,  and  the 
to  the  Are  may  be  allowed ;  or  else  the  colour  dark  purple.  If  the  vessel  be  not 
patient  may  be  put  in  a  warm  bed,  and  largo,  the  bleeding  often  stops  of  itself, 
warm  flannels  may  be  applied  locally  ;  ge-  Tlie  divided  artery  retracts;  tlie  surround- 
neral  perspiration  being  at  tlie  same  time  ing  cellular  substance,  becoming  injected 
promoted.    l*he  same  principles  must  be    with  blood,  presses  on  its  mouth  j    anid 
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finally,  the  blood  coagnlatcs  in  the  orUice. 
Thus  tlte  aides  of  the  vessel  f^row  toj^other. 
But  death  woald  often  take  place  before 
the  bleedinif  stopped  in  tliiit  way,  particu- 
larly if  the  vr.'iAel  were  large ;  or,  at  all 
events,  great  dai)<;er  would  arise  from  tlie 
bleeding.     Heucejti^  alwa}s  desirable  to 
tie  the  mouth  of  the  bleedin<;  vcsuel,  which, 
secures  ua  at  once  from  all  alarm  on  the 
subject  of  hemorrhaqe.    A  Ji<;ature,  when 
properly  applied,  is  found  to  cut  through 
the  two  internal  coats  of  an  artery  ;  the  in- 
flammgtion  thus  excited  in  the  vessels  of 
the  part  is  attended  with   an  effusion   of 
coagulatini;  lymph,  which,  together  with  the 
coaierulation  of  die  blood,  etfectually  closes 
the  tube,  before  the   separation    of   the 
thread,  which  is  seldom  delayed  beyond  a 
fortnight.    The  ligature  should  include  tlie 
artery  only ;  or,  when  it  is  small,  a«  little 
tarroundiuK  matter  as  possible ;  when  the 
vessel  b  large,  it  may  be  drawn  out  with 
the  forceps :  in  the  latter  case  a  tenaculum 
must  be  used.    As  niudi  fpice  may  be  em- 
ployed, in  drawing  the  knot,  as  can  con- 
veniently be  exerted  by  the  hands. 

Tlie  us('.  of  the  ligature,  in  hemorrliage,  is 
preferable  to  every  other  means :  the  tour- 
niquet may  be  placed  on  the  limb,  until 
the  veMcl  is  found  and  secured.  When  the 
main  arterial  trunk  of  a  part  is  compressed 
by  the  pad  of  this  instrument,  there  is  no 
immediate  danger  of  bleeding. 

Tlie  tourniquet,  in  common  use,  for  which 
we  are  indebted  to  a  French  surgeon.  Petit, 
consists  of  a  band  and  burkk*,  a  pad,  and  a 
sort  of  bra«s  bridt^,  capable  of  being  ele- 
vated and  depressed  by  means  of  a  screw. 
The  band  is  first  bnckled  round  the  limb  in 
such  a  mauner  tliat  the  pad,  which  is  attach- 
ed to  the  l>and,  is  placed  exactly  over  the 
artery.  Tlie  bridge,  over  which  the  band 
priK'eeds,  is  to  be  then  raised  by  turning 
the  screw,  and  thiu  a  due  degree  of  pres- 
sure in  produced.  It  affords,  however,  only  ' 
a  temporary  security.  When  a  tourniquet 
cannot  be  procured,  pressure  may  be  made 
by  any  sintple  ligature  round  the  limb, 
twisted  to  tlie  requisite  tightness  by  means 
of  a  stick. 

Compresses  and  bandages  will  sometimes 
stop  bleedings  by  their  mechanical  prea- 
sore;  but  are  inferior  to  the  ligature.  If 
the  bleeding  vessel  cannot  be  found,  if  there 
be  rather  a  general  oozing  than  an  hemor- 
rhage from  any  considerable  vessel,  or  if  tlie 
artery  lie  .a^^ainst  a  bone^  as  those  of  the 
fcalp,  this  method  may  be  employed. 

When  a  Urge  artery  has  j eceived  a  small 


wound,  as  the  brachiul  in  bleeding,  the  fol- 
lowing plan  nray  be  tried.  Apply  a  tour- 
niquet so  as  to  command  the  flow  of  blood 
into  the  vessel.  Bring  tlie  edges  of  tlie  ex- 
ternal wound  into  contact.  Bind  on  firmly 
with  a  roller  a  graduated  compress,  with 
the  apex  placed  exactly  in  the  situation  of 
the  wound  of  the  artery.  A  longitudinal 
compress  has  sometimes  been  added  in  the 
course  of  the  vessel,  above  the  wound  ;  bat 
it  would  probably  impede  the  circulation 
too  much.  Then  let  the  limb  be  kept  per* 
feclly  quiet. 

The  uHe  of  agaric,  of  the  actual  and  poten- 
tial cautery,  and  of  styptics,  as  means  of  ar- 
resting hemorrhage,  are  banished  from  mo* 
dern  surgery. 

When  bleeding  is  stopped,  and  all  foreign 
bodies,  or  coagula  of  blood,  have  been  re- 
moved, the  sicif  s  of  the  wonnd  should  be 
approximated  by  means  of  sticking-plaster, 
assisted,  if  necessary,  by  the  position  of  the 
part,  by  bandage.  Sec,  In  forty  eiglit  hohn 
the  sides  of  a  wound,  healed  in  this  way, 
will  be  agglutinated,  and  the  process  by 
wliich  they  are  united,  is  named  *'  union  by 
the  first  intention."  Sutures  were  formerly 
employed  in  the  treatment  of  such  wounds, 
but  their  use  is  restricted  now  to  the  Very 
few  cases  where  the  sticking-plaster  can- 
not be  conveniently  applied,  as  tlie  hare- 
lip, Sic,  They  have  fidlen  into  disrepute  as 
a  general  mode  of  treating  wounds,  prui- 
cipally  because  they  tend  to  increase  in* 
flammation.  Tlie  new  wounds  which  they 
make,  tlieir  irritation  as  extraneous  bodiesi 
the  forcible  manner  in  which  they  drag  the 
living  parts  together,  and  their  incapacity, 
in  general,  to  accomplish  any  nseful  pur- 
pose, which  position,  adliesive  plaster  and 
bandages  cannot  effect,  are  strong  motives 
for  reprobating  their  general  employment. 
They  often  bring  on  such  irritation  as  to 
render  their  remo^ral  necessary. 

The  sides  of  a  wound,  treated  in  the  way  * 
now  described,  throw  out  coagulating  lymph, 
which  joiys  them  together.  This  forms  an 
uniting  medium,  through  which  new  vessels 
shoot  from  the  opposed  surfaces.  We  can- 
not help  admiring  the  celerity  with  which 
this  uniting  process  is  completed.  The 
wound  produced  in  amputating  a  thigh  it 
often  securely  united  in  seventy-two  hours ; 
and  tlie  principles  now  detailed  apply  to 
the  management  of  all  woonds  made  by 
surgical  operation. 

Punctured  woundi  are  often  attended  with 
more  pain,  inflammation,  6x.  tiian  others. 
EiUarging  their  orifice  k  an  mraecesiiry 
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practice,  noless  abscestes,   or  extracting  object  to  be  iccoroplished.  Foreign  bodiet 

foreign  bodies  should  demand  it.    A  sooth-  should  be  extracted  if  it  can  be  done  emly ; 

ing  plan,  by  means  of  emollient  poultices,  bat  tedious  examinations  and  incisions  are 

&c  is  preferable.  improper,  particularly  when  the  belly  or 

Lacerated  and  eontuted  wnmd$f  on  ac-  chest  are  wounded.    The  mildest  dressings 

count  of  the  violence  attending  their  inflic-  and  treatment  shonld  be  employed.  Fomen- 

tion,  do  not  unite  like  simple  cuts  by  the  tationsand  poultices,  and  dressings  of  white 

Ant  intention.  Yet  they  should  be  brought  cerate,  answer  every  end. 

together,  9gfd  inflammation  obviated  by  the  Poitmud  umiais.  The  stings  of  bees,  ice. 

appropriate  treatment.  the  bites  of  gnats,  and  other  insects,  are 

If  a  wound  does  not  unite  by  the  first  in-  treated  by  coM  applications,  and  attention 

tention,  it  mnst  granulate  and  cicatriie.  to  the  constitution  if  the  general  irritatioB 

Pus  is  secreted  from  its  surface,  which  be-  be  great    In  the  bite  of  the  viper,  ahurm* 

comes  red  and  uneven,  rising  into  little  ing  symptoms  usoally  arise;  riz.  swelling, 

protuberances,  called  granulations.    These  heat  and  pain  of  the  limb ;  small  and  weak 

fill  up  the  cavity  of  the  wound  to  a  level  pulse ;  head-ache  and  vomiting,  &c.    Per- 

with  the  skin,  which  then  grows  over  and  haps  excision  might  be  proper  at  the  veiy 

covers  them  by  a  newly  formed  smooth  pel-  first ;  or,  at  all  events,  the  wound  should 

Jicle,  teimed  a  cicatrix.    When  this  process  i  be  carefiilly  cleansed.    Emetics,  and  vola- 

is  completed,  the  newly-formed  part  is  ab-  tile  alkali,  have  been  commended  as  coih 

sorbed  to  a  great  degree,  and  hence  the  stitutional  means. 

nirrounding  healthy  skin  is  drawn  from  all  HydnphM^  arises  fitim  the  bite  of  m 

aides  over  the  situation  of  the  tiround,  pre*  mad-dog,  or   other  rabid   animal.    The 

senting  a  puckered  appearance.  wound  heals,  but  m  about  three  weeks  a 

GumlM  wimndi  are  attended  with  great  dull  pain  is  again  felt  in  it.    Dejection  of 

laceration  and  violence,  insomuch  that  the  spirits  appean  at  the  same  time,  followed 

parts  ui  their  track  are  killed,  and  must  be  soon^  by  the  dread  of  water;  and  intoler* 

ttuowpi  off  in  the  form  of  sloughs.    They  able  sense  of  snfibcation  and  convnisions  at 

UTfi  veiy  often  cmnplicated  with  fractures,  aqy  attempt  to  swallow  fluids.    Horror  of 

wounds  of  arteries,  viscera,  &e.  and  with  the  countenance,  redness  of  the  eyes,  con* 

the  Utrodnction  of  foreign  bodies,  as  baHs,  vnlsive  and  violent  movements,  Sec.  con- 

portioiis  of  clothing,  &c.  thme  to  the  time  of  death.   Excision  of  the 

Innedlite  ampntatioD  Is  often  neceiiafy  bitten  part  is  the  only  preventive ;  it  should 

in  gunshot  woonds  of  the  limbs;  and  often  be  employed  at  any  time  previons  to  the 

.  there  is  much  doubt  wl|Btber  this  means  aeoeftion  of  symptoms ;  the  use  of  caustic, 

should  be  adopted  or  no.    It  may  be  done  &c.  is  very  uncertain.    No  remedy  is  or 

immediately  after  the  accidept,  before  sop-  the  least  use  when   the  symptoms  have 

puration,  fever,  &c.  have  supervened ;  or  appeared. 

when  the  violent  inflanubatioa,  swelling,  Csnlasietif,  vrhen  slight,  may  be  treated 
4cc.  have  abated^  By  defoning  it  to  the  by  cold  applications,  and  quietude  of  the 
latter  period,  the  targeon  has  often  a  chance  injured  part.  In  other  cases,  topical  bleed- 
of  laving  the  limb ;  and  if  he  does  qot  sne-  mg,  fiillowed  by  discotient  lotions,  as  sal 
ceed,  he  operates  under  more  fovoorable  ammoniac  in  vinegar  and  water,  or  fomen- 
chrcumstances,  as  a  patient  liabituated  to  .tationsofhot  vinegar,  and  afterwards  cam- 
disease  bears  an  operation  much  better  phorated  liniment,  are  required.  Purging 
than  a  person  in  good  health.  Yet  this  is  and  venesection  are  sometimes  necessary, 
not  meant  as  an  argument  against  inune-  P^hfP^  ve  fleshy  excrescences,  growing 
diate  amputation  in  any  case;  for  by  tliat  from  a  thin  pedicle,  and  occurring  most 
practice  ;»  simple  incised  vround  is  substi-  commonly  in  the  nose  and  uterus.  Those 
tuted  for  a  complicated  lacerated  one ;  -and  of  the  nose  are  divided  mto  the  fleshy,  or 
the  constitntion  escapes  that  haard  which  benign,  which  are  vrfaite,  soft,  and  nnat- 
repeated  spppuraiions,  painfid  incisions,  tended  with  pain ;  and  the  malignant,  which 
^c  are  inevitably  attended  with.  Besides,  are  hard  and  painfiil,  and  according  to  some, 
after  the  constitution  is  nwl^  ruined  by  of  a  carcinomatous  nature*  They  grow  most 
the  processes  of  recovery  ftom  a  dreadfol  in-  firequently  from  the  spongy  bones;  occa- 
jury,  the  limb  is  often  no  betier  ^han  a  sion  at  first  an  obstruction  of  the  nose,  and 
wooden  one.  gradually  fill  up  the  whole  cavity;  extend 

Incisions  at  the  entrance  and  exit  of  the  backwards  to  the  throat;  expand  the  nostril 

ban  are  not  necemry,  nnlesi  there  li  an  by  elcTatmg  the  oi  aasi;  doitroy  the  other 
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•hraei ;  and  prodae^,    MccesiTely,  fistula  nnUbrmly  and  firmty  over  the  whole  limb. 

Ipchrymalis,  inflammation  and  ulceration  of  Bat  the  roost  soccGssfiil  treatment  is  that 

ijt  schneiderian  membrane,  caries, of  the  proposed  by  Mr.  Baynton,  of  Bristol,  of 

bones,  6cc. ;  some  often  bleed.    They  must  surronndins:  tJie  limb,  for  a  considerable 

be  extracted  by  means  of  forceps ;  hy  which  extent,    with  straps  of  adhesive  plaister, 

the  tnmoiir  is  seized,  and  torn  away  from  applying  a  roller,  and  keeping  wet  dotha 

its  root.    This  process  mni^t  bo  repeated  on  the  part,  if  there  be  pain.    This  prac* 

until  the  nostril  is  cleared.    If  any  pre-  tice  indeed  often  sncceed^,  where  the  nicer 

sent  in  the  throat,  they  may  be  removed  is  of  the  irritable  cast:  the  pressure  df  the 

in  tiie  same  way  from  that  part.  If  trouble-  roller  is  useful,  and  the  cold  water  relievca 

some  bleeding  should  follow,  and  not  yield  the  pain.    It  is  most  particnliirly  beneficial 

to  a  prohe  armed  with  lint,  moistened  in  a  in  ulcers  of  the  legs,  attended  with  vahcoua' 

strong  solution  of  white  vitriol,  and  applied  veins ;  and,  in  short,  is  a  very  great  im 

to  the  part ;  a  piece  of  lint  may  be  drawn  provement  in  the  surgical  treatment  of  nice- 

fnto  the  posterior  opening  of  the  nose,  by  rated  legs,  as  it  does  not  require  the  pati* 

means  of  a  li^ture  introduced  through  the  ent  to  be  confined. 

nostril,  and  drawn  out  at  the  mouth ;  the        There  are  various  ulcers,  not  included 

front  aperture  being  also  stopped.  under  this  arrangement,  having  peculiari- 

Polypi  of  the  utenu  occasion  at  first  an  ties  m  their  appearance,  discharges,  Sec, 

enlargement  of  that  organ,    and  various  They  are  often  connected  with  disordered 

other  symptoms,  as  pain,  hemorrhages,  dec.  chylopoietic  organs. 
The  tumour  escapes  from  tlie  uterus,  and         Encysted  tumomrt  consist  of  a  cyst  of 

by  its  presence  in  the  vagina  irritates  the  various  duckness,  containing  a  matter  of 

rectum  and  bladder ;  causing  still  worse  very  different  consbtence  and  appeanmces ; 

uterine  affections,  as  bleedings,  discharges  according  to  which  the  tnmour  is  called  me- 

of  other  kinds,  £cc.    At  last  it  descends  liceris,    the  contents   resembling   honey; 

tbrougli  the  external  parts^  with  an  aggra-  atheroma,   when  of  a  pappy  nature  ;  or 

▼ation   of  all  the  distressing   symptoms,  steatoma,    when  of  a  fiitty  kind.     They 

Now   it  must  be    carefully  distinguished  must  be  extirpated,  care  being  taken  to 

from  the  prolapsus,  or  inversic  nteri.    It  remove  the  whole  cyst  m  an  intire  state, 
should  be  Vcmoved  by  means  of  a  ligatore        Sarcomatmu  tumours  are  fleshy  masses, 

conveyed  to  its  root  in  the  ntenis,  by  in*  organized  throughout,  produced  by  chfo- 

stmments  designed  for  that  purpose,  as  nic  inflammation,  sometimes  being  newly 

the  double  canula  of  Lcvret,  or  the  im-  formed ;  at  others  merely  enlargements  of 

proved  instrument  of  Richter,  represented  originally  existing  parts,  possessing  a  mor« 

in  Cooper's  ^  First  Lines."  or  less  defined  cyst  or  capsule,  which  is 

Ulcers  are  consequences  of  wounds  that  formed  by  a  condensation  of  the  snrroond* 

have  not  united  by  the  first  intention ;  or  ing  cellular  snbstance.    Their  stmctore  is 

of  a  diseased  process,  named  ulceration,  in  very  various,  sometimes  consisting  entirely 

which  a  breach  is  made  in  the  substance  of  of  fat,  at  others  of  a  fleshy  vascular  mass, 

the  body  by  the  absorbents.    A  healthy  in  which  there  may  be  cysts,  or  division 

ulcer  has  small  florid  and  pointed  grannla-  into  something  like  lobes,  «&c.    In  the  rapi- 

tions,    which  secrete  a  thick  white  pus.  dity  of  their  growth,  pain.  Sec,  they  differ 

Here   any  simple   dressing,    confined    by  very  much ;  some  ako  aflrct  the  lympha- 

means  of  a  roller,  is  sufficient.  tics,  which  others  do  not.    As  they  are 

But  the  ulcer  may  be  irritable,  t.  e.  at-  prodnced  by  chronic  inflammation,  local 
tended  with  pain,  a  thin  and  discoloured  bleeding  and  cold  washes  will  generally  ar- 
secretion  firom  its  surface,  ragged  edge,  no  rest  their  growth,  and  oft«>n  reduce  their 
distinct  granulations,  Sec.  Here  decoc-  size.  Topical  stimuU  may  aho  be  employed 
tion  of  poppy  heads,  used  as  a  fomentation,  with  the  view  of  discussing  them;  but  ex- 
emollient  poultices,  solntion  of  opium  tirpation  is  the  only  plan  to  be  relied  oo. 
(3iss  to  tt)(i  of  water)  are  proper;  or  it  may  I1ie  mode  of  operating  will  be  explained  hi 
be  indolent,  i.  e.  not  painful,  having  thick  speaking  of  the  amputation  of  the  breast, 
edges,  flabby  colour,  and  imperfect  grann-  Cardmoma  commences  with  a  hard  pmn* 
latioflM.  Irritable  ulcers  are  broo|^t  into  ful  tnmour,  termed  a  schimis,  which  qIm- 
this  state  by  too  long  poulticing.  Stimn-  rating  forms  cancer.  As  several  olfaer 
lating  applications  to  the  sore  are  proper  swellings  are  both  hard  and  painful,  dispri- 
here ;  as  red  precipitate,  solution  of  hmar  mioation  becomes  particularly  necesairf • 
ranstlcy  &c.  oonhiiied  with  a  roller  applied  Schirrw  has  an  iiaevea  ted,  is  atlaadtd 
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with  occasional  darting  pains,  affects  all  the  swelling  is  irregular,   tlic  skin  livid  ;  and 

saiTOuoding  'parts,  so  that  the  .tt^nour  be-  pulsation  may  or  may  not  be  present, 
comes  fixed  to  tlie  muscles  and  skin,  which         The  taricnus  aneurism  is  where  tiie  It' 

latter  has  a  dull  leaden  colour.    When  cut  -tcry  has  bi*en  wounded  in  phlebotomy,  and 

into  it  exhibits  a  hard  gristly  appearance,  the   blood  escapes  from  it  into  the  vein, 

with  white  ligamentous  bands,  extending  causing  a  varicous  enlargement  of  tiiat  ves- 

into  the  sunroanding  fat.    When  it  becomes  sel,  with  pulsation,  and  a  peculiar  hissing 

a  cancer,  a  large  chasm  is  ibnned  by  nice-  noise.    This  is  not  dangerous,  and  requires 

ration  and  sloughing :  the  sore  is  unequal,  no  treatment. 

with  thick  indurated  edges,  and  copious        The  treatment  of  aneurism  consists  in 

discharge  of  fetid    sanies,  combined  fre-  preventing  the  6ow  of  blood  into  the  tu- 

quently  with  bleeding.     A  fungus  often  mour,   which    then    gradually  diminishes, 

adses.    Previonsly  to  this  period  the  ab-  Hence  it  is  obvious  that  those  of  tlie  aorta 

8orbent  glands  are  generally  swelled,  and  can  admit  of  no  remedy.  In  the  limbs,  ho  w- 

tbey  afterwards  take  on  tlte  same  disease,  ever,  they  may  be  cured  by^  the  operation 

Extirpation  in  th^  earliest  state  is  the  only  of  exposing  the  artery  at  a  considerable  dis- 

tafe  treatment :  it  may  be  performed  after  tance  from  the  tumour,  nearer  to  the  heart, 

the  gUuids  are  affected  j  1)ut  then  those  also  passing  a  double  ligature  imder  it,  tying 

should  be  removed.  .  Here,  liowever,  as  Hiese  at  the  parts  where  the  vessel  is  sur- 

well  as  when  ulceration  has  occurred,  tlie  rounded  by  its  natural  connections,  and 

disease  often  recurs.     Cicnta,  belladonna,  dividing  it  between  them.     A  single  liga- 

digitalis,  mercury,  arsenic,  &c.  have  been  ture  will  be  sufficient,  but  it  is  not  so  safe, 

tried  internally  without  snccess.    Opium  is  In  thi;iway  any  artery  may  be  operated  on, 

necessary  as  a  palliative.     Caustics  com-  from  the  axillary  above  the  clavicle,  the 

posed  of  arsenic  have  often  been  used,  in  external  iliac  above  the  crural  arch,  and  the 

order  to  destroy   the  tumour  by  slough-  carotid  by  the  side  of  the  trachea,  down 

ing,  probably  neve^  with  success  in  a  true  to  their  respective  ramifications.    The  false 

Bchirms.  i  aneurism  should  be  opened  opposite  to  the 

CrongUont  are  sinall  bard  tumours,  not  wounded  part  of  tlie  vesoel,  the  tourniquet 
painful,  containing  in  a  cyst  ^  ^ni^  like  being  previously  applied ;  tlie  coagula  re- 
white  of  egg ;  connected  with  a  tendon,  moved,  and  two  ligatures  placed  on  the 
and  occurring  most  fi^qnently  on  the  hands,  artery  as  in  the  preceding  kind. 
Pressure,  stimulating  applications  by  means  Fames  are  dilatations  of  tiie  veins,  occnr- 
of  friction,  or  extirpation  by  the  knife^may  ring  in  parts  where  the  return  of  the  blood 
be  employed.  is  contrary  to  gravity,  or  where  pressure  is 

Aneurisms  are  swellings  formed  by  the  made  on  the  trunks  so  as  to  obstruct  that 
dilatation  or  nipture  of  arteries ;  the  former  return :  hence  they  are  most  frequent  in  the 
•  being  named  true,  and  tlie  latter  spurious;  legs.  The  affected  vessels  swell  into  irre^u- 
but  this  distinction  is  of  little  nse  in  prac-  lar  knots,  in  which  the  blood  is  at  first  fluid, 
tice.  Itie  tumour  (Hilsates,  except  when  but  afterwards  coagulated.  The  complaint 
tlie  artery  above  is  compressed ;  it  is  not  at  first  m  not  painful,  but  afterwards  he- 
painful;  it  may  be  made  to  disappear  by  comes  so,  and  gives  rise  to  troublesome 
oi^ns  of  pressure  in  an  early  stage.  When  ulcerations.  Tlie  vessel  sometimes  bunts, 
it  has  irrown  to  a  great  size,  the  pulsation  is  and  considerable  bleedings  follow, 
often  diminished,  for  at  first  the  blood  does  The  cause  shoui  1  be  removed,  and  a 
not  coagulate  in  the  bag,  which  is  the  case  tight  banda|;e  applied,  the  horizontal  posi- 
afterwards  to  a  great  extent.  Tlie  size  of  tion  being  preserved.  When  this  treatment 
the  tumour  becomes  very  inconvenient,  its  does  not  succeed,  tlie  trunk  of  the  vein 
pressure  causing  (vdema,  caries,  &c.  The  may  be  tied  with  two  ligatures,  and  divided 
skin  at  last  grows  thin  and  bursts,  when  between. 

the  patient  dies  of  bleeding.   Aneurisms  of       Uemorrhoids^  or  pticsy  are  varices,  often 

this  kind    generally   occur  spontaneously,  attended  with  hemorrhage.     Leeches,  cold 

from  a  diseased  state  of  the  arterial  coats  ;  applications,  attention    to   regimen,  open 

.  but  ijuiuetiiues  a  strain  or  blow  gives  rise  state  of  bowels,  and  balsam  'copaivap,  are 

to  them.  means  of  temporary  palliation.    A  radical 

When  an  artery  is  wounded,  and   tlic  cure   may  be  effected  by  cutting  off  the 

blood  escapes  into  the  cellular  substance,  a  excrescences  with  scissars,  or  tying  them, 
false  aneurism  is  formed.     This  happens        Scrophula  attacks  particularly  tlic  lym- 

at  the  bend  of  the  arm  from  bleeding,   llie  phatic  glands  and  bones,  occasioning  a  soft 
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indolent  fwelling  in  tlie  former,  and  a  soft-  U  fully  forraed,  the  constitutional  effects 
ening,  together  with  a  carieua  affection,  of  be^n  to  appear,  and  manifest  themselvas 
the  ktter.  AQer  remaining  enlarged  for  a  by  slight  pain  in  tlie  part  and  axilla,  head- 
long time,  the  skin,  covering  a  scrofulous  arb,  shivering,  loss  of  appetite,  ^.  lliese 
tiunour,  becomes  of  a  light  purple,  and  subside  spontaneously  in  one  or  two  days, 
bursts,  discharging  an  unhealthy  matter,  During  the  general  indisposition  the  pustule 
and  leaving  an  ill-conditioned  sore.  Such  becomes  surrounded  with  a  broad  circular 
attacks  take  place  in  several  parts.  They  inflamed  raargm,  called  the  areola.  After* 
generally  occur  in  peculiar  constitutions,  wards  the  fluid  dries  up,  and  a  dark  brown 
and  the  affection  ii  considered  hereditary,  scab  forms,  which  remains  for  about  a  fort- 
In  the  treatment  we  endeavour   to  give  night. 

strength  to  the  constitution;  bark,  sea-air,  Venereal  disease.'    Ttiis  arises  from  the 
and   sea-bathing  are  particularly  service-  application  of  a  peculiar  morbid  poison  to 
able.    Attention  to  the  digestive  organs  is  tlie  body,  which  atfects  various  parts  in  sue* 
particularly   necessary.     Alkalies  have  ge-  cession.     It  first  attacks  the  geuitals  of 
nerally  been  relied  on,  but  without  due  either  sex,  where  it  appears  in  the  form  of 
grounds ;  acids  deserve  a  preference.    The  ^  circular  ulcer  or  ulcers,  with  a  white 
local  treatment  is  not  of  much  importance,  dirty  concave  surface,  and  thickened  edge 
The  suppurations  should  not  be  opened,  and  basis,  called  chancres.    Tliese  charac- 
The  scrofulous  affections  of  the  bones  will  ters  distinguish   them  from  various  other 
be  considered  under  Joints.  -  ulcerations  and  .excoriations,  to  which  the 
Cow  pox  (variolae  vaccinae,  vaccina,  &c.).  same  parts  are  exposed.    The  matter  ab« 
Ttiis  is  an  universal  poison,  derived  from  sorbed  from  tliese  causes  swellings  of  the 
certain  specific  sores  on  the  teats  and  nd-  lymphatic  glands,  named  buboes.    After  a 
ders  of  cows,  and  capable  of  being  coiilimu-  certain  length  of  time,  an  ulcerated  sore 
nicated  by. accidental  contact,  where  the  throat  appears,  attended  with  a  peculiar 
cuticle  has  been  removed,  or  by  means  of  '  copper-coloured  eniption  on  the  skin.    The 
inoculation,  to  the  human  subject.    A  per-  ulcer  of  the  throat  is  excavated,  and  the 
son  who  has  been  thus  affected,  is  rendered  diasm  appears  foul  on  the  surfisice,  with  an 
for  ever  after  incapable  of  receiving  the  appearance  like  a  white  slough,  and  a  de- 
small-pox  infection.      That  subjects,  who  fined  edge.    The  eruptions  vary'  consider- 
bad  taken  the  vaccine  disease  accidentally,  ably  ;  they  have  generally  a  reddish  colour ; 
were  thereby  secured  from  the  small-pox,  the  cuticle  pc«*Is  off  and  forms  again  sno- 
was  popularly  known  in  several  of  the  dairy  ccssively ;  at  last  a  true  scab  appears,'  nn- 
counties  of  England.    But  it  was  reserved  der  which  ulceration  takes  place.    After 
for  Jenner  to  show  that  the  cow-pox  could  some  time  swellings  of  the  bones,  called 
be  propagated  by  inoculation,  and  that  tlie  nodes,  appear,   and  gradually  suppurate* 
inoculated  disease  possessed  the  same  pro-  These  are  very  painful,  particularly  at  night, 
phy lactic  power  as  tlie  original  disorder.  Theaffectionsof  the  throat,  skin,  and  bones, 
It  is  not  a  merely  local  affection,  but  pro-  form  what  are  called  the  constitutional  symp- 
duces  a  general,  though  extremely  mild  toms  of  the  disease,  or  lues  venerea, 
disturbance  of  die  constitution,  which  is  The  treatment  of  this  disorder,  in  all  its 
ordinarily  so  trivial  as  not  to  excite  any  stages,  consists  in  the  exhibition  of  mer- 
alarm  in  the  very  youngest  subjects.    It  cury,  until  it  produces  its  peculiar  effects  on 
seems  probable,  at  present,  that  it  is  not  an  tlic  constitution :  these  are  universal  irrita- 
infidlible    security  against  the   small-pox,  bility,  quick  pulse,  dec.  together  with  in- 
although  the  number  of  failures  is  very  creased  secretion  of  saliva,  soreness  of  the 
small,  when  due  allowance  has  been  made  gums  and  mouth,  &c.    This  action  excited 
for  the  mistakes  of  the  ignorant,  and  the  by  mercury  destroys  the  action  of  the  dis« 
nidrepresentations  of  the  designing.      A  ea^^e  in  all  its  forms,  and  may  be  considered' 
small  inflamed  spot,  distinguisliable  about  a^  a  specific  an<l  certain  cure  of  the  disor* 
tlie  third  day,sl)ows  that  the  inoculation  has  der.    The  remedy  is  most  frequently  intro- 
succeeded.    This  increases  in  size,  becomes  duced   by  friction  on  the   thighs  ;   half  m 
bard,  and  ri^es  above  the  level  of  the  skin,  drachm  being  first  eiuployed   for  half  an 
A  small  quantity  of  fluid  can  be  discerned  in  hour  every  night,  and  increased  to  two  or 
the  centre  on  the  sixth  day,  and  t(ie  pustule  tlirce  drachms.  Hie  pil.  hydrarg.  is  tlie  fDOst 
increases  until  the  tenth  day.    This  fluid  common  preparation  fur  internal  use;  it 
will  communicate  the  disease  by  inocuU-    may  be  taken  at  first  in  doses  of  five  grauiSy 
taon.    On  the  eighth  day,  when  the  postule  momiog  and  night    Hydraif  ^  calcto.  gr.  j. 
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iflth  opiuiDi  and  corroiive  lablimatc,  are 
trs9  A«qiwul  modM  or  exhibiting  mercury. 
iMsUy,  mercnri*]  fumigations  liuve  liecn 
vmpIo;«i],  by  rxpoiiee  (he  p«iicnt  uakeij, 
in  K  woudiin  box,  to  the  fiimei  of  the  pul- 
vii  hydnrg.  cinerRiu,  tliniHn  on  a  lieated 
iron.  The  eSecl  of  mrrrury  on  the  solivirj 
spcreiion  and  Kuma,  ia  roniidrred  u  tlie 
crileiion  of  iu  airlion  on  the  >y.<lein  at 
tiirge ;  this  aliould  not  be  allowed  to  be- 
lome  comidcrabTe,  as  the  tBeeti  on  the 
conatitulion  arc  very  pernicious.  A  very 
Bliglil  aiTection  of  (he  gnma,  rontinned  from 
Bm  to  twelve  wreka,  will  be  aileqiiate  to 
the  fure  of  nioil  venereal  complaint).  The 
aelionof.tLe  remedy  is  itaiially  mainlarned 
for  a  forlniKht  alter  die  BympLooia  have  dis- 
appeared, foT  the  take  uf  aeeurily.  Via. 
lent  and  long  continued  ujtvation  otien 
ag)frava(ea  (be  caniplaint,  and  becomes  the 
•oitrce  of  other  disorders.  Dccaclion  of 
■arsa)iarilhi>DieEereon,  fnuiacnni,Ac.  nitroiM 
add,  opium,  and  other  remedies,  liave  been 
employed  in  venereal  cai-es;  bnt  (he  moat 
tliat  can  be  wid  of  ihem  ii,  (hat  (hey  are 
naefnl  re«toni(ivcs  after  (he  long  employ- 
ment of  mercury.  Thia  is  particularly  (he 
esse  Willi  tbe  nitroiu  acid. 

There  ia  not  mnch  to  be  s^d  on  (he  local 
treatment  of  (he  different  veuereal  symp- 
tonu.  Cbanrrea,  when  very  small,  have 
been  destrojed  by  lunar  caiutic,  or  eici- 
aion  -,  tliey  may  be  dreiaed  with  merenrial 
ir  any  solntion  of  metallic  aallA  ; 
(iih  solution  of  opium  if  irritable.  Bii- 
'&  may  be  poulticed,  if  painful. 


sible,  Tbe  conadtulion  of  Ibe  padent  which 
ia  frequendy  of  (lie  scrofuJons  kind  drnmuds 
the  K^ealest  i-are  :  bark,  sea-air,  tic.  are 
UiereTore  parlicidarly  pinper  in  such  case*. 
Where  the  Joint  is  too  thoronRhly  disea>pd, 
tuid  tbe  ranslitulion  is  sinking,  ainpiitution 
rauat  be  performed. 

Lease  cariilagiittai  tabtlaiite*  are  most 
frequent  in  (he  knee,  where  (hey  excite  in- 
flammation, aud  are  very  tronblenonie,  when 
tliey  get  between  the  ends  of  (lie  hoiica. 
Hiey  mu*(  be  removed  by  mean*  of  an  in- 
cision over  tbe  inner  surface  of  Ihe  intern^ 
condyle,  where  (hey  can  be  easily  fixed  by 
an  assistanl;  the  wound  shonid  he  riosed 
ins  Ian  lly,  and  eveiy  altenlion  paid  lo  keep 
off  lnflaninia(ion, 

Hgdrepi  arliciUi  occiirt  after  inflamnin- 
tioo  or  injury,  and  may  be  dispersed  by 
blialers  and  ravine  ointmrol  -,  or  by  friclioii 
with  camphorated  linimt-nts  or  mercurial 
ointmcnl,  united  with  raprciirial  purges. 


IVhilt  laeUiis  attacks  Ihe  larger  articida- 
tions  most  frequently.  I(  consists  in  an 
indolent  tumour  of  the  port,  wiihoiit  affec- 
tion of  the  skin,  impairing  (he  motions  of 
tbeJoiii(i  arising  from  adisetsed  slate  of  the 
bones  and  bgamenls,  which  cauiei  a  general 
thickening  of  (he  xiperincunibent  parts. 
The  enhrgemen(  proceeds,  the  Joint  be- 
comu  painful,  and  abscestcs  form  -,  the  pa- 
tient at  last  dying  hectic.  Tbe  treatment 
comistsinsubdniogcomplclely  all  increased 
action  in  tlie  part  by  leeches,  cupping,  cold 
washes,  &<:.  condoned  while  there  is  any 
remains  of  pain  or  heat ;  and  afterwards 
in  keeping  up  a  drain  from  (he  skin  by 
means  of  caustic  issues,  ot,  what  seems  tu 
be  more  advantageous,  by  Mi.  CroHlher's 
plan  of  blistering,  aud  dreasing  tbe  turlace 
witti  un|;uen(um  sabinr.  These  dnuni 
■lioiild  be  continued  for  six,  twelve,  or 
c^icen  moDtlH.    Perfect  te 


ftfcroiit  is  the  deatli  of  (lie  whole  of  a 
bony  cylinder,  excepting  its  artirular  por- 
tions ;  and  is  most  frrquent  in  tbe  (high  and 
tibia.  The  periosteum  separates  from  the 
affected  bones,  becomes  tbickeni'd  and  vas- 
cular, and  forms  a  new  case  surrounding- 
the  old  bone,  and  at  laslabsorbing  it.  This 
process  occupies  many  years ;  is  attended 
with  great  pain  and  swelling  of  the  limb  at 
first,  and  subsequently  with  abscesses,  which 
lead  down  to  (be  old  bone,  and  afford  issue 
to  copious  feltd  aiippurationa.  lu  some  in- 
stances ihe  old  bone,  wbicli  is  called  tlieae- 
qaei(ra,  has  been  removed  by  a  siiriical 
operation,  particularly  in  (he  tibia.  IVliere 
(his  cannot  be  admitted,  bli^len  dressed 
with  savine.  or  issnea,  will  remedy  the  irrita- 
tion, and  prevent  suppuration,  while  tbe  ab- 
sorption of  the  old  bone  is  going  on.  Leechcf, 
cupping.  Sec,  may  he  required,  ifinllaiiinia- 
lory  symptoms  manifest  llicnurlves.  Some- 
dmes  amputation  is  neceuary,  paiticubirly 
in  poor  penona,  nbose  circamitaucc*  wilt 
not  admit  of  delay. 

Ex/uliation  is  tin  term  applied  to  Ihe 
death  of  a  small  potdon  of  bone  ;  in  which 
generally  the  surgeon  musi  wail  unld  nature 
luiaieparaied  the  dead  part 

(Turirs  is  a  disease  of  Ihe  substance  of  a 
bone,  causini;  foul,  Jll-condidoned  iilcen, 

id  attended  with  occasional  exroliatiuna. 


Mea 


e  infli 


per  at  lint;  fallowed  by  coiiu! 

Hkkili  a  a  disorder  coruiadng  in  a  Hexi- 
hili(y  of  the  bonea,  and,  coiaequeally,  a  dr- 
Ibrailj  of  dw  part  affitcled,  occurring  ge- 


■trrally  b  weak  children.  Tlie  ■ 
*!ieuld  he  strenetlivned,  and  ni«dianical 
mram  will  aften  in  in  early  itagt  haw  con- 
lidFrabk  eflvrt  in  rfiionns  Uie  dcfonned 

Fratlartt  are  eillicr  simple  or  compound. 
Tlie  former  are  usaally  alleuded  witli  a  dja- 
tntlLon  at  the  liinb  ;  with  a  gPiUof;  or  cre- 
pilii*  percrplilile  on  rubdini;  Mie  broken 
riidt  >|^in>t  each  other;  with  pain  and 
■welling  ;  and  often  with  ipauiu  of  tlie 
miiicles.  The  accideot  is  renu'dicd  by  the 
rffuiiun  of  aiolt  vasrolar  muttnr  brtween 
the  broken  endi ;  and  by  the  gradual  dcpo. 
■ilinn  of  eartb  in  this ;  where  it  ■cijDiTe'i  a 
■ufficienl  QnnnrM  to  admit  of  the  part  be- 
in(  lued  aeain  at  variau  penodi,  fioni 
tlirre  to  ieven  weeki.  The  new  matter  L< 
calli-d  callus.  The  treatment  must,  conae- 
<)iiently,  consist  aimply  in  brinitiniE  Ihc  limb 
into  it>  natunil  position,  and  retaining  it 
there  firmly,  until  the  union  is  accomplinhed. 
In  eth'Cting  the  Tormer  abject,  some  force 
ti  alXen  necessary  where  the  muscle*  ha*e 
ihorlened  the  limb,  as  is  frequent  in  the 
tlu^  ;  and  this  is  termed  extension,  llie 
Utter  end  a  attained  by  meaiB  of  insim- 
menu  called  iplinti,  which  are  flrmly  bnund 
on  the  broken  limb,  including  genetally 
tlir  joints,  which  connect  it  to  the  neigh- 
bourine  parts,  and  which  of  conrae  must 
vary  In  tbtlr  foim,  &<-.  arcordinK  to  Uiat 
of  the  (lart  on  whieh  ihey  are  placed. 

Compooad  fraclurei  are  thooe  in  which 
there  ia  an  eatrmal  wound,  made  by  Ihe 
broken  bone,  which  generally  protrudei 
through  it.  Here  the  violence  lufiered  hy 
the  limb  is  much  greater^  iaflammation  of 
tlie  lurrounding  parts,  utensive  abacesies, 
exfulialioni  of  tfao  broken  ends,  and  great 
conslitutioml  sympathy,  may  be  natural ly 
expected.  Where  Ihe  injniy  is  very  vio- 
lent, the  hone  much  aliatiercd,  and  the  soft 
parts  lacerated  '^Diulderably,  immediate 
■mpulHtion  may  be  perfomied.  OUierwise 
clON  the  external  wound  :  lay  tbe  limb  in 
its  natoral  poaiuon,  and  keep  it  so  ;  and  pay 
■Iricl  aitentioa  to  the  eouslitution.  Ex- 
tensive ahaceMcs,  Ace.  may  render  ampnta- 
lioD  ueceitary  at  a  subsequent  lime. 

Oislocotioo*,  or  luxations,  are  Ihe  dis- 
placements of  the  articniar  turlaces  of  bones, 
by  external  violence.  Hence  Iheir  symp- 
toms arise  from  Ihe  alleicd  form,  and  im- 
paired timetians  of  tlie  parts.  Tlit  bead  of 
a  bone  is  out  of  its  naiiir«l  socket,  and  is 
lodged    in   unme   unnitiinl   situation ;    the 


examination.  Tbe  bant  must  be  TMlored 
by  means  of  force,  to  ils  proper  place,  and 
the  limb  kept  quiet,  onlil  the  eflerts  of  (ho 
violence  arc  gone  olF.  Compound  disloca- 
tions must  be  treated  on  ttie  same  princi- 
ples as  compound  fractures.  Sawing  olT 
the  end  of  the  bane  is  quite  unjusliRahlp  in 
any  ca«e.  If  a  liixation  be  unreduced  fnr 
a  few  weeks,  the  Lone  in  general  cannot 
be  replaced,  and  Ihe  patient  hecumes  crip- 
pled. DitlocatioDs  are  soinenmcs  produced 
hy  diseases  of  Ihe  joints,  dntroyiug  the 

FABTICULAH  lUaCICAL  SUBJECTS. 

The  great  number  of  these,  and  the  liiniti 
prescribed  by  the  nature  of  this  wnik,  ren- 
der II  uacewaty  lor  us  to  pars  uver  lu-veral, 
and  attend  only  to  the  more  iiitpurtunt. 

I^itriit  of  the  hnd.  Fractuies  of  the 
skull  are  not  doogcraiis  in  themselves,  but 
they  indicate  that  considerable  violence  has 
been  luQicted.  We  must  guard  against  in- 
flammation of  Ihe  contents  of  Ihe  cranium  ; 
and  continue  the  antiphlogistic  reginienfor 
three  or  four  weeks.  If  the  bone  be  even 
slightly  depressed,  the  same  plan  may  be 
pursued.  UJeeding  from  llie  arm  or  Tempo- 
ral artety,  saline  purges,  aud  diaphoretics, 

Cmnpression  qf  (lk<  braiH  may  be  caused 
by  fractare  with  depression,  or  from  exlra- 
vasatioD  of  blood  under  the  akidl.  Its 
symptoms  are  insensibility,  dibted  and  im- 
moveable pupil,  slow  and  labouring  pulse, 
ditlicull  and  alerlorous  respiratiou.  These 
demand  the  application  of  the  trephine,  for 
the  purpose  of  elevating  depressed  hone, 
or  removing  effused  blood.  Compression 
may  also  be  caused  by  suppuration  of  Ihe 
dura  mater.  This  bappens  several  days 
after  the  accident,  ii  indicated  by  peculiar 
symptoms,  as  pain,  feel  of  tightnes*,  anil 
puffy  tumour  of  the  inteenmenls  i  and  de- 
mands the  use  of  the  trephine. 

t'aacattiiia  ^Ihi  braiH  is  an  injury  of  that 
organ  produced  by  Ihe  blow,  independent 
of  actual  fractiui  of  the  skull.  Alter  the 
first  sltmninf  subsides,  there  is  sickncat, 
conlracted  pupil,  «  degree  of  seuibUity 
and  irritability,  and  free  respiration.  The 
pxtieut  gradually  goes  into  a  state  of  phre- 
niiis.  Copious  and  repeated  bleedings 
from  the  temporal  Briery  and  arm,  saline 
purges,  low  diet,  dfC.  are  the  only  msaiis 
of  ssfety,  and  miisi  be  fallowed  up  onlil  Ihe 
symptoms  are  snbdued. 

'IWpanming  consists  in  removing,  hy  means 

of  a  ctrcBlar  mw,  a  portion  of  the  (kuU,  in  or- 
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dcr  to  altow  the  elefatioo  of  d^presied  bone,  a  swelliof  ia  the  corner  of  the  eye,  flox  of 

or  the  eracttatioD  of  blood  or  matter.    The  the  tears  over  the  cheek,  and  at^crwards  a 

sralp  mnst  be  divided  by  an  inciaion  down  fiBtnlons  openiog  from  the  lachrymal  bag. 

to  the  bone,  and  the  tides  of  the  cnt  turned  Iti  cure,  in  an  early  state,  ii  by  injecting 

up ;  these  are  laid  down  again,  and  approxi-  warm  water  through  the  pnncta,  using  a 

mated  after  the  operation.    Trepanning  is  collyrinm  of  white  Titriol,  and  smearing  the 

not  to  be  performed  merely  becawe  there  edges  of  the  eye- lids  with  ung.  hidr.  nitr. 

is  a  fracture  or  depression  j  but  only  when  In  a^more  advanced  state,  an  incision  into 

symptoms  eziit,  showing  that  the  brain  is  the  lachrymal  bag  is  required,  together  with 

suffering  from  pressore.  a  forcible  removal  of  the  obstruction,  and 

Tinea  capUiij  or  scald-head,  is  a  super-  the  introduction  of  a  straight  silver  nail> 

ficial  iilceration  of  the  scalp,  covered  by  headed  style, 
thick  dry  scabs.    Cleanliness  is  tlie  most 

Msenthil  part  of  the  treatment.    The  scabs  wsbask  of  the  eyelids  and  eyks. 

most  be  removed,  the  head  kept  closely  Psorop^Ao/m^  and  tty)/n<Mdo,  or  inflamma* 

ifaaved,  and  the  ulcers  dre&ned  with  tlie  ung.  tion  of  the  edges  of  tlie  eyelids,  with  itching, 

pids  c^m  sulphnre,  or  ung.  bydr.  nitr.  o^.  &c.  Ung.  bydr.  nitr.  lowered,  rubbed  on  at 

lotion  of  kali  sulphuratum.    Alterative  me-  niglU  with  camel-hair  pencils ;  vitriolic  coN 

didnes  must  be  given  at  tlie  same  time.  lyrium,  and  alterative  medicines. 

Uare-Up  is  a  deformity  existing  from  PuruUnt  opkihalmy.  Red,  swollen,  and 
burdi,  attended  frequently  with  a  fissure  in  everted  state  of  the  eyelids,  vrith  discharge 
the  jaw  and  palate.  Ito  cure  consists  in  of  purulent  matter,  particularly  in  children, 
paring  the  margin  of  the  fissure,  and  bring-  Inject  under  the  eydids  solutions  of  earn- 
ing the  edges  into  contact,  where  they  are  phor,  or  the  metallic  salts, 
held  by  means  of  pins,  and  the  twbted  su-  Eetrojntim,  or  eversion  of  tha  eyelids, 
tore ;  which  is  a  thread  passed  over  the  followed  by  an  indurated  and  callous  state 
pins  iu  the  form  of  the  figure  8.  They  thus  of  the  conjunctiva.  Remove  a  portion  of 
nnite  by  the  first  intention.  It  should  not  that  membrane.  Exactly  the  reverse  of 
be  performed  on  very  young  children,  as  'this  is  the  trichkuit,  or  inversion ;  where 
they  are  less  manageable,  and  are  liable  to  the  hairs  rub  against  the  eyeball,  and  vrhere 
convulsions.  The  removal  of  the  edge  of  a  portion  of  the  skin  of  the  eyelid  most  be 
the  fissure  is  performed  by  means  of.  for-  removed.  Hardeolvm,  or  stye,  requires  an 
ceps,  by  which  the  lip  b  held  firmly,  leav-  emolUent  poultice,  and  touching  with  ar- 
ing  out  the  part  which  is  to  be  cut  off,  and  geutum  nitratnm. 

which  the  surgeon  removes  at  one  stroke  of  OpUthalmy^  or  inflammation  of  the  eye, 

the  knife.  distinguished  into  the  first,  which  is  called 

The  same  operation  is  necessary  for  can-  the  acute  stage,  attended  with  heat,  pain, 

cerons  ulcers  of  the  lip,  which  commence  fever,  &c.  and  the  second,  or  chronic  pe- 

in  ulcerated,    wart-like  excrescnces,    and  riod,  in  which  tliere  is  a  weakness  of  the 

spread   very   destructively.     They  should  organ,    Reniedies  of  the  first  arc  ;  in  sKght 

be  removed  as  soon  as  we  can  ascertain  cases,  low  diet  and  goutlc  pur^nng,  with 

that  they  do'not  yield  to  our  remedies.  keeping  off  the  light :  afterwards,  in  the 

-Dueases  of  the  atUrum  are  inflammation  chronic  state,  one  of  the  following  collyria. 

and  suppuration  of  tliat  cavity,  and  fungous  ^  Zinc,  vitriolat.  gr.  v.  Aqu.  Ross,  ^  iv. 

growth  from  its  surface.    The  former  re-  ^  Ceniss.  acet.  gr.  viii.  Aq.  feuicnli  ^  vi. 

quires  an  opening  by  the  extraction  of  one  Spt.  vin.  camph.  gtt  x.     In  more  8e\  ei  c 

of  the  grinders,  and  the  introduction  of  a  cases,  general  and  local  bleeding;  blistns 

pointed  instrument  through  the  socket.    In  to  the  temples,  behind  the  ears,-«id  to  the 

the  latter  the  cavity  sliould  be  trepliined,  Viape  of  the  neck  ;  warm  emollient  applica- 

and  the  fungus  removed.  tions  to  the  eye,  total  darkness,  and  tiic  an- 

The  ntU  me  tangere,  or  spreading  herpa-  tiphlogistic  regimen  in  every  respect.  Where 
tic  ulcer  about  tlie  nose,  is  a  very  intract-  tlie  chronic  state  has  commenced,  astrin- 
able  complaint.  Alterative  medidnes  should  gent  collyria,  or  the  tiuct.  thebaica,  drop- 
be  given  internally,  together  with  cicuta,  ped  once  or  twice  a  day  between  the  eye- 
and  even  arsenic :  ung.  bydr.  nitr.,  ung.  lids.  When  the  complaint  is  very  pro- 
picis.,  solution  of  lunar  caustic,  and  of  ar-  tracted,  the  state  of  tlie  constitution  in  ge- 
•enic,  as  topical  applications.  neral,  or  of  the  digestive  organs  in  pai  t  iciilar, 

Fietula  lachrffmaltM  arises  from  obstnic-  .  often  is  the  cause ;  hence  alterative  rcnie- 

tioD  of   the  docttts  nasaliSy  which  causes  dies,  attention  to  reguUrity  of  the  bowels. 
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pnre  air,  exercise,   Se.    become  neccs- 
•ary. 

Opacity  of  the  cornea,  Yarying  iu  extent  or 
intensity,  and  hence  divided  into  nebnla, 
albugo,  leucoma,  &c.  often  accompanied 
witli  varicous  veiisels  in  the  conjunctiva. 
Collyria  of  corrosive  sublimate ;  nng.  hydr. 
oitr.  to  the  opaque  part,  touching  it  with 
argent  nitr. ;  cutting  the  enkirged  vessels  of 
thtf  conjunctiva.  Ulcers  of  the  cornea 
should  be  touched  witli  argent,  nitr. 

l*t(Tigivm  is  a  reddish,  loose,  triangtilar 
oiembrane,  growing  over  the  cornea ;  and 
fnu<(t  be  removed  by  an  operation. 

Staphyloma  is  a  protrusion  of  the  cornea 
between  the  eyeUds,  consequent  on  various 
affections  of  tlie  eye,  and  always  attended 
with  entire  destruction  of  the  organ  of  vi- 
sion. Cut  away  the  projecting  part,  in 
order  that  the  globe  may  collapse. 

Prolajmis  of  the  iris  though  a  wound  or 
nicer  of  the  cornea ;  if  all  the  inflammation 
has  subsided,  touch  the  tumour  repeatedly 
with  argent,  nitrat.  until  it  is  destroyed. 

Htfpoytfum  is  the  collection  of  a  yellow 
purulent  fluid  behind  the  cornea,  conse- 
quent on  inflammation  of  the  eye.  If  the 
ball  should  seem  much  distended,  an  open- 
ing may  be  made  for  its  discharge ;  other- 
wise attend  only  to  the  complaint  which 
causes  it 

Dropsy  of  the  globe  terminates  in  protru- 
sion of  the  organ  tiirough  tlie  eyelids,  oph- 
thalmy,  and  destruction  of  the  part.  The 
projecting  cornea  may  be  cut  away,  tiiat 
the  distended  globe  may  collapse. 

Camcer  of  the  eye  should  be  treated  by 
extirpation  of  the  organ,  as  soon  as  the  dis- 
order is  recognized.  The  outer  angle  of 
the  eyelids  may  be  divided  to  give  room  ; 
these  parts  should  be  preserved,  unless  in- 
cluded in  the  disease;  and  care  must  be 
taken  not  to  penetrate  the  thin  walls  of  the 
orbit  in  the  operatioa. 

Gutt^  Serena,  or  oiiMarosM,  is  a  paralytic 
affection  of  the  optic  nerve,  inducing  blind  • 
ness  :  it  may  be  either  complete  or  incom- 
plete ;  inveterate  or  recent ;  continued  or 
periodical.  The  iris  is  immoveable,  and 
the  papil  dilated  ;  there  is  strabUmus  ;  in- 
sects, or  loose  substances,  seem  floating  in 
the  air  before  the  complaiut  is  formed.  The 
iacoroplete  recent  form  of  the  disease  b 
most  frequently  curable ;  the  complete  in- 
veterate amaurosis  seldom  admitting  of 
eare.  The  former  generally  arises  from 
disorders  io  the  primae  vis,  and  should  be 
tmttd  with  emetics,  and  tlie  following 
pUif:  |L  gam.  safspeo.  galbaa.  sap.  veii. 


a  a  3  i.  Rhei  ^ws ;  antira.  tart.  gr.  xvi;  sncc* 
liq.  3  i*  1^*  ffsut  pilulae  granor.  v.  Three 
to  be  taken  morning  and  evenfng  for  six 
weeks.  Bark,  pure  air,  &c.  must  be  re* 
sorted  to  aflerwardst  Such  cases  as  arise 
from  organic  injury,  or  disease  of  the  part, 
or  are  attended  with  exostoses  of  the  neigh- 
bouring bones,  or  with  acute  and  continued 
pain  in  tlie  head  and  e}i(  brow,  &c.  afford 

'  little  hope  of  success.  Electricity  has  some- 
times succeeded. 

Cataract  is  an  opaque  state  of  the  errs* 
talUue  lens,  inducing  blindness.  Its  attack 
is  gradual ;  a  slowly  increasing  mist  sur- 
rounding  all  objecU.  Tlie  pupil  becomes 
opaque,  and  tliese  symptoms  proceed  to  an 
almost  entire  loss  of  sight,  and  milky  white- 
ness of  the  pupil.  A  power  of  distioguisliing 
light  from  darkness  however  generally  re- 
mains, and  the  iris  still  contracts  ou  expo- 
sure to  light,  which  two  circumstances  dis- 
tinguisli  the  case  from  amaurosis.  It  has' 
been  divided  into  the  har^,  soft  or  caseous, 
and  milky  or  fluid  kinds,  according  to  its 
consistence;  but  these  cannot  be  recognized 
before  the  operation.  The  case  is  often 
compUcated  by  the  co-existence  of  other 
uffections,  as  chronic  ophtludmy,  lippitudo, 
gutta  sercna,  adhesion  to  the  iris,  &c.  It 
comes  on  spontaneously,  and  the  only  mode 
of  treatmtcit  is  by  a  surgical  operation;  the 
lens  may  be  taken  out  of  the  eye  by  a  eut 
in  the  cornea,  or  it  may  be  moved  back- 
wards and  downwards  in  the  vitreous  hu- 
mour, so  as  to  be  remoyed  from  tlie  axis  of 
vision ;  the  fonner  operation  is  called  ex- 

.  traction,  and  the  latter  couching.  A  favour- 
able case  for  the  operation  is  where  the  eye 
retains  its  sensibility  to  light ;  where  there 
is  no  head-ach  nor  ophthalmy ;  no  adhesion 
to  the  iris.  If  amaurosis  accompany  the 
cataract,  the  operation  would  be  of  no  use. 
CoucJnng  is  performed  bv  means  of  a 
sliarp  pointed,  slender  instrument,  called 
the  couching  needle,  introduced  into  the 
globe  of  the  eye,  about  one  eighth  of  an 
inch  hehind  the  cornea,  carried  in  front  of 
tlie  cataract,  and  then  moved  downwards 
and  backwards,  so  as  to  displace  the  opaque 
lens  from  the  axis  of  vision.  The  cataract 
will  be  absorbed  in  time,  virhen  it  is  thus 
removed  from  its  natural  connections.  If 
the  lens  should  be  in  a  milky  or  caseooi 
state,  the  pupil  will  not  become  clear  at  the 
time  of  the  operation,  but  the  opaque  ffaidy 
or  any  fragments,  will  be  absorbed  after^ 
wards.  If  there  be  adhesion  to  the  iris, 
beware  of  too  nauch  vtoletice,  and  rather 
repeat  the  operatiofi.    Ne^it  have  bees 
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intde  of  various  shapes ;  those  of  Mr.  Rey 
■od  Scarpa  are  tlie  best. 

ExtradUm  is  performed  by  cotting  the 
lower  half  of  the  cornea,  near  its  junction 
with  the  sclerotica,  with  a  slender  knife  car- 
ried across  the  eye  by  one  motion  of  the 
band.  A  scratch  is  then  made  in  the  crys* 
talline  capsule,  through  which  the  cataract 
escapes.  The  dexterity  required  in  per- 
forming extraction,  and  particubu-ly  in  mak- 
ing the  cut  through  the  cornea,  is  only  to 
be  acquired  by  long  practice;  and  this  ope- 
ration  has  consequently  become  con6ned 
almost  entirely  to  the  oculists. 

Much  has  been  written  on  the  respectiire 
advantages  of  the  tWo  operations :  the  me- 
rit of  ease  of  performance,  simplicity,  and 
mildness  in  the  subsequent  symptoms,  be- 
longs to  couching;  also  that  of  the  power  of 
repeating  the  operation.  Extraction  is  more  , 
difficult,  attended  with  greater  injury  to 
the  eye,  and  consequently  greater  inflam- 
mation, but  it  removes  the  cause  entirely. 

After  both  operations  light  most  be  care- 
fbUy  exchided,  and  every  precaution  taken 
against  inflammation.  The  use  of  convex 
glasses  is  required  as  im  assistance  to  the 


sight,  rendered  necessary  by  the  loss  of  the 


lens. 
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The  capsnle  of  the  lens  sometimes  be- 
coifies  opaque  after  the  operation^  and  thus 
a  secondary  membranous  cataract  is  form- 
ed, requiring  the  operation. 

DISEASES  OF  THE  MOUTH. 

RamUa  is  an  indolent  tumour,  formed  un- 
der the  tongue,  consisting  of  a  membran- 
ous cyst,  containing  a  fluid  generally  like 
white  of  egg,  and  occasioning  no  inconveni- 
ence until,  its  bulk  becomes  troublesome. 
If  punctured,  it  will  collect  again.  Cut 
away  that  surface  of  the  bag,  which  projects, 
and  rub  the  rejnaioder  with  lunar  caustic. 
Tumours  under  the  tongue  may  be  entirely 
removed  ;  and  calcareous  concretions  in  the 
ducts  must  also  be  cut  out. 

SkortnesB  of  the  frenwm  qf  the  tongue j 
causing  a  preternatural  conflnemcnt  of  the 
organ,  may  be  remedied  by,  dividing  it  to 
the  requisite  extent  with  blunt  scissars. 

Ulcen  of  the  tongue  may  arise  from  the 
nigged  edge  of  a  tooth,  which  should  be 
made  smooth;  from  the  use  of  mercury, 
when  pushed  to  salivation  ;  from  disorders 
of  the  primae  vi»,  foul  state  of  the  stomach, 
Ste*  in  which  cane  emetics,  and  afterwards 
alterative  medicines,  are  required.  Tliey 
BDay,  lastly,  be  of  a  cancerous  nature,  com- 
aiendog  in  a  small  sdrrhoos  tomoor^  or  an 


induration  of  tlie  sulMtaoce  of  the  tongu^^ 
aad  accompanied  with  hard  irregular  edgcj, 
and  foul  discharge.  Tliis  cancerous  state 
of  the  organ  will  end  inevitably  in  a  misera- 
ble death,  unless  an  operation  for  the  remo- 
val of  the  disf'ase  be  perfoi  med.  Tlii»  may  y 
be  accomplished  by  the  bistoury,  or  by  a 
double  ligature  passed  through  the  sub- 
stance of  the  organ,  and  tied  so  as  to  include 
the  disease.  If  the  ghinds  under  the  jaw 
have  been  afiected,  it  is  too  late  to  operate. 

The  tonsils,  when  inflamed,  sometimes 
swell  so  as  to  impede  deglutition  and  respi- 
ration, particnhu-ly  when  abscesses  form  in 
the  neighbourhood.  They  may  be  scarified 
freely  by  the  pharyngotomus  (which  is  a 
lancet  contained  in  a  sheath) ;  and  tlie  same 
instrument  may  be  employed  in  opening 
collections  of  matter.  An  indolent  enlarge- 
ment of  the  tonsil  may  be  remedied  by  cut- 
ting away  the  projecting  portions  by  means 
of  a  hook  and  bistoury  ;  or  by  means  of  li- 
gature. 

The  ehngaied.uruUi  requires  astringent 
gargles,  or  tlie  removal  of  its  extremity  hy 
scissars  constructed  for  the  purpose. 

AFFECTIONS  OF  THE  NECK. 

Ttie  wounds  of  this  part,  inflicted  in  at- 
tempt?  at  suicide,  often  require  the  surgeon's 
assistance.  After  stopping  any  bleeding  ves- 
sels, let  thewound  be  approximated  by  bring- 
ing the  head  forwards  on  the  neck,  and  retain- 
ing it  in  that  position.  Sutures,  placed  in  the 
tradiea,  cau»e  great  and  very  detrimental 
irritation  :  yet  if  the  tube  be  cut  complete- 
ly through,  and  position  alone  will  not  bring 
the  ends  together,  a  suture  should  be  placed, 
so  as  not  to  aflect  the  lining  of  the  tube.  If 
the  oesophagus  be  wounded,  a  hollow  bougie 
should  be  introduced  through  the  nose,  for 
the  purpose  of  conveying  nourishment  into 
the  stomach  ;  and  tli'is  may  even  be  neces- 
sary when  the  trachea  alone  is  injured.  In- 
flammation may  require  oleeding,  and  the 
antiphlogistic  plan.  If  there  be  cough,  al- 
mond emulsion,  with  opium,  will  aflbrd  ser- 
vice. Foreign  bodies,  lodging  in  the  oeso- 
phagus, may  be  either  thrust  down  into  the 
stomach,  or  drawn  upwards  tlirongh  the 
mouth.  The  former  plan  may  be  pursued 
vrith  those  which  can  produce  no  harm 
when  in  the  alimentary  canal;  the  latter 
with  such  as  might  prove  hurtful  from  their 
bardnesM,  indissolubility,  pointed  angular 
shape,  &c.  Indeed  bodies  of  the  latter  de- 
scription, if  very  low  down,  must  still  be 
pushed  on  into  the.  stomach,  as  they  hardly 
admit  of  extraction*    When  the  sabttance 
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It  Mar  fkt  throftt,  a  cnnred  pair  of  forceps 
nay  rtflK>?e  it ;  there  it  alto  aa  inttmnient 
made  of  ttrong  flexible  wire  doubled  and 
twitted  togetJier,  and  bent  at  the  end  into 
a  noote,  like  a  hook ;  and  other  mechanical 
contrivancet  have  been  tuggetted.  A  com- 
mon probary  probably  it  the  bett  instru- 
ment for  poahiog  bodiet  onwardt  to  the  tto- 
maeh,  which  mutt  be  done,  whatever  their 
oatore  it,  when  they  cannot  be  got  out,  and 
produce  troubletome  tymptomt^  Often 
they  are  lootened,  after  a  time,  by  suppura- 
tion, if  small ;  or  they  may  be  discharged 
by  abtcetses ;  or,  at  pins  and  needles,  may 
traYerse  parts  of  the  body,  and  appear  at  a 
considerable  distance. 

Bronchotomy  is  an  operation  in  which  aa 
opening  is  made  into  the  trachea  or  larynx, 
for  the  purpose  of  inflating  the  lungs,  in 
cases  of  suspended  animation ;  for  the  con- 
tinuance of  respiration,  when  the  natural 
passage  is  obstructed  by  diteate ;  or  for  the 
extraction  of  foreign  bodies  from  the  tra- 
chea.  In  instances  of  apparent  death,  ftom 
drowning,  ke,    it  is  our  first  object  to  re- 
store respiration ;  the  suspension  of  that 
function  hat  caused  the  stoppage  of  the 
other  actions,  and  its  restoration  is  essential 
to  the  putting  of  the  animal  machine  agam  in 
motion.    If  this  cannot  be  done  by  the 
means  hud  down  in  the  article  DitowNjNOy 
the  simple  operation  which  we  shall  de- 
scribe may  be  performed.    Agam  in  dis- 
eases or  tumours  about  the  throat  or  tra- 
chea,  and  in  cases  where  sufibcatioa  it 
threatened  by  a  foreign  body  in  the  hitter 
tube,  the  same  remedy  is  necessary.  A  lon- 
gitudinal incision  of  two  inches  ahonld  be 
made  in  the  middle  of  the  neck,   com- 
mencing jutt  above  the  sternum,  and  conti- 
nued upwardt;  the  partt  thoidd  then  be 
teparated  with  the  finger  and  handle  of  the 
knife,  to  as  to  expose  the  tradiea,  which 
may  be  opened  by  a  longitudinal  cut  of 
half  an  inch.    Some  have  advited  thit  ope- 
ration to  be  performed  by  a  trantverse  cut, 
between  the  thyroid  and  cricoid  cartilages; 
and  others  by  a  longitudinal  incision  in  the 
projecting  part  of  the  thyroidy  called  po- 
mum  Adami. 

MVy  Ntek,  it  a  deformity  in  which  the 
head  it  drawn  towards  one  of  the  tbonldert  *, 
•risuig  either  from  undue  contraction  of  the 
ttemo-deido-mattoidens,  (whose  fibres  wiU 
be  fbuad  in  a  very  tense  state)  or  from  a 
relaxation,  or  paralytic  condition  of  the  op- 
posite muscle.  Perhaps  cicatrioes  from 
wounds  may  sometimes  be  a  cause.  If  k 
•ocors  hi.eariy  Itfe.  and  coatiBPai  loM^  tbt 
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vertebrsB  of  the  neck,  and  OTen  of  the 
back,  may  become  deformed. 

TV§atmeni;  camphorated  mercurial  fric* 
tions,  and  other  stin|ulatuig  applications ; 
electricity,  blisters,  issues,  mechanical 
meant  being  at  the  tame  time  employed : 
this  plan  is  more  particnlariy  proper  when 
there  it  induration.  Division  of  tiie  clavi- 
cular portion  of  the  muscle,  by  a  snifical 
operation,  is  most  to  be  depended  on.. 

BronchoceUf  is  an  ipdolent  enlargement  of 
the  thyroid  gland,  the  causes  of  which  are 
unknown,  but  which  often  attaint  an  ini* 
mense  magnitude,  and  is  endemic  in  teve* 
ral  mountainous  countries,  as  Switierlaod, 
Savoy,  Derbyshire,  &c.    Burnt  sponge,  in 
the  dose  of  a  scruple,  two  or  three  times  n 
day,  formed  with  syrnp  into  troches,  which 
should  be  placed  undei^  the  tongue,  and  al- 
lowed to  dissolye  gradually,  is  the  most  cer* 
tain  remedy  for  this  disease.    Previously 
to  commencing  this  pbm,  a  grain  or  two  of 
calomel  should  be  given  at  bed- time  for 
three  nights,  and  a  dose  of  the  magnesia  vi- 
triolata  on  the  foUowmg  morning.    Tbia 
should  be  repeated  again  in  three  weeks, 
the  sponge  being  then  omitted,  and  the 
same  alternation  should  be  observed  during 
the  cure.    Topical  means  may  be  com- 
bined ;  aa  friction  with  a  dry  towel,  or  cam- 
phorated liniment?,  Sec. 

Wound»  of  the  Thorax,  Much  probmg 
should  not  be  employed  to  ascertain  whe- 
ther the  cavity  is  penetrated  or  no,  as  Sjrmp- 
toms  vriU  best  indicate  this  point.  Pattage  ^ 
of  air  from  the  cavity,  or  protrution  of  tibe 
lung,  are  appearancet  which  thow  inmie- 
diately  that  die  cavity  is  exposed. 

Empkftemm  it  an  inflation  of  the  cellular 
tubstance,  commencing  at  the  cheat,  and 
extending  over  the  whole  body,  arising  from 
a  wound  of  the  air-cellt  of  the  longs,  and 
generally  produced  from  broken  ribt,  or 
narrow  punctured  woundt:  for,  in  either 
of  thete  catet,  the  air,  which  ittuet  from 
the  wounded  lung  in  intpiratfon,  hat  no  ex- 
ternal discharge,  at  in  instaneet  of  taurge  and 
open  wounds.  It  is  surprising  to  what  eit- 
tent  this  inflation  may  proceed,  and  as  the 
lung  at  the  same  time  collapses,  the  great- 
est distress  is  experienced  in  breathing : 
yet  the  swelling  of  the  body  is  not  the  dan- 
gerous part  of  the  case.  Our  obfect  is  to 
give  a  free  exit  to  the  air,  which  may  be 
done  by  a  cut  near  the  iqjured  part,  and 
even,  if  symptoms  require  it,  into  the  chest 
The  air  ntay  be  discharged  from  ether  parts 
by  iDcisiont  through  the  tkio,  and  prrstjug 
towards  the  woond.  In  aboet  three  or  ibor 
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days,  the  wound  in  the  lung  heals,  and  the  parts  have  been  divided  i  for  in  that  case 

air  in  the  chest  and  celluhur  substance  is  tome  portions  have  been  left  behindy  and 

absorbed.  Bleeding,  and  other  parts  of  the  ought  to  be  taken  away.    Arteries  may  be 

antiphlogistic  regimen,  must  be  used  with*  tied  as  they  are  divided,  if  they  bleed  pro- 

oot  restraint.    Bandages  on  the  chest  ge-  fnsely.    When  enlarged  glands  in  the  axilla 

nerally  increase  the  distress*  require  removal,  the  incision  must  be  ex- 

^younds  of  tht  iungs  are  indicated  by  *  tended  in  that  quarter,  and  the  indurated 

the  coughing  of  blood,  by  the  discharge  parts  completely  removed,  caution  being 

of  that  fluid,  with  air,  from  the  wound,  necessary,  on  acdoimt  of  the  proximity  of 

impaired   respiration,   &c.    Though   they  the  large  vessels  and  nerves.    When  the 

are   often    very  speedily  mortal,  yet  pa-  hemorrliage  is  stopped,  the  sides  of  the 

tients  have,  in  many  instances,  recovered,  wound  must  be  brought  together  by  stick- 

Tlie  freest  use  of  the  lancet  is  required,  ing  plaister. 

with  every  other  part  of  the  antiphlogistic  Wowndn  of  the  abdomen.  These  may,  or 
treatment;  peifect  rest;  light  dressing  of  may  not,  injure  the  contents  of  the  cavity  ; 
the  wound,  which  must  not  be  probed.  Pa-  -  but  the  mere  circumstance  of  flieir  pene- 
lacentesis  thoracis  is  required,  where  it  ap-  trating  it  "constitutes  a  source  of  great  dan- 
pears  that  ¥rater,  air,  blood,  or  pus,  are  ac-  ger,  firom  the  peritoneal  infiammation  which 
cnmnhited  in  the  cavity,  and  give  rise  to  is  likely  to  ensue.  We  may  not  be  able  to 
danger  by  their  presence.  When  there  are  discover  whether  the  cavity  is  exposed  or 
symptoms  indicative  of  these  circumstances,  no ;  but  this  Is  of  no  consequence.  A  small, 
the  operation  is  easy;  and  it  may  be  done,  feeble,  and  contracted  pulse;  pallid  couii- 
nnless  the  curcumstances  point  out  any  other  tenance ;  coldness  of  the  extremities ;  great 
spot,  between  the  sixth  and  seventli  true  and  sudden  debilily ;  hiccough ;  vomiting ; 
ribs  about  midway  between  the  sternum  and  tension  of  the  abdomen;  show  that 
mud  spine.  The  integuments  should  be  some  important  parts  are  injured.  A 
drawn  aside  before  the  first  incision,  that  bloody  state  oftheurine;  discharge  of  blood 
the  opening  may  be  valvular.  After  cutting  by  vomiting  and  stool;  escape  of  urine, 
about  two  inches  through  tlie  skin,  dissect  feces,  o**  chyle,  by  the  wound,  indicate  to  us 
down  cautiously  to  the  pleura,  keepUig  what  particular  parts  are  included  in  the 
close  on  the  upper  edge  of  the  rib ;  when  a  injury.  A  protrusion  of  the  viscera  is  a 
small  puncture  is  made  in  the  pleura,  it  may  frequent  attendant  oil  these  cases.  The 
be  enlarged  to  the  requisite  extent  with  the  subsequent  occurrence  of  the  symptoms 
director  and  curved  knife.  described  as  belonging  to  peritonitis  (see 

Removal  of  a  diseased  breati.    In  this  MiDicii«B}is  the  natural  consequence  of 

operation,  and  in  tlie  extirpation  of  tumours  the  injury,  and  brings  the  greatest  danger  to 

in  other  parts,  the  surgeon  must  attend  the  patient. 

carefully  to  remove  all  tLe  disease;  hence        liie  treatmemt  divides   itself  into  two 

integuments  should  be  included,  when  they  parts ;  as  regarding  tlte  wound,  and  tlie 

deviate  at  all  from  the  healthy  condition ;  constitution  in  general.    An  over  anxiety 

and  the  pectoral  muscle  should  also  be  ta-  to  discover  tlie  extent  of  the  wound,  and 

ken  away,  if  ttie  tumour  adheres  to  if,  as  far  the  parts  injured,  is  useless  and  reprehen- 

as  it  may  have  become  indurated.  In  all  can-  sible ;  if  these  facts  cannot  be  made  out 

ccrous  coroplahfits  it  is  most  advisable  to  with  facility,  the  surgeon  must  be  contented 

extend  the  incision  even  beyond  the  seat  of  to  remain  ignorant  of  them.    Protruded 

actual  dls^ease ;  as  a  morbid  disposition  may  pans  must  be  immediately  restored  in  the 

have  been  formed,  and  would  lead  to  the  most  gentle  way,  iind  the  wound  may  pro- 

reproduction  of  the  disorder.    Where  the  bably  require  dilatation  for  this  purpose ; 

skin  docs  not  participate  m  the  disease,  its  which  the  surgeon  may  accomplish  vrith  tiia 

removal  is  unneres$ary ;  the  first  incision,  probe>pointed  curved  knife,  guided  by  his 

therefor^,  may  be  a  simpk  cUt  in  such  a  finger  or  a  director.    Fomentation  of  snch 

case ;  while^in  others  two  semicirctilar  cuts  parts  is  perfectly  useless.    A  discoloured 

should  be  made,  meeting  at  their  extremities  state  of  intestine  is  no  reason  why  it  ithould 

in  acute  angles.    The  tumour  should  then  not  be  replaced,  if  it  looks  very  »n»picious 

be  separated  all  round  from  the  surrounding  it  may  be  retained  near  the  wound  by  a 

pai  ts ;  and  lastly,  the  base  is  to  be  detached  suture  through  the  mesentery.    If  the  gut 

from  its  connections  from    above   down-  be  wounded,  three  simple  stitches  may  be 

wardi>.    The  cut  surface  should  then  be  made  at  three  different  parts  of  the  cir- 

carcfully  examined,  tu  see  if  any  indurated  ctmiference,  and  the  part  retamed  near  the 
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Wcmnd.  To  ittPmpt  to  nnil*  tiie  eJga  bjr 
makint  them  (Oilrh  at  etety  point,  would 
be  ohvhHHly  nn^ntory.  Tlw  enuiinn.in- 
llanimilioii  aifplutiiQitn  ihe  ^it  to  tlie  lur- 
roKudini  pirli,  and  thus  the  tinach  be- 
ronip*  findnatlyolased,  Kliile  the  extrava- 
■atpd  miillrr  readily  ewHpn  lliroufih  tbe 
wonnd,  bHiiiid  othirh  Ihe  iiijnred  part  is 
conliiied.  If  Uie  wouniled  portion  of  the 
fnl  lie  witliin  the  cavily,  we  niii*l  Irutt  la 
tlie  pown  of  nature,  ob»fr*in([  noly  to  fa- 
Filitalc  iliF  di!>cll»iic  of  tlie  inteetiiial  roD- 
tPOl*.  Sometiniea  in  inch  a  ca>e  ■  pCTfirl 
rnm  it  obtained  ;  aomelifiiei  tlie  fecea  ire 
dwliirneilfiireveraflerlhniniihlhevtoitiidi 
■nd  luiinniniet  ■  Satalons  openini;  reiiiaiiu. 
Slioiild  the  nlum  of  a  large  pirce  of 
onienhiin  be  ver*  difficult,  it  may  be  cut 
nif,  and  any  birrdini  TCMet*  wcnred. 
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comins  p 


illy  difluwd  D*er  Ibe  catiiy- 
wiirn  aweiiinKi  altL-ndi-d  Willi  local  p4iii> 
Uncliutlnii,  Kr.  and  liie  other  lyraplanu 
wliirh  will  aitrnd  the  laie,  dearly  indicate 
a  cDltcctioii  of  Ihig  kind,  it  may  be  opeocd 
by  tliesDiiieon. 

J'lMi  ft'iKui  i*  a  rDlleciion  of  mitter  be- 
bjiid  Ilic  prcitoneam,  iii  the  cellular  tab- 
■tance  alirruDndinx  the  paoai  muxrle.  It 
form*  in  ■  very  |>radiiBl  manner,  (tenerally 
witJioiit  itiOamaialdry  or  febrile  ayinptoan. 
lliere  is  a  dull  pain  in  the  toiua,  and  a 
aliubt  crakneM  ol'Ihesftected  lliigli.  After 
ume  lime,  Ihe  oialler  deBreudiiiR  by  iti 
own  weight,  pasiei  Poiipsrt'ii  ligamenl,  and 
ramu  a  twellinK  iu  the  grain  -,  or  it  may 
prcDPDl  in  rlie  hack  jiut  under  the  lut  Hb. 
At  tliit  period  tlie  motions  of  the  Ihiph  are 
ilerahly  impaired,  parlicuUily  I  bote, 
IS  coneeiDEd. 


wound  ahould  then  he  acruralely  nod  tirmly  ID  which  tlie  pauas  niittcia  if 

riot-^d  by  meant  of  alicking  plaister,  aided  There  i''  an  impulae  in  lb:  tumour,  when 

by  an  altenlion  to  poiilion,  which  i>  ninch  Ihe  patient    roiiglia,  and  the  swelling  is 

belter  tlian  utiog  suturiii.    The  introiliic-  larger  in  tlie  erect  poaition.    Somelitne* 

lion  of  lent!  ia  apart  of  the  old  practice,  diai-nse  of  ih(r  vertebra  accompaniea  thii 

conirnry  to  all    principle,    and   therelore  adeciion.     ^l  hen   Ih*  absceis  burats,   the 

noivrr-ally  exploded.    'Ilie  g:eneral  treat-  wliole  ryit  falls  into  a  stale  of  inllamma- 

ninii  of  llie  patient  reqiiitea  a  strict  ob-  tion  ;  violent  irrilatiie  lever  etuiiei ;  and 

tri  vance  of  the  aniipbloxislic  plan  ;  perfect  there  is  cupioos  auppuration,  under  which 

quiei.ahslinancefrotB  ammal  loodand  fer-  Uie  palieni   (radnally  tinka.      The   most 

nivnied  liquors,  and  mild  purgabrea  alioold  sncceuliil  plan  hitherto  adopted,  in  that  of 

be  employed  m  every  out;  and  wliere  opepins  the  absceu, ug  aoonai'it  hat  pre- 

tytiiptoni)  of  inllamnuttion  exisi,  even  al-  seiiled  lairly,  by  n  prelly  free  inciaion  with 

llioneh  ili<>  pulse  should  he  (mall,  copioaa  ttie  abseesi  luncel ;  briiit{ine  the  wound  lo- 

bleedins  fioma  large  nrifice  is  absolutely  K<'dier,  without  allowing  iJie  iotrodiicliaii 

necrMaiy.    flipping  or  leeebes  lo  Die  ah-  of  any  air,  and  closing  it  accurately  with 

domen,  lolldwed  by  fonieotatious  and  blit-  ilickmi:  phiister. 

teiB,  will  aim  he  necessary.  Hiis  is  lo  be  repealed  when  the  matter 

Giaiiket  imiiaitf  tf  Ihe  atdomn  are  very  has  accumulated  again,  and  thus  the  cod- 

•eldom  Biiended  With  prorriuioii  ot  the  iu-  tiaelioD  of  the  cyat  will  be  promoted  •,  a 

teiline*.    llie  treatment  is  licre  llioiled  lo  third  and  fourth  puncture  may  be  neces- 

(Iw  employment  of  geiurni  means,  which  sary.     Electricity  and  emetica  of  the  me- 

'  o  liappicat  rITecl  under  tallic  salts   may   be    combined  with   tlii* 


very  unprmuiaiuK  cireumsianret, 
H'oaadt  of  Ikr  ahfaauHoi  ri 
often  attended  with  tiirataxaiio 
ous  fnhslanres  into  tlie  cavily  : 
coDsisl  af  inlpsljnal  ronlema,  btli 
blood.  Besides  die  swellinx  « 
■ause,  their  presence  irrilalea 
'    parts,    produeing   infl 
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Ihe  alxorpiion  of  n 
blisler   kepi   open    hy     the   saviM 

of  the  Ume  r«i]iiires  bliitersor  iwue* 


J'amcnfnH  •idaminii  is  an  operation 
performrd  for  tlie  iliaeharge  of  dropsical 
lluid.  and  coiisiiliDX  merely  iu  pepeirating 
tonsil luiioDB I  disturbance,  and  tomelinies  the  panetea  of  tlie  cavity  by  mean*  ul'  a 
even (uppuialionaudamanifexlflucluatian.  Imcliar.  I1ie  instrument  is  to  be  inlro- 
If  bile  or  urine  be  effused,  tlie  symptoms  diiced  tfiree  inrfan  be'nw  ibe  navel,  iu  a 
come  on  very  rapidly,  and  Bie  etlremely  |wt]>cndirular  llnu  drawn  from  Uml  spol  ; 
nrcenti  bnl  iiiother  ratet  llie  •ymptoni* are  ynd  it  thonid  uul  be  pushed  more  deeply, 
not  BO  presains.  The  resialsiice  arisiuc  mIipii  it  nireli  with  no  fiirth|cr  rrtiitance, 
fram  Ibe  preajuri- of  UioreipiRiloiy  moscln  I'resaarc  by  a  belt  or  the  hands  of  aa- 
occaiiaaa  the  eti'u^edBiaileri  lo  hecollected  sitlanttsliould  be  kept  tip  during  ilieeva- 
iato  ope  niBsa,  and  prcvenU  them  from  Iw-     cualioi)    ai  &iuuwia  iifrcquently  praJucad 
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by  the  sodden  remond  of  fhe  snpport  from  from  increase  of  bolk,  preternatnnl  adhe- 

the  abdominal  Tiscen.  sons,  or  other  causes,  they  are  incapable  of 

being  returned^  it  is  termed  irreducible.  An 
HERMiA  incapacity  of  reduction,  arising  from  stric« 
Is  a  tumour  formed  by  the   passage  tnre  in  the  opening,  through  whidi  the  vis* 
of  any  of  the  abdominal  viscera  fh>m  the  cera  have  descended,  brings  it  into  the  in- 
cavity   in  which  they  are  naturally  con-  carcerated  or  strangulated  state.  The  causes 
tamed,  into  a  preternatural  bag,  formed  by  of  hernia  are  of  two  kinds ;  the  occasional, 
tiie  protrusion  of  the  peritonemn.  The  pro*  or  exdtmg,  which  consist  of  all  those,  by 
tmded  portion  of  peritoneum  is  called  the  which  the  presnre  of  the  abdominal  viscera 
hernial  sac.    This  peritoneal  sac  is  covered  agatns^  the  sides  of  the  cavity  is  increased, 
by  another  investment  of  varhras  degreea'of  as  in  sbaining,  and  all  forcible  actions  of 
thickness,  consistmg  probably,  in  great  part,  the  respiratory  muscles ;  and  the  predispo* 
•f  the  surroundii^  cellular  substance,  con-  smg,  which  fovonr  the  occurrenca  of  rup* 
densed  into  a  membrane-like  appearance,  tnre  in  particular  individuals,  as  an  unusually 
by  the  pressure  of  thebemhi ;  in  the  same  huge  etate  of  the  openings,  or  fez  condi- 
way  as  tumours  acquire  their  tnvestbig  cyst,  tionof  the  margins  of  those  apertures. 
In  the  inguinal  herma  this  external  coat  of  A  redmdbk  hernim  is  in  indolent  tumour, 
the  ^c  possesses  some  tendinous  fibres  in  smaller  in  the  recumbent  position,  laiger  in 
its  structure,  derived  from  the  aponeprosb  the  erect  posture  -,  dimfaibfamg,  or  entirely 
of  the  external  oblique,  vrhere  it  forms  the  disappearing  by  means  of  pressure;  huge 
ring.  The  cremaster  muscle  isabo  expanded  and  tense  after  a  meal,  or  vrhen  the  patient 
on  its  sarfiice  ;  it  consists  usually  of  several  is  troubled  with  wind,  soft  and  small  in  the 
layen,  the  division  of  vrhich,  in  the  operation,  morning,  before  he  has  taken  any  food  ;  at- 
often  leads  the  sorgeoh  to  suppose  that  he  tended  occasionally  with  a  rumbling  sensa- 
has  opened  the  honialrsac.    Scrotal  rup-  tlon,particnlariy  on  its  return,  and  rendered 
tnres  often  descend  to  various  distances  on  tense  vrhen  the  patient  coughs,  so  as  to 
the  thigh,  sometimes  indeed  even  to  the  communicate  an  impulse  to  the  Innd  of  the 
knee  ;  yet  the  vrhole  inner  surfrice  of  the  examhier.    Various  visceral  derangements, 
Iwg,  in  which  all  the  loose  viscera  of  the  ab-  as  colic,  constipation,  and  vomiting,  are  oc- 
domen  may  be  contamed,  b  lined  by  a  con-  Casiooally  attendant.    Uniformity  and  elas- 
tinnation  of  peritoneum;  indeed  the  hernial  tidty  of  the  tumour,  together  with  the 
sac,  taken  altogether,  is  generally  thicker  rumblmg  noise,  and  the  feeling  of  impulse 
and  stronger  In  proportion  to  the  siae  of  the  on  coughing,   show  that  the  case  is  an 
tumour,  and  to  the  duration  of  the  com-  enterocele ;  but  if  the'  swelling  be  com- 
plaint.    The  exterior  covering  is    every  pressible,  flabby,  and  uneven,  free  from 
where  closely  connected  by  cellular  sub-  tension  on  coughing,  and  slow  in  returning, 
stance  to  the  proper  peritoneal  sac.  Hence  the  contents  are  omentum, 
the  latter  part  is  not  rebumed  into  the  ab-  A  reducible  hernia,  although  not  inrane- 
domen,  when  the  contents  of  the  swelling  diately  dangerous,  leads  to  many  unpleasant 
are  replaced,  but  remains  behfaid  ready  to  consequences,  from  its  constant  mcrease  in 
receive  any  foture  protrusion.    When  the  siie,  and  the  visceral  derangements  that 
parts  have  descended  through  the  abdomi-  ensue  from  thb  cause.    It  is  also  constantly 
nal  ring,  the  case  is  called  a  bubonocele,  or  liable  to  strangulation, 
inguinal  hernia  ;  if  they  are  in  contact  with  In  a  ttmHgiM$d  kerma^  the  protruded 
tlie  testis  it  is  termed  congenital.     The  parts  become  inflamed,  and  this  aflection  is 
crural  or  femoral  is  that  which  takes  place  propagated  over  the  rest  of  the  surface  of 
under   Poupart's   ligament ;  and  the  ex-  the  abdomen.     Hence  pain  of  the  part, 
omphalos,  or  umbilical  rupture,  occurs  at  the  and  tension  of  the  belly,  are  early  symp- 
navel.  The  names  of  enterocele,  epiplocele,  toms.    An  entire  suppression  of  the  focal 
and  entero-epiplocele,  are  applied  according  discharge  is  also  a  Teiy  leading  character, 
as  the  swelling  contains  intestine,  omentum,  Nausea  and  vomiting  ensue;  all  the  con* 
or  both  together.    These  are  by  for  the  tents  of  the  stomach,  and  afterwards  thoso 
most  frequent  fonrn  of  the  complaint ;  yet  of  the  intestines,  down  to  the  stricture, 
there  are  several  otliers,  as  ventral  hernia,  being  njected.    Tlie  whole  system  is  de- 
which  takes  place  between  the  lihres  of  the  ranged ;  there  is  great  anxiety  and  rest- 
abdominal  muscles  ;  hernia  of  the  foramen  lessness,  with  a  small  and  hard  pulse,  and 
ovale,  ischiatic  notch,  &c.  While  the  viscera  cold  extremities.    At  length  hiccough  su- 
descend  and  return  freely,  the  complaint  is  pervenes,  the  pnlse  is  hardly  sensible,  the 
# aid  to  be  in^a  reducible  state;  but  when  respiration  WMk,  and  the  whole  body  is 
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covered  by  a  cold  and  clammy  sweat  hernia  to  go  ap ;  bat  great  cantioii  It  nth 

Mortificalion  and  death  now  speedily  soc-  cessary  in  i^lopting  such  a  plan, 
ceed.    The  intensity  of  the  symptoms  and        In  the  treatwieni  of  stranguUted  hernia 

their  daration  before  the  occurrence  of  the  we  attempt  first  to  repUce  the  protruded 

fiital  event,  are  modified  by  numerous  cir-  parts ;  which  operation  is  technically  termed 

eumstances,  as  the  age  and  strength  of  the  the  taxis.    The  patient  should  lie  down, 

patient,  size  of  the  rupture,  closeness  of  with  his  pelvis  pUu;ed  higher  than  the  ahoul* 

the  stricture.  Sic  ;  w  tiiat  a  case  may  ter*  ders,  with  the  thigh,  in  inguinal  and  crural 

minate  fatally  witbni  twenty-four  hours,  or  hernia,  bent  and  rolled  inwards;  the  blad* 

it  may  be  protracted  for  two  or   three  der  being  preTioosly  emptied,  and  a  cautioii 

weeks.    Hence  the  strangulation  has  been  being  given  to  abstain  from  coughing,  hold- 

dktinguisbed  into  the  acute  and  chronic  ing  the  breath,  Sec.    Gentle  pressure  mutt 


The  ireaiment  of  a  reducible  rupture  now  be  made  on  the  tumour,  and  ii 

comprehends  the  return  of  the  protruded  to  a  certain  extent,  but,  if  possible,  not  so 

parts,  and  their  retentiou  witliin  the  abdo-  as  to  give  pain.    A  general  pressure  majf 

auoal  cavity  by  means  of  an  appropriate  be  made  with  both  hands,  or  the  tumour 

truss.    Various  proceedings  were  recom-  nmy  be  grasped  with  one,  while  the  otiicr  ia 

mended  by  the  older  surgeons  for  producing  placed  at  the  aperture,  and  employed  in 

a  radical  cure,  as  castration,  caustic,  the  facilitating  the  entrance  of  the  parts,  or  In 

royal  stitch,  dec. ;  but  as  these  expose  the  keeping  up  those  which  have  been  already 

patient's  life  to  the  most  imminent  risk,  returned.    The  pressure  should  be  exerted 

without  affording  any  greater  chance  of  an  according  to  the  course  in  which  the  parti 

efiiectoal  cure  than  the  use  of  trusses  would  have  been  protruded ;  t.  e.  upwards  and 

bestow,  they  have  gone  entirely  into  disuse,  outwards  in  the  bubonocele,  backwaids  and 

Herniary  bandages  are  of  two  kinds ;  the  then  upwards  in  the  femoral  hernia.    SmaU 

ehtttic  and  non»elaitic.    The  former  are  hemiae  are  the  most  difficult  of  rephuse- 

constructed  with  a  piece  of  steel  nearly  en-  ment ;  and  the  taxis  succeeds  also  oftener 

circhng  the  body,  and  termed  the  spring,  in  the  early  than  the  hter  periods  of  stran. 

by  means  of  which  tbey  maintain  a  constant  guUtion.    It  should  not  be  persevered  in 

pressnie  on  the  openmg/ through  which  the  when  the  rupture  becomes  painful.    Mild 

parts  protnide.        '  pivgatives  and  clysters  should  be  used,  even 

If  their  use  be  cont^lned  for  a  sufllcient  if  the  taxis  succeeds.    When  we  have  not 

length  of  tinse,  it  even  afibrds  a  prospect  of  succeeded  in  repUu:ing  the  parts,  variooa 

a  radical  cure.    Since  the  constant  presipre  means  may  be  adopted  in  tlie  treatment  of 


^fthe  pad  of  the  truss  keeps  the  neck  of  the  a  strangulaUd  rupture.    Those  which  ate 

sac  empty,  and  thereby  brings  on  a  gradual  the  most  to  be  relied  on  are,  bleeding,  the 

contraction  and  obliteration  of  its  cavity,  vrarm  bath,  clj^sters  of  tlie  decoction  or 

Non-dastic  tmssea  are  so  mfierior  to  the  smoke  of  tobacco,  and  ice  or  other  cold  ap- 

otbers,^  thit  they  are  now  nniversally  laid  plications  to  the  part    The  former  remedy 

aside.     As  the  best  constructed   trusses  mustnot  be  used  indiscriminately,  nor  with- 

will  not  afibrd  a  certain  protection  from  out  a  doe  attention  to  the  patient's  age  and 

descent  of  the  bowels,  the  ruptured  person  strength,  nature  of  the  symptoms.  Sec,  Yet 

should  avoid  all  great  bodily  exertions ;  and,  it  should  be  employed  with  vigour  when  wo 

if  the  hernia  should  descend,  he  should  im-  have  resolved  on  its  use ;  and  a  couiderable 

oMdiately  go  to  bed  and  send  for  surgical  as-  quantity  should  be  drawn  suddenly  from  a 

sistance.  large  orifice  to  induce  fainting.    This,  with 

As  an  vredueibU  karma  docs  not  admit  the  warm  bath,  and  the  employment  of  ice, 

of  the  ettptoyment  of  a  truss,  the  tumour  or  of  the  fleeting  mixtures,  made  by  the  solo* 

wumt  be  supported  by  a  suspeneoiy  bondage,  tion  of  salts,  are  the  means  to  be  employed 

and  the  poiient,  by  temperance  in  diet,  con-  first;  and  if  they  fiul,  the  tobacco  clyster 

stant  attentioo  to  the  state  of  his  bowels,  made  by  boiling  one  dram  of  tobacco  for 

and  avoiding  all  great  exertions,  oonst  en-  ten  minutes  m  n  pint  of  water,  should  be 

deavonr  to  obviate  tiM  risk  of  stranguktion,  instantly  tried.    If  this  does  not  succeed 

to  which  he  is  constantly  exposed,  and  to  alter  two  or  thr^  attempts,  the  operatkm 

prevent  the  hicrcaae  of  the  tnmonr.^  Oon-  must  be  performed  without  delay.   A  snMurt 

finanwnt  to  bed  for  a  few  weeks,  with  purge  of  calomel  and  jalap  wiB  sonetimet 

hlfudiig,  Bsercnrial  medidnes,  purges,  and  sncceed  hi  the  early  stage  of  straqgnhitioa, 

lowdUC|hM  io«eti«riCMsed  irredodblo  porticofaurly  hi  old  and  kige  hefldi^ 


dilrtrijrr  of  Iht  1io«pI»  may  have  been  tlie 
cmue  dI  ilnDgulalioii,  and  tvlier*  the  lymp- 
tonu  >re  ddi  very  urgent.  0|iiiim  jiof  iiie 
to  allay  llie  lirkncit.  The  aaiyeoo  ihoiild 
aelniib  the  greaiett  dcciaioonilli««e  omi, 
■ndiliould  patiieulariy  >TniJ  all  nnneceHary 
tlflsy.  Hr  Dliaiild  Iry  at  oni^u  tlie  most 
powerful  meuia,  and  operate  ai  toon  at  it  i> 
found  that  tliey  will  not  HireeecL  Snrgeoni 
■re  now  iinivemlly  agreed,  that  tlie  dan|;er 
of  the  operation  arvn  chiefly  Irom  it>  btiiig 
deferred  until  the  local  or  general  distur. 
baDce  have  proceeded  to  *urh  a  liei;iht,  iLat 
a  favourable  rctult  can  hardly  be  eippcted ; 
and  that  the  ehai ire  of  recovery  Lsvcry  con- 
atderable  when  il  is  performed  under  more 
favouiable  rircumitnncei.  We  ihall  des- 
crilie  the  operation  in  ipeaking  of  inguinal 

Inguitml  heniui.  The  cpeirnalic  djord  in 
tfae  male  lubject,  and  Die  lounri  ligament  of 
the  ulenis  in  Ibe  female,  pan  tlirougb  ■ 
canal  in  the  lower  and  Iront  part  of  tlie  ab- 
domioal  tniucle*,  called  the  abdominal  ring. 
This  canal  u  oblique  in  its  coiiTM,  eoia- 
niencing  at  the  mid  fpaoe  between  the  tpine 
of  tlie  ilium  and  ingle  of  the  pubra  (ujtper 
or  internal  apei-tiirej,  running  downwardi 
and  forwardH,  and  terminating  jibl  uner  the 
puhes  (lower,  or  external  aperture),  llie 
upper  openiuj;  i*  Tomied  in  ■  IkirJa,  which 
ascends  from  Piiupari'i  li|ament,  behind 
tlie  abitaminal  rnosclra,  and  it  it  croued 
above  by  tlie  under  edge  of  IliC  inteiiial, 
oblique,  and  transverialiii  miuclea  i  the  lower 
openins  ■<  formed  by  the  tendon  of  the  en- 
temal  oblique  alone,  and  ihu  dislance  be- 
tween these  il  about  two  inches  and  a  half. 
Hie  inguinal  hernia  generally  deacenda  di- 
rectly over  the  apermatic  cttord,  which  i» 
coiueiiuenUj  placed  juat  behind  the  hrmial 
■ac  i  bnl  It  »oiuetimcs  cornea  out  directly, 
from  the  abdomen,  throngh  the  tendon  of 
die  external  oblique,  wilhoiit  ti-averting  the 
canal  ot  the  abdominal  ring;  and  here  con- 
acifuently  the  apermatti:  chord  ia  ou  the 
oilier  tide  of  the  ruptore.  Ju  the  fbrmi^r, 
and  mo»t  frrt|uent  caae,  the  epigaitric  ar- 
tery runs  along  the  inner  edge  of  the  mouth 
of  the  wr,  while  in  the  latter  iti  courK  ii  on 
llie  outer  aide  of  the  aame  p.iri.  The  alric- 
ture  may  be  aituiled,  either  at  ih«  apper  or 
loner  aperlnre  of  Ihe  nas,  ur  in  lioth. 

B'aidr*  the  common  aymptomi  iHrtonging 
M  all  hemis,  there  ara  certain  lorjt  cha- 
racter! which  deaiKnale  tliis  apeciea.  The 
tniuonr  deacenda  fioin  Ihe  abdominal  ring 
10  (Btiout  ditlanrcs  in  the  scrotum ;  appear- 


ing ftitt  in  the  groin,  and  pajsin;  down- 
ward* in  froot  of  the  apermatic  rliord.  Tli« 
tetlicle  may  be  felt  below  or  bdiind  the 
Bwelling,  which  alwayi  appears  to  extend 
into  tlie  ring,  and  ii  hence  diatinguished  Irom 
moit  other  affections  of  theie  parts.  It  is 
much  more  frequent  in  the  male  than  in  the 
female  iiibjecL  It  must  be  diitingiiiihed 
from  hydrocele,  varicocele,  aarcocete,  heinia 
hiimaralis,  and  bubo. 

In  operating  for  bubonocele,  the  patient 'i 
tlji|;h  itionid  be  bent,  and  the  hair  shaved 
from  ihe  awellinp  and  neighbouring  parti<. 
An  incision  should  ha  carried  tiirough  (lit! 
inlegiiinenti  from  an  inch  above  the  ring  to 
the  bottom  of  the  tumour.  Tlie  cellulaT 
aubstdnce  intervening  between  the  skin 
and  hemiat  sac  ia  then  to  be  divided,  layer 
by  layer,  with  the  knife  and  diasecting  tbr- 
cep* ;  and  the  sac  itarif  ahould  then  be 
opened  with  the  edge  of  tlie  knife  held  bo- 
riojntally.  Asmall  portion uf  tluid  ia  uMially 
dincbarged  at  the  aperture,  nhich  must  be 
enlarged  so  aa  to  expose  the  whole  tumour. 
Theatiiclure,  in  whatever  port  it  may  be 
situated,  aiuat  now  be  divided  bj  the  piobe- 
pointed  knife,  conducted  by  llic  linger  ur 
director,  and  carried  direclly  upwardi,  so 
as  to  cut  the  middle  of  tlie  upper  part  of  the 
contracted  portion.  Tliia  iiiciiiaii,  which  is 
techiiicully  named  the  dilatation  of  the  riii);, 
should  not  be  earned  further  tliui  ii  uiaa- 
lutelj  necessary  for  retiiluing  tlie  puts. 
If  tlie  protruded  parti  are  sound,  and  uut 
adherent  to  each  oilier,  nor  to  the  sac,  they 
may  be  immediately  replaced,  the  limb  bi- 
iug  atway  bent  and  rolled  inwarda  lu  ihii 
part  at  the  operation,  to  relax  tha  opening 
as  much  as  possible'.  Intesiiiie,  alUuMigh 
very  much  discolonred,  will  recover  when 
replaced  in  the  cavily.  If  any  adliesioni 
exut,  tlicy  mu»l  be  detlroyed  by  the  knife, 
or  finger  if  they  are  not  ationg.  Tlie  omen- 
tum is  often  found  in  a  alale  in  which  it 
would  be  iiiiptopvr  to  return  it.  This  vis- 
cus  becomes  tliickcned  and  luirdened  in  aa 
old  hernia,  so  tliat  its  return  would  require 
a  very  iree  inciaion  of  the  ring ;  and  il  ii 
often  discoloured  by  the  iuflauiination  con- 
sequent on  tlie  strangulation.  Id  all  such 
inatances  it  should  be  cut  away  oi  thr  as  it 
is  affected,  and  tlie  remainder 'returned  luia 
the  abdomen,  aller  any  bleeding  vc^^ela 
have  been  secured  by  liue  hga'ui'e".  'l*he 
practice  of  tying  the  omentam  in  a  maul 
previously  to  cutting  it  off  is  very  pcniici- 
011I.  and  lias  often  been  dial.  The  wouihI 
thould  be  closed  by  stieking  phiitler,  wist- 
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«d,  if  oteta»ry,  willi  one  or  Iwo  poinli  of  Bmic  si>  for.  Die  protradcd  ent  nay  b"?  af- 

BuUii'.    Comman  cljstcK.  Hncl  mild  purRi-  leclcJeillieriaoncormotrsmallipulai  orit, 

livn,  >Dch  ai  maniM  and  E)iioni  ulli.  dit-  maj'   liave    lirfoine    mortified    llin)ii«li    a 

•olved  in  mint  water,  elioukl  be  laken  uricr  jtrcalfr  or  trsi  t'Xtenl  ofiU  wiiole  dianieler, 

the  upt^nri'iD,  and  tlie  itrictest  regiincil  ob-  fn  the  fornier  c»«e  it  has  hren 

•errtd  until  Ilie  recovery  i>  romplele.     Pe-  li'Sve  Oie  K<>t 

Hloneal  iulUmniation,  which  i«  not  an  iin-  tlie  ■irtilure; 
freqiicnl  canMqDenci',  mnsi  be  treated  by 

tlic  moil  vigotoni  aatiphlogiitic  meaw;  of      .  .   _, 

wbich  copion*  and  n-pealed  venewcliDDS  mraenlery.    Tlie  fear  ot  aii  rfTiMion  of  f^  I 
I  impoilanl. 


■Her  remoT-ni^  i 

the  Deiftibunrhood  uf  tlw  rh^^ 
puH-d  lliion^b  Ik«  y 


Tlie  operation  aliove  dntcrihed  would  not 
be  suitable  in  a  rate  of  large  and  old  lup' 
tiire.  Tbe  exteoiive  surface  wliicli  mnit 
l>e  expoted,  and  the  tiolence  neeeoar?  in 
scparaling  adbefionii,  give  ri<e  to  >o  nilivli 
iDllammalion,  that  the  conM<qaen«<  wonld 
be  much  dreaded ;  and  tlie  bnlk  of  pro- 
tnided  parbi  hai  bceo  loinelimeA  ra  great, 
that  they  euiild  not  be  retained  in  the  belly 


liuti  uf  Uie  slongb,  formed  Ilie  objeelion  ta  A 
the  replareinent  of  a  mollified  (lorliau  of  I 
Ciil :  and  tlie  intent  ol*  ilic  ItipilDTe  placed  [ 
in  the  meientiiry  wm  lo  prevenl  tlw  pou^  i 
bilily  uf  thii  niueli  dreaded  effiiiion,  W  ^ 
kc«)iiii|(  I'le aphaielated part  oppoiiie to  Iba'  | 
rinc.  Since.  Iiowever,  niimeroiu  fadi  liaig-  j 
tliDwn  (hat  neilher  of  Ihete  evenlH  are  t 
cled,  there  cun  be  no  doubl  as  to 

porliuD  only  of   j 


after  the  operation.     Here  Uicii  the  lUi^on  conduct  required,  w 

ahoutdulieoffthe  slncture  wilhOQt  open-  Ihe   pit  i"  alfrcled 

iiig  tliE  sac,  and  pn-li  back  *■  moth  of  Hie  »houliJ  replace  it  in  the  caTliy  with  the  mMv' 

coDlenrs  as  will  pa»  up  readily.  '■'ied  porlion  lowardi  Ibe  wouiiil,  and  awdt 

Wheu  moriificatian  boa  taken  place  in  the  result'of  Ilie  operalioii*  of  nalntc  witt 

the  eonlEniBof  a  rupture,  anr  eanduci  most  out  interference. 

bcadaptediotliecirriinuiBnceaoftJieGaae.         When  the  whole  dinmeler baa  mortifietL 

It  ia  (omeCimei  found  lo  have  occurred  in  the  eaciiion  of  Hie  dead  part,  and  liie  inW  1 

Ihe  prolnided  parli,  when  no  «ympteo  bad  diirtion  of  tltc  opprr  inio  tlie  lower  end  Of  1 


pietioualy  led  Ihe  loffienn  to  lutpecl 
Hill  the  morti6cation  generally  ipreadi  to 
the  lopenncumbenl  parta :  tlie  awelliuK  be- 
cotDCt  lof)  ;  tlie  inlegumenti  deep  red,  livid, 
and  anciwanU  black;  the  cellular  mem- 
brane i>  empliywmaloiu  ;  tlie  palae  ainka  ; 


lo  be  aecnrrd  by  H^  1 
tare,  liH)  been  adtiied.  Wehaieabobew  1 
recommended  10  kerp  Ihe  two  ends  near  tha  \ 
ring,  by  ligalnren  in  ilie  nieaenlery.  Wt  ad>  J 
yi«e,  Uiat  after  dilating  the  itriclore,  Iba  '] 
'  "  progies*  of  the  case  iliould  b«  i 


lastly,  the  inlegiimeots  give  way,  and  wind  left  entirely  Id  lulure.     The  sloiiglia  will  bfl    j 

and  fecen  are  difcbarged.     Althoni^  llieie  cait  off^  tlic  ends  of  tlie  fnt  are  reaiiwd   \ 

catea  are  generally  fatal,  yet  their  event  it  by  tlie  adhesive  process,  in  ■  alalc  of  appo-  -| 

tometimes  fartiiuatr.      We    matt    rhiedy  silion  lo  cncli  other,  tlje  most  favourabia  I 

tnial  to  nature,  and  he  Careful  not  to  inter-  for  their  union ;  tlie  wound  ronliarts,  and  I 

rup[  tliosa  proceuei  which  the  cOT|>loys  for  often  completely  closei,  ai      ' 

the  rettoration  of  parti.    The  iolriiine  is  tinuity  of  ihe  aiiuicnlary  canal  in  perfeelh  I 

adherent  to  the  pariete*  of  the  abdomen  be-  re  esiablished.    Theinierferenecaf  arl  a  ~ 

bind  the  ring ;  Iheae  adhesiona  are  of  great  only  be  prejudicial  in  tliLi  prare)«.  Perfa^ 

iniporlanre  iu  the  iub»eqneot  progreas  of  tlie  only  ilep  which  woi^ld  be  jiKiifiiUlp, 

tlie  eurc,  and  abanld  therefore  never  he  dia-  that  of  making  an  inciaion  in  Ihe  aphaceUfr  i 

turbed.     If  the   intealine  lias  not   already  cd  |iart ;  thii  will  promote  the  evBrualiaa   l 

^TCD  way,  we  may  remove  the  stricture :  of  the  alimenlary  canal,  and  afford  conaidv-   1 

where  an  opening  has  taken  place,  we  may  able  relief, 

make  inch  inciuoni  through  tlie  apbaeelaieil  In  all  ca.<es  of  mortifled  in 

parli  u  will  provide  a  free  eiil  (or  Ibe  feral  canaiderable  danger  of  the  lerei  pauinft  nff  1 

matter.     Ineilher  caae,  mildpurgalivesand  constantly  llirough  Ihe  woimd,  by  what  ia    [ 

elyslna  will  be  proper  lo  onload  llie  bowels,  called  an  arlificial  anna.    Uvre  we  mna 

and  to  delpnnine  the  coune  of  llie  feeea  dcavonr  to  alleviate  tlmaedialrening  in 

wwardt  Ihe  aniu.    The  lue  of  both  Iheae  vrnieners  wliirh  iriK  from  the  iiivolunluy^  J 

meaus  with  Ihe  taller  object,  cDttatilniea  a  diaehar^  of  wind  and  lecea  tliruugfa  IT 

very  important  part  of  Ihe  treatment  of  all  new  opening,  by  supplying  tlic  patient  wi 

caacaof  mortinedinlettine.  an  apparalna,  in  which  lbeH>  may  be  t«  I 

la  caica  wbete  Ihe  noitificatiai)  bu  not  reived  at  Uit7  pan  oC 
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Femoral  hemia  is  formed  by  the  protra- 
•ion  of  some  of  the  abdominal  contents  un- 
der the  inferior  margin  of  the  external  ob« 
liqoe  mnscle  (which  part  is  called  al«o  Pou- 
part's  ligament):  and  the  swelling  is  situated 
towards  the  inner  part  of  the  bend  of  the 
thigh.  It  is  much  the  most  frequent  in 
women,  and  is  generally  veiy  small ;  hence 
it  may  be  mistaken  for  a  swollen  gland, 
npless  great  attention  be  paid  to  the  symp- 
toms. The  precise  point  at  whicli  this  her- 
nia descendis  is  the  space  left  under^  the 
crural  arch  between  the  femoral  vein  and 
the  thin  posterior  edge  of  Poupart's  liga- 
ment The  latter  part  has  a  broad  inser- 
tion mto  the  pubes,  and  this  insertion  ends 
in  a  thin  and  very  sliarp  margin,  turned  to- 
wards the  vem.  The  contents  of  the  abdo- 
men cannot  escape  in  any  other  situation, 
because  the  crural  arch  is  filled  by  parts 
going  under  it,  and  covered  by  a  fiucia  ex- 
tending over  the  iliacus  internus  muscle. 
The  rupture  first  descends,  and  then  comes 
forward,  to  which  we  must  attend  in  en- 
deavouring to  reduce  it  /  Tlie  peritoneal 
sac  is  covered  by  a  very  complete  exterior 
fovestment,  as  in  the  inguinal  species.  The 
tpermatic  chord,  or  round  ligament,  passes 
dnrectly  over  the  mouth  of  the  sac,  and  the 
epigastric  lies  on  its  outer  edge.  The  stric- 
ture, which  is  always  very  close,  should  be 
relieved  by  detaching  the  thin  edge  of 
Ponpart^s  ligament  from  the  pubes. 

UmHUMl  kenuM^  exomphalos,  or  ompha- 
loce]e,is  formed  by  the  protrusion  of  the 
viscera  through  the  tendinous  opening  term- 
ed the  navel.  An  elastic  truss  for  this  rup- 
thre  is  described  by  Mr.  Hey, and  is  the  best 
hitherto  contrived. 

Tliere  is  nothing  peculiar  in  the  treat- 
ment or  operation,  nor  in'tliose  of  the  ven- 
tral and  congenital  kinds.  The  surgeon, 
however,  in  the  latter  will  be  aware  that  the 
hernial  contents  lie  in  the  same  bag  with  the 
testis,  in  consequence  of  the  communication 
that  exists  in  one  period  of  tiie  fvtal  exist- 
ence between  the  abdomen  and  timica 
vaginalis  testis  never  having  been  closed. 
Hence,  in  such  a  case,  the  testis  cannot  be 
felt  distinctly  from  the  hernial  swelling. 

Hydroeelt  is  a  collection  of  watery  fluid 
in  the  cavity  of  the  tunica  va^nnalis  testis, 
pr  in  the  spermatic  chord.  The  former  is 
.exactly  similar  in  itsoatare  to  the  dropsical 
affections  of  the  peritoneum,  pleura,  or  peri- 
cardium. The  swelling  is  colourless,  smooth, 
and  pyriform;  extending  slowly  and  gra- 
dually upwards  from  the  lower  part  of  the 
scrotiun;  fluctuating  and  incapable  of  re- 


duction or  diminution;  often  there  is  a  de- 
gree of  transparency,  so  that  the  light  can 
be  discerned  through  it ;  but  as  the  tunica 
vaginalis  is  frequently  thickened,  neither 
this  circumstance,  nor  the  fluctuation,  can 
be  entirely  depended  on.  The  testis  cannot 
be  felt,  but  the  spermatic  chord  may  be 
discerned  clearly,  in  a  natural  state,  above 
the  swelling.  The  cure  is  either  radical,  or 
palliative :  tlie  hitter  consists  in  letting  out 
the  fluid  with  a  trochar,  after  which  a  piece 
of  soap  plaiiter  may  be  applied,  and  a  bag- 
tcuss  worn.  The  fluid  accumulates  again. 
In  tlie  radical  cure,  the  hydrocele  should 
be  tapped  with  a  trochar  at  its  anterior  and 
inferior  part,  and  as*  soon  as  the  fluid  is  en- 
tirely discharged,  the  cavity  of  the  tunica 
vaginalis  is  to  be  distended  to  its  former 
dimensions,  vrith  an  injection  composed  of 
two  parts  of  red  wine,  and  one  of  warm 
water.  The  injection  may  remain  in  the 
part  about  dve  minutes,  after  which  it  is  to 
be  discliarged  tlirough  the  trochar.  The 
consequence  of  this  treatment  is  a  consider- 
able inflammation  of  the  part,  terminating 
in  the  efl^ion  of  coagulating  lymph,  and 
the  consequent  obliteration  of  the -cavity  of 
the  tunica  vaginalis.  The  inflammation  is 
to  be  treated  like  hernia  humoralis,  if  it 
runs  too  high. 

Hydrocele  of  the  chord  may  either  con- 
sist of  an  efiusion  of  water  into  the  cellular 
substance*  or  of  a  single  cyst  of  various 
tnagnitude.  If  the  former  prove  trouble- 
some, a  free  incision  througli  it  seems  to  be 
the  only  means  of  treatment  j  tlie  latter 
may  be  treated  by  the  port  vrine  injection. 

IfitmaioceU  is  a  swelling  of  4))e  scrotum, 
caused  by  the  efiiision  of  blood  into  the 
tunica  vaginalis.  Its  most  common  can%e 
is  the  wound  of  a  blood-vessel  hi  tapping  a 
hydrocele:  the  water,  as  it  flows  off,  is 
generally  discoloured,  and  the  swelling  soon 
after  regains  its  former  magnitude.  Discu- 
tient  lotions,  as  that  of  the  sal  ammoniac,  or 
cerussa  acetata  and  vinegar,  will  genermlly 
cause  the  absorption  of  the  blood ;  cam- 
phorated liniments  and  mercurial  ointment 
may  also  be  employed,  if  the  case  be  obsti- 
nate. Should  these  means  fail  entirely,  an  in- 
cision must  be  made  through  the  integuments 
and  tunica  vaginalis,  and  the  blood  removed. 

Sarcocele  is  a  chronic  fleshy  enlargement 
of  the  testicle.  It  exhibits  very  diflerent 
appearances  in  different  cases.  It  may  pre- 
sent a  vascubur  mass  of  uniform  appearance, 
without  enlargement  of  the  chord,  or  any 
very  painful  symptoms.  It  may  have  a 
white  caseooi  sobttaDcei  mtermixed  with 
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(bis;  w1tmi7  contain  several  <^ell),  li1U<l  Hip  mul  frequent  canse,  tnd  pmleahriy 

Willi  JiflerenI  coloured  Ouids.  But  It  ii  ibo  tlul  wliirli  lake*  place  in  gonarrbni.    The 

liable  to  ichimu  and  cancer  ^  in  which  caie  nnpleosanl  symptonu  of  the  laller  com- 

iifomu  ahardbrowuishmaM,  wilbportiniis  plaint  cea^  when  the  lettide  twelt), and 

of  ■  membtanoui  or  griitly  finnlieu  inter-  oRen    recur  when    the    hernia   bnmonlia 

mixed;  all  ended  wkh  neTere  pain   dartinB  abate*.      A   recumbent  piulure,  freqnant 

alonj!  tlic  chord  la  the  loioi;  and  having  an  applicBlion  of  leecbe*,  saline  purfMiTei, 

unequal  knotty  feel,    llie  chord  too  be-  cold  utiimine,  or  diiculient  wutaea  ^  or  in 

onitiei  enhreed,  and  the  health  ii  affected,  tome  caaes  poulticea,  and  in  all  inatancea  • 

Sameluuea  Uiii  kind  of  sarcocele  forma  a  siiipemory  bandage  are  the  neana  of  relief, 

foal  ulcer,  with  bleedini;  tbngoa,  &r.  When  Camphorated  mercurial  ohUment  abould  be 

Uie  chuni  i>  affected,  the  diaeaie  generally  mbhed  on  the  epididymii,  when  a  hardnen 

appears  in   the  ingninal  glauda,  and  »uon  of  that  part  remains. 
afler  dealroyi  llie  palienL  A  mild  aarcocele         Contfi-  atnUi,  or  cbimney-sweeper^  can. 

may  be  treated  with  leeches  and  diBCutient  cer,  CDminencea  id  the  acrotum  with  u 

lotiona.aetoiu,  and  mercurial  frictionl,  with  ulcerated  wart,  or  rugfted  ill  looking  aot^ 

the  view  of  diapervon;   hnt  if  these  fiiil,  withfaardandelevHledmargin.  Itpenetnta 

nitration  ia  the  only  remedy.    Tlic  lame  the  icrotum,  atfecta  the  lealis,  aicen^j  along 

meana  should  he  immediately  employed  in  the  chord,  conlaniinatea  the  inguinal  ghmda, 

a  caat  of  achiima ;  for  that  affords  DO  hope  and  terminates  the  patients  e  ' 


The  operation  would  alio  he  too  most  deplorable  way.     Extirpation        

late  if  deferred  until  the  chord  bts  become  early  state  ia  the  only  effectual  mode  of 

indurated  and    knotty.     Qironic   enlari^-  treatmenL 

menu  of  the  teiticle  ate  aometimes  attend-         GontTThm  is  the  discharge  of  a  mitcnni 

ed  with  an  accumuhilion  of  limpid  fluid  in  or  purulent  fluid  from  the  urethia,  oncasi-'' 

the  tunica  TBpnalii ;  and  the  diaease  ia  then  oned  by  the  application  of  iafeclioua  matter 

termed  hydro.mrcocele.  from  another  aubject  labooriDg  under  the 

The  operation  of  castration  consisla  id  diaonJer,  and  generally  cammunicated  by 

makinft  a  ton|(ilndiDBl  incisiou  from  the  ab-  coition.     The  urethra  may  be  irritated  so 

dominal  ring  Id  the  bottom  of  the  Inmour ;  aa  lo  furnish  a  preternatural  qnaniity  of  le- 

in  diaaerling  down  on  radi  aide  of  tlic  sper-  cretiou,  by  other  causes  ;  as  atrieturea,  use 

malic  chord,  id  u  to  be  able  lo  lake  it  be-  of  bouses,  &c.      It  generally  comes  on 

Iwcen  the  finger  and  thumb  ;  in  dividing  from  aia  to  twelve  days  afler  the  infection 

the  chord,  and  lying  any  bleeding  vesaela  and  commences  with  an  itching  and  fulness 

on  iiiiarftce;  and  then  in  diaiecting  away  of  the  mouth  of  llie  urethra.     A  dischwe 

the  Icitix,  by  tree  sweeps  of  the  knife,  from  follows,  lirst  of  a  watery  and  transparent 

the  acroium.     All  bleeding  vessels  abould  kind,  and  then  becoming  thickerand  while 

be  cirefally  secured ;  the  edgei  of  the  in-  yellnw  or  greenish.     The  glan«  iwellijaod 

tcKumenls  retained  by  two  or  three  points  the  membrane  at  the  month  of  tbe  nretbra 

of  lutore,  and  in  their  intervala  by  sticking-  becomea  smooth,  red,  and  awoln.  An  acute 

plaitrr;   over  which  a  pledget,  compress,  scalding  pain  ia  experienced    in    making 

and  T  baitdage,  are  to  lie  applied.  water,  which  ia  voided  frequently,  and  ia  a 

faritvate  a  u  enlargement  of  the  veins  diminished  stream.  TroubleMme  creclions 

of  the  acrotum,  or  apeimatic  chord,  attend-  are  experienced  at  uigtit.     Various  lympa- 

ed  with  a  very  peculiar  feel,  and  causing  a  thetic  affections  often  attend  ;  as  pain  and 

tumour,  whidi  is  generally  indolent,  but  soreness  over  the  whole  pelvts,  in  Hie  aero- 

may  be  troubleaome.     It  is  often  mintsken  Kim,  testiclea,  anus,  Ac  ;  enlargement  of 

for  omental  faemia;  and  sometiraei  is  at-  the  ingninal  glands,  fanning  sympathetic 

tended  with  wasting  of  tlie  testicle.     If  the  bnbo,  and  irritability  of  tbe   bladder.     It 

Iwelling  be  painliU,  leeches,  saturnine  aiid  has  been  much  dispDled  wftether  the  matter 

diacatieni  lotjons,  purgative  medicinea,  hori-  of gonorrhiea  and  chancre  be  the  same,  and 

louial  position,  and  a  bag-truai,  are  proper.  coit>eqnenily  whether  the  conititntion  can 

Tbe  niicoiis  veins  have  been  tiad  with  be  affected  Irom  a  (ranotrhiea.     Butatpre- 

Biirces*  in  very  obstinate  case).  aent  rooul  aiirgeona  are  inrlmrd  lo  support 

llenui  liumoralU  it  an  inflamed  abate  of  the  negative  side  of  the  qnestion  ;  and  all 

tbe  teaticle,  in  which  that  gland  ta  mudi  act  in  the  treatment  of  the  cotnplaiDl  on 

C  ilarged,  aud  very  painful.    The  aciotilin  tliia  supposition. 

is  distended  and  red,  and  the  pain  ahoota         In  ordinary  case*  the  affection  does  not 

into  the  loini.     Irritation  of  theuretbi*  a  teem  to  ex  lend  mote  than  aboot  iwoincbea. 
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alojig  the  urethra.  The  complaint  increases  and  absoUitely  prevent  its  discharge,  the 

in  violence  ■  for    abont  three  weeks,  and  prepuce  roay  be  slit  open,  but  not  otbei  wise 

then  gradually  declines ;  a  discbarj^e  often  in  the  inflamed  state.    When  tlie  complaint 

remaining  when  the  other  symptoms  liave  has  subsided,  and  the  contractiun  »till  re- 

entirely  subsided,  and  beung  then  termed  a  main^,  tlie  following  operation  may  he  per- 

gleet  There  is  Uttle  power  o^  stopping  the  formed.    The  surgeon  gntsps  the  prepuce 

course  of  the  comphdnt,  at  least  without  with  a  pair  of  harelip  forceps,  leaving  out 

great  riak  of  inducing  hernia  homoralis  ;  so  as  much  of  the  outer  fold  as  he  wislies  to 

that  the  safest  plan  is  to  palliate.    Occasion-  remove,  and  cutting  this  away  at  one  stroke 

al  saline  pwg^  abstemious  regimen,  and  of  the  knife.    He  then  slits  up  tlie  inner 

copions  draughts  of  diluting  and  mncilagi-  fold  with  a  crooked  bistoury  passed  in  a  di- 

Doiis  liquors  are  proper  with  this  view.  Sus-  rector. 

pension  of  the  testicles  is  useful  as  a  precan-  In  paraphyroosis  the  glans  c^n  generally 
tion  against  henii»  humoralis.  Cold  appU-  be  returned  by  pres.<ting  tlie  blood  out  of  it, 
cations  to  the  penis.  After  a  few  days,  after  immersion  in  cold  water,  and  drawing 
astrmgent  injections  may  be  employed,  forwards  tlie  prepuce.  Leeches  may  be  ap- 
often  with  the  efl^t  of  lessening  the  dura-  plied  to  the  glans  to  diminisli  ibi  bulk.  l{ 
tion  of  tlie  discharge  considerably.  Zmc.  these  means  do  not  succeed,  the  stricture 
vitriol,  gr.  ijss.  in  twe  oimces  of  water ;  or  must  be  cut  through, 
bydr.  mnriat  gr.  j.  in  eight  ounces  of  water  ,  Amputation  of  the  penis  is  necessary  in 
willdofor  the  beghining;  but  their  strength  cancer  of  that  organ;  but  it  should  be 
may  be  increased.  Opium  and  antimony  done  before  the  glands  are  afierted.  One 
where  tlie  symptoms  of  irritation  are  very  stroke  of  the  knife  is  sufficient  for  the  pur- 
considerable  ;  bahiam.  copaivae  is  also  very  pose,  after  which  the  bleeding  vessels  must 
usefiiL                                     «  be  secured. 

Hie  gleet  which  remains  after  agonorrfacea  SMduret  un  the  nretlira  are  contractions 

is  not    infectious,  although  vciy  trouble-  of  the  canal ;  which  may  be  either  tempo- 

aome.    Astringent  injections  may  be  tried  rary,  when  they  are  called  spasmodic ;  or 

for  it;  ashydr.  mnr.  gr.ij.  inaq.  distillat.  permanent,inwhichcase  there  is  a  projecting 

^  viiL  or  liucum  vitriol,  or  cupr.  vitriol,  in  ridge  of  the  membrane,  or  a  continued  con- 

larger   proportions.    Balsam   oopaivss   or  tractionoccupyuigsomelengthof  the  canal, 

tudct  cantlnrid.  may  be  taken  internally.  The  hitter  are  also  subject  to  attacks  of  spasm 

Chmrdee  »    an    mflamnmtiou  attended  ftom  inflammation,  &c ;  and  vary  in  their 

vrith  extravasation  of  coaguhiting   lymph  state  under   different   circumstances.    If 

into  the  corpus  spongiosum  urethrsBt  or  there  be  only  a  single  stricture,  it  will  be 

corpora  cavernosa  penis,  vrhich  renders  the  generally  found  at  tlie  bulb  of  the  urethra  ; 

penis  curved  in  its  erect  state.    Bleeding  that  is,  about  six  and  a  half  or  seven  indies 

by    leeches,   fomentations  and    poultices,  from  tlie  mouth  of  tlie  urethra  ;  and  where 

with  the  antiphlogistic  regimen  generally  ;  strictures  are  situated  nearer  to  the  end  of 

and  afterwards  camphorated  mercurial  oint-  the  penis,  there  is  almost  always  one  in  the 

ment.  former  part.    The  symptoms  of  tiie  com- 

SifmpaihetU  bubo  should  be  treated  as  plamt  are  diminished  stream  of  urine,  which 

a  case  of  common  inflanunation.    Affection  n  voided  more  frequently  than  is  natural, 

of  the  bladder  may  be  combated  by  tlie  «nd  vith  difficulty ;  gleet,  nocturnal  emis- 

warm  bath,  venesection,  leeches,  and  fomeu-  sions,  impeded   ejection    of  the   seminal 

Utions  to  the  perineum  and  bladder,  and  fluid  in  coition  ;  irritability  of  the  bladder. 

Opiate  blysters.  whidi  secretes  a  mucous  fluid.    Sometimes 

PhymatU   and   Paraphymosis.     In    the  there  is  a  complete  paroxysm  of  fever ;  and 

former  the  prepuce  is  so  contracted,  that  it  occasionally  swelling  of  the  testicle.    Strdii- 

cannot  be  withdrawn  over  the  gians  ;  while  guary  and  total  retention  of  urine  arc  some- 

in  the  latter  it  cannot  be  drawn  forward  times  the  consequence  of  a  stricture,  which 

from  behind  the  glans.    llie  iiritation  of  becomes  affected  witli  spasm  from  some  oc- 

chancres,  gonorrhcea,  Sec.  is  the  common  casional  cause. 

cause  of  tliese  afi'ections  ;  but  some  per-  Our  fintt  object  in  treating  strictures  is  to 

sons  are  bom  with  a  pliymosis.    Fre^juent  ascertain  the  number  and  situation  of  the 

iiyections  under  the  prepuce  are  necessary  contractions.  The  bougie  should  be  curved 

in  phymosis,  which  need  not  prevent  the  use  to  tlie  requisite  degree  (which  is  necessary 

of  mercury  if  it  is  required.    If  the  contrac-  in  all  rasea  wliere  these  instruments  are  in- 

tion  be  to  great  as  to  confine  the  matter,  troduced)  and  ofled  before  its  iiiuoduetion. 


The  rargeon  boldi  the  glwu  pcuis  light);  about 
Willi  tlie  for«  finger  aad  tlminb  ol  the  left  allowi 
liand,  juBl  under  the  corona  glnndU,  unci  a«  inii 
intraducM  tlie  boB|;ie  wirh  the  right  hand, 
oirrymg  it  forwards  )[cnlly,  and  dnivrin^tlie 
prrni*  u|>warda,  ao'  at  to  miike  the  urcllira 
tente.  When  he  nieeti  with  no  obilnitlion, 
be  wait!  a  little  and  tries  iKain>  He  abaukl 
niike  a  mark  with  the  nail  on  the  boogie, 
oppoaiie  to  the  end  of  the  urelhta,  if  he 
cannot  paH  ■  itricture  ;  and  then  ti;  a 
emaller  initrunenl.  The  lame  plan  must 
be  puroned,  unlil  all  the  contractions  are 
Bscertaiued.  II  be  makn  this  exainiiiBtion 
wttli  a  un  while  buu^ie,  he  niay  get  au 
impreuioD  of  tbe  slriuture  b;  preulog 
gcnilji,  ntliich  wilJ  be  of  Krviee  ia  the  snb- 
■e<)iKiiI  treatment.  For  tLe  rnre  of  the 
conplaiot  comnton  botifiea  may  be  used  ; 
or  they  maj'  be  armed  writli  rauitie. 

Tbt  eommon  bougie  acta  mechitnically 
hy  dilatiof!  tbe  contracted  portion.    Tlie     eellulai 
laileitilntniment,  lliat  tbe  nrelhta  will  ad- 


SURGEHY. 

nC'eightb    of  an   i 

to  tetl,  and  (lien  panes  it  on  about 
as  iniicli  further.  He  now  withdraws  it  id 
the  liei^nnui):  of  Ihe  itnrlure,  aod  pamei  it 
Uirougli  again  once  or  twice.  Tliii  is  to  be 
rrtKBled  e»eiy  seven  dajs,  the  »iw  of  tlie 
bungle  being  increased  as  niucli  as  Ihe  Itric' 
liitv  will  admit.  Mr.  tVlialrly  adopts  Uii* 
plan,  from  supposing  Ihit  llie  memlimjie  of 
tlip  urethra  is  diseased  for  some  extent. 

A  new  paMage  is  snineliinra  formed  bjr 
the  DSe  of  bougies.  Here  all  imUanienls 
sliould  be   lajd  aride,  if  Ihe 


rircnDubin<^9 
admit,  lo  give  an  opportunity  for  the  parti 

Fulitlii  i«  ;iiTin™.  Wlien  the  urethra  ■■ 
verj  much  obilnicted,  nature  often  endea- 
Tours  10  procure  relief  bjidccralion  on  Uie 
inside  of  thai  part  of  the  urethra,  wliich  is 
between  Ibe  itrtclnre  and  tlie  bladder. 
Hence  Ihe  urine  inainualei  itself  into  Uih 
ibstanceof  the  perineum,  s(m lure, 
ig  suppuration  and  mortilicalion. 
,  sboiild  be  passed  inio  the  bhdder  If  the  patient  survive,  the  sloughs  are  dc- 
daily,  and  left  there  for  ten  minntea  at  tached,  leaving  a  free  communication  be- 
lint,  gradually  kngtbening  the  time.  It  tween  tlie  urethra  and  the  ex'etiial  siir- 
ahonld  be  swnred  by  lying  it  to  ihe  end  of  face  -,  and  the  opeiitn^B  thus  produced,  by 
the  p«ni».  The  siie  of  tbe  bougie  ahoubl  whidi  urine  is  evaruHted,  are  called  fisiids 
be  mereased,  as  Ihe  slrieiuies  dilate.  in  perineo.    llie   trealuienl  comists  in  re* 

Where  ciusiic  is  used,  a  smalt  piece  of  moving  Ihe  slrirture,  which  is  Ihe  cause  of 
argtnlum  nitiatiim  is  insetted  in  the  end  of  the  complaint ;  and  iliii  miul  be  atlempled 
a  bougie,  and  surrounded  laterally  by  iu  both  by  llit-  caustic  and  connnou  boiieu'. 
•ubstance.  This  is  termed  an  anned  bougie.     If  the  fistula  dues  not  heal,  when 


In  using  this  method,  we 

bow  larfe  a  common  bougie  wii 

alticlurp,  and  mark  acciitalely  the  dittince 

of  Ihe  conliactiun  ;    tlien  Iske  a  caustic 

bougie  of  tbe  same  siic,  and  maik  Ihe  dis- 

iBtKe  on  this  alio.     We  Iheo  carry  it  pretty 

quickly  down  to  the  itriciure,  against  which     former  inttnimeni  ;  Iben  it  will  be  easy  to 

we  bold  it  steadily,  at  first  for  a  iliorl  time     divide  the  sinuses  witli  tlie  crooked  knife, 

(lest  ttian  a  minute)  but  afterwards  longer.     An  elailic  catlieirr  should  be  worn  until 

This  i*  10  be  repeated  every  otber  day,  and     the  wound  baa  healed,  which  should  be 

to  be  practised  tuccesNiely  wilJi  Ihe  dif-     dressed  ftimi    the  bottom.     The  trealmeot 

ferent  slncturea  that  are  met  with.     Mr. 


first  is  ptrfeclly  ipttored  to  its  natural  dimeii' 
I  the  sion>,  it  slioald  be  laid  open  like  any  other 
sinus,  which  does  unt  leeni  dttposed  la 
heal.  A  catheter  or  ilalf  having  been 
passed  into  Ihe  bladder,  a  duvclor  is  intro- 
duced along  tbe  siniu,  until  it  meets  the 


Wbalely  baa  recommended  a  pccaliar 
mode  oi' employing  causlic.  He  breaks  a 
piece  of  kali  pumm,  with  a  hammer,  into 
bits,  of  which  the  Urgcst  should  not  exceed 
a  pin's  head, and  keeps  Itiese  in  aptiial  with 
a  grourtd  stopper.  He  passes  a  bougie 
Uiroiigh  Uie  slnctitre,  and  marks  the  si- 
loalion  of  Ihe  contraction.  In  Ihe  end  of 
this  he  makes  a  small  hole  with  a  pin,  in- 
serts a  bil  of  Ihe  kali  smaller  tluui  a  pin's 
head,  and  covers  it  with  lard.  He  passe* 
this  boagie,  properly  curved,  down  to  the 
stricture,  and  leia  it  rest  for  a  lew  seconds, 
tbit  lb*  kali  may  diuoha  i  he  then  oites  it 


fistula  10  pcrineu  will  be  considered  u. 
the  nrxt  brad. 

J^ffrRttans/^m-inr.  When  Ihe  e 
of  uiint  Is  prevented  by  any  psriicular 
cause,  Uie  bladder  becomes  remaiLably 
dislendrd.  Its  fundus  ascends  lowardi  Ihe 
navel,  and  funns  a  hard  circumsmbcd 
swelhnE  above  the  pnhes,  while  the  luwer 
portion  of  the  fiscui  bulges  Inwards  the 
rerlum.  Violent  pain  and  (traiiuDE,  ten- 
sion  of  the  alidomni,  cold  sweats,  anxiety, 
&r.  are  allemlant  symptoms.  Wlicn  Ihe 
esiise  of  the  rcieotioh  doc*  not  close  Ihe 
urelbta,  «nd  it  lias  proceeded  lo  a  conti- 


SURGERY. 

ddenble  extent,  the  nrioe  comes  away  by  broiigKt  slowly  forwards,  between  tbe  pa- 
drops  through  the  natoral  passage,  leading  the  tieofs  titiglis,  and. the  point  will  conse* 
Madder  still  distended.  If  the  canal,  through  qneotly  describe  that  portion  of  a  circle  which 
which  the  urine  OQglit  to  flow  be  obstructed,  U  necessary  for  its  entering  the  bladder.  In 
hsflammation  and  ulceration  or  sloogfaing  the  latter  stage  of  the  operation,  the  penis, 
ensue.    Wh^n  this  happens  in  the  nrethni,  which  befor«,had  been  drawn  upwards, 
fistnlsB  in  perineo  are  the  consequence.  But  should  be  allowed  to  sink  down.    If  an 
the^Udder  itself  may  slongh  and  burst,  impediment  is  met  with  m  any  direction, 
Retention  of  urine  arises  from  tlie  follow-  let  the  point  be  withdrawn  a  little,  and 
ing  causes.    Weakness,  or  paralysis,  of  the  then  pushed  gently  onwards  according  to 
bladder,  inflammation  of  this  viscus  or  of  the  course  of  the  urethra ;  but  force  should 
the  a^ficent  parts,  a  spasmodic  affection  of  be  avoided  by  all  means.    The  fore-finger 
the  uretfan,  or  some  actual  contraction  of  of  the  left  hand  introduced  into  the  rectum 
the  passage.  will  sometimes  facilitate   the   operation. 
Tlie  paralytic  retention  of  nrine  may  be  When  the  prostate  gland  is  enhu-ged,  the 
earned  by  an  iiyniy  to  some  part  of  the  spi*  ivetlura  turns  upwards  very  suddenly,  just 
aal  wautow ;  by  an  overdistensiou  of  the  behind  the^  pobes ;  hence  the  end  of  the 
bladder,  arismg  from  retaining  the  water  catheter  should  be  more  bent  upwards.    It 
too  long  after  an  incfination  is  felt  to  void  has  also  been  found,  that  by  withdrawing 
It,  &e.  Two  objects  are  to  be  accomplished  the  stilet  of  an  elastic  gum  catheter  for  a 
in  the  treatmeatT;  to  draw  off  the  fluid  dis-  small  distance,  the  iastfument^tsdf  be- 
tending  the  bladder,  and  to  restore  the  na-  comes  flM>re  curved ;  and  by  this  means  the 
tnral  contractile  power  of  the  viscus.    The  point  of  the  instrament  may  be  elevated  in 
nseofthe  catheter  at  certain  stated  periods  the  urethra  in  the  due  direction.    Many 
aeoompttibes  the  first  of  these ;  the  internal  surgeons  hitoddce  the  catheter  as  fiur  as  the 
use  of  cantharides,  blfeters  to  the  sacram,  perineom,  with  its  convexity  towards  the 
pubes,  or  perineiun,  cold  water  thrown  on  the  abdomen,  then  keeping  the  point  station- 
bypogastrium,  cold  bath.  Sec  promote  the  tarjf  they  make  the  handle  describe  a  semi- 
second  usdication.    The  catheter  must  t^  circuhur  movement  upwards,  so  as  to  bring 
osed  regulariy  and  frequently,  until  the  tbeconcavity  of  the  instfument  towards  the 
cure  is  completed.  pnbes ;  after  wtiich  the  operation  is  finished 
•  The  retention  arising  from  enlargement  as  in  the  fbraser  method, 
of  the  prostate  belongs  to  this  division.   A  When  the  retention  of  nrine  arises  from 
neglect  of  the  patient  to  obey  the  natural  an  inflammatory  cause,  the  Datura  of  the 
caUs  to  void  his  mine  u  the  first  cause ;  and  disorder  is  entirely  altered.  Strictures  in  the 
tlie  regular  use  of  the  catheter  is  the  most  urathra,  when  very  bad,  and  irritated  so  as 
efficacious  means  of  cure.  to  (k\\  into  spasmodic  contraction,  are  the 
-    Uh  of  the  eaiketer.    This  instrument  is  roost  frequent  source  of  this  kind  of  reten* 
either  inflexible  and  made  of  silver,  or  flex-  tion.    However,  virulent  gonorriisea,  bad 
ibie  and  elastic,  which  is  composed  of  the  piles,  injuries  of  the  perineum,  fistula  in 
elastic  gum.    There  are  also  flexible  cathe-  ano,  and  the  absorption  of  cantharides  fix>m 
ters  made  of  a  fusible  metal,  and  othen  blisten  may  have  the  same  effect    The 
composed  of  the  bougie  plaster;  but  the  treatmentofsachcasesmnst  be  of  the  anti- 
former  are  employed  the  most  firequently.  phlogistic  kind  ;  vepesection,  leeches  to  the 
The  elastic  catheter  is  less  irritating  to  the  perineum,  warm  baths,  fomentations  to  the 
urethra  than  a  silver  tube,  and  it  can  be  in-  perineum,  and  hypogastric  region ;  opium 
troduced  in  cases  where  a  metallic  inflexi*  by  tlie  month,  and  in  clysters,  are  conse- 
ble  uwtrument  will  not  pass.    The  most  qnently  to  be  employed.    The  use  of  the 
fiivourable  posture  tor  the  introduction  of  tinctnra  ferri  muriati  internally  is  also  a 
the  catheter  is  that  in  whidi  the  patient  lies  very  powerfol  assistant  in  sacb  affections, 
down,  witli  hb  pelvis  at  the  edge  of  the  bed,  The  patient  may  take  fifteen  drops  every 
and  the  legs  hanging  to  the  gromid.    The  ten  minutes  until  it  acts.    A  coaunon  dys- 
corona  glandis  should  be  held  between  the  ter  will  often  sufiice  in  slight  cases, 
thumb  and  fore -finger  of  the  left  hand,  so  as  If  none  of  these  methods  succeed,  and 
to  avoid  compressing  the  coroiw  gfamdis.  the  catheter  or  bougie  cannot  be   intro- 
The  catheter,  well  oiled,  should  beintro-  doced,  it  becomes  necessary  to  puncture 
duced,  vrith  the  concavity  towards  the  ab-  the  bladder;  which  operation  is  neither 
domen,  imtil  its  pomt  has  nearly  reached  dangerous  nor  pabfiil,  and  fails  in  success 
the  bulb.     The  handle  should  now  b«  probtblyy  becanie  it  it  employed  generally 


loo  hie.  It  tamj  be  doae  froin  the  peri- 
moin,  pdbo,  or  rrrtum.  Tlie  two  lallrr 
placo  are  U)  murb  piefenhlc  la  the  for- 
Iser,  thtt  we  aball  deKriliF  thow  opFntiom 
odIj.  When  ths  prottate  gland  it  rnlarRMl, 
(iDd  >ucb  •  case  otttn  rrqiiirea  the  para- 
cenlan  irerictr)  Uie  operatinii  miut  br  done 
above  tlie  pubei:  if  the  paiieDt^onld  tie 
hi,  it  wonM  be  preferable  to  punctmc  from 
the  rectnni.  Wbcu  all  etrcuDUIance*  are 
eqoil,  experience  has  not  hillierlo  diieo- 
vficd  any  vetj  deriiivc  adntitagc  in  <itb*r 
of  Ibeie  melbada  over  the  o^r. 

When  tlie  diitpnaioo  of  tlie  liltddcr  can 
be  deariy  fplt  above  Ibe  pubes,  the  «iir- 
geon  may  pinnge  ■  cnrved  liocbar  directly 
into  id  catity,  aboDl  an  jorb  sliove  the 
bone,  ■■  in  tbe  paiscenleiii  abdominu.  H« 
thonid  remember  to  dircei  tlie  point  of  the 
iwlnimeDl  in  the  axil  of  the  bladder;  and 
not  Id  urge  it  fotwirdi  wheti  the  retiilanee 
to  tlie  poiat  ceBJWa.  Then  the  atilet  ihould 
be  (riHidnmn,  and  the  canuli  pushed  oti- 
wardi.  'File  Inter  part  miul  be  rotifined 
in  it!  •Ilaation,  and  iheuld  remain  in  the 
bladder  uolil  ihe  natural  paxiEe  it  re-eita- 
bliilied :  or,  afler  ■  few  dny>,  an  elastic 
catheter  may  be  introdnced  through  it,  and 
the  canula  witbdnwn.  If  ihe  bladder  cannot 
be  fell  >a  diEtinctiy,  Itic  tarpeun  may  dis- 
MCt  down  to  its  lurKice  belbie  he  pene- 
iratei  it  with  flie  trocliar. 

In  opendng  from  the  reeloin  a  long 
earred  trodiar  ihonld  be  employed.  Tlie 
two  lint  fingen  of  the  led  baod  •erve  a>  a 
direclion  to  Ihc  imtnunent,  nhich  ii  firm- 
ly held  111  llie  ri^t ;  aiid  ibonld  be  pa»ed 
Ihrooah  Die  very  middle  of  the  pTojeclion 
cauaed  by  Ihe  diilended  bladder,  core  being 
taken  to  areoniuiodate  itt  direclion  ai  mnch 
a*  poaililc  to  the  axii  of  the  bladder.  After 
forty-ei(ht  honn  the  eaniila  niiy  bo  mth- 
dimno,  and  the  arliflrial  opening  will  lerve 
DDlil  tlie  nalural  paiMire  i>  rvtiored. 

Id  women  Ibe  bladder  aboiild  be  l^iped 
above  ibe  p'ibea,  althoi^  it  mifhl  be  done 
fiom  the  vaffina. 

If  Ihe  >arj!eon  ^uold  liol  br  called  in 
until  Ihe  drelhra  ha*  ulcerated,  and  the 
nrioe  become  diSiued,  it  will  be  hii  duly  to 
malte  free  inciiiont,  parlicnlariy  in  the  pe- 
rmeum,  far  the  diacbarte  of  that  fluid,  Uid 
to  Die  lluMe  Benend  meant  which  are  likely 
to  allay  the  eoutitiitional  irritation.  He 
nnit  thru  vrait  until  (lie  operalioni  of  na- 
liUT  have  separated  the  rlouflia  cauicd  by 
the  nrine,  endeavoiirinK  howevcT  to  mtro- 
doce  an  elaitic  callieler,  niiere  be  abonld 
•Uow  it  Is  i«nain-      I'oulticei,  fomenta. 


tioni,  and  the  waini  balh  •hoald  be  T«»atterf 
to,  if  there  are  any  appeamtcea  of  infiam- 
matioD ;  and  abicense*,  or  accanialalioDi  of 
urioe,  iliDLild  be  opened  early  and  freely, 

Iiamliiifruf  of  iiriuf.  Sometime*  tbij 
lluid  dribblei  away  without  any  lensition 
of  Ihe  patieol.  Here  paialyiii  of  the  blad- 
der i>  the  ranse,  and  may  be  induced  in 
variooi  ways,  si  from  injuriei  of  the  apine, 
oier-ditteiHion  of  Ihe  organ,  Jcc.  In  the 
latter  due,  tlie  nrine  •liauld  be  careAdly 
drawn  offal  regular  interval!;  cold  bathing, 
bark,  bK*tering  the  ncmm  or  perineum, 
electiidly,  tincture  of  cantharides  iniemat- 
ly,  Ac.  will  be  of  lervice- 

Somelimea  the  patient  can  hold  lu>  urine 
to  a  certain  degree,  when  an  irreaiatible 
propemily  lo  evacuate  it  comei  on.  Here 
irrilabilily  of  the  bladder  ii  the  rauie,  and 
may  be  induced  by  bad  pile*,  fi«tala  in  ano, 
*c.  Opinm,  the  warm  balh,  fonienta- 
ttoni,  dilating  drinks,  &c  may  be  rewrted 
lo  when  no  ubvioiu  came  appean. 

Inpfrforaic  cogiiui.  Sometime*  tlie  labia 
have  tlielr  o|^oied  turbcei  grown  together, 
leaving  peibapi  merely  ■  imall  opening, 
through  which  the  urine  ii  imperfeclly  dia- 
charged,  but  marked  with  a  Uue,  diowing 
Uie  proper  distinciion.  Ttii*  may  be  con- 
genital, or  the  effect  of  diieaie.  Sometime* 
a  thin  membrane  riojei  bolh  the  muttt* 
urinariiu  and  vagina  in  newly  bom  chil- 
dren. In  both  these  case*  ibe  oie  of  the 
knife  ii  necessary;  and  liul  thooM  be  inter- 
posed between  Ihe  divided  siirfarea.  There 
i*  another  form  of  the  same  nial-fomiaiian, 
in  whicti  the  vagina  alone  it  closed  ;  and  no 
■ymptomi  appear  notil  paberiy,  when  the 
menJlmal  di*charge  does  not  flow.  Tie 
uterui  *well),  and  at  last  a  kind  of  labour 
paini  come*  oo.  Here  the  membnme  must 
be  divided  to  discharge  the  accumiilaled 
menie*,  and  the  edges  of  the  cut  kept  aiun- 
der. 

Imptrfontf  anui.  The  part  may  either  he 
closed  by  a  membrane,  or  be  too  contracied 
to  allow  the  fecei  lo  be  etocnated,  II 
may  he  rightly  foimed  at  its  outer  port, 
but  terminate  in  ■  col  de  aac  ;  or  there 
may  be  no  Tejtige  whatever  of  anus.  In 
the  first  specici,  a  diviiion  of  the  membrane 
is  the  remedy  ;  and  in  the  second,  a  dila- 
tation of  the  contracied  part  by  the  crooked 
biiloary.  If  an  obtlrurlion  should  be  div 
covered  within  the  cot,  il  may  be  perfo- 
rated wilh  the  trochar,  introduced  accord- 
ing lo  the  conne  of  the  intestine.  The  la^ 
ter  species  is  attended  with  very  little  hope 
of  saving  lift,    'nteHiigeon  may  cut  iutha 


SUKGEHY. 
liiattiiin  of  llic  anil!,  und  I'liltow  liii  diuec-  prutw  may  now  be  witlxJniwn,  and  liiR 
tion  Btonit  \\te  B&ctuni  in  urdrr  to  find  IIip  uppralioa  ronipleled  by  briojiing  Die  kiiire 
«i(j  of  tlic  )[<it,  tducli,  witvii  roand,  tbould  out  wiih  iu  point  ipplicd  (o  itw  liugfT 
be  piinrlurcd.  wliidi  wag  in  Ihe  iiilctUne ;  and  lliu»  all  lie- 
fUltla  (II  ana.  Any  formation  of  miliar  Iwci'n  (lie  edge  of  tite  knife  and  Ibe  ami* 
near  tbe  anna  u  Teijr  likelj' (u  tmninateiD  mnal  be  divided.  A  toft  piece  of  liiir 
Ihn  eomplaiut  j  tlie  siippiiratian  extend*  in  ilioiiid  now  be  placed  in  llie  wound,  aud  re- 
the  lat  and  cellular  Hibacance  rsnnd  tlie  main  onlil  it  u  tooKited  by  Hipparutian, 
rrctuin,  ud  nnoMi  fona,  having  inull  ex-  and  all  ttie  liitnre  dresiine*  «liould  be  mild 
lernal  apertiirKB,  and  Mldom  bealin^;  with-  and  imirritating.  The  calloiities  of  whidi 
ont  an  openilian.  The  commenrrment  of  inrgeona  liave  complained  bo  much  in  Ibeae 
Iba  ditorder  may  be  a  phle((monnris  abaceu,  ca.<ei,  ariae  from  injudicious  treatment,  tui 
Hitended  wilb  coiuiderable  lynipjllietic  fe-  particiiUrly  from  tbe  nue  of  caiutic  aad 
ver  ;  or  it  may  bave  a  more  ery>ipelalon9  stimulating  applicatiooa. 
chNlHCleT,  spreadinft  more  widely,  beiui  Prolapmi  ml.  Tlie  internal  roal  of  llie 
more  lupeificial,  and  attended  willi  depm-  iPit  may  be  protruded  IbroiiKb  the  ipliioc- 
pion  of  the  power*  of  Ibe  conititntion.  Tlie  ter ;  or  a  portion  of  tlie  iuteatine  with  all 
former  ttaeen  in  yniing,  tlroii^,  and  lieallliy  ill  caati  may  di'Aceud.  Cause*  which 
sii'yijeclsi  tbe  latter  in  weakened,  inlenpe-  weaken  the  iphincter,  and  >ucb  u  force 
rate,  al>d  nnheallhy  cnnalitnlinnn.  The  pans  the  inlesline  downward),  contribnte  to  thii 
ilt  die  neiglibonrhood  ol  tbe  diaeaae  are  of-  afiectiou.  .Co^tiveiieu.  tenetmna  kept  up 
ten  affected;  and  bencerttenlion  of  urine,  by  hemorrhoids,  ascaridei,  fiklula  iu  anoi 
itrun^ury,  prolapsiu  and  tentsniu*,  pilee,  ■ton',  ttc.  are  of  ibis  kind.  The  ctiiiie 
drr.  at«  produciHl.  Tbe  complaint  tome-  should  be  removed  whenthatia  practicable, 
times  liecins  in  an  induration  of  the  skin  Tlie  gut  mii^t  be  replaced,  but  previoosly 
near  tlie  amis  wilboiit  pain.  Tbin  liardoess  clysters,  lijmentationi  nod  poultice*,  or 
gradually,  Boftent  andsuppmaiea.  Themat-  leeches,  and  cold  wishes,  are  necestary. 
ter  may  either  point  in  Uie  biillocli,  at  a  Horiiaotal  posture,  and  avoidlny  coilive- 
diftince  from  the  aniii,  or  n«r  this  latter  nets,  are  vrry  im|>orlant  poiutt.  A  com- 
part, or  in  Uie  perineum.  It  nmy  escape  preu  ami  bandaeu  amy  be  nece-uiry  to 
from  one  opniiui;,  or  fiom  severnl.  Some-  retain  tlie  replaced  eo' ■  '"d  Hslnngent 
timri  thereanol  only  aneaieTnal  ap«riure,  clysters  have  been  advised.  If  the  pro- 
liut  aiioiber  iuiemal  one,  coinmnnicatiiig  tnided  part  has  become  indurated,  tbick- 


uiib  (lie  cavity  of  tbei 

A  ioD  poultice  and  fomenlatiun*  are  the 
be«t  means  of  ticaling  IheM:  ahaceMCiii 
which,  if  ihey  are  pbleRniauoM,  thoiild  not 
lie  opened  uutil  the  skin  has  become  Ihiii ; 
but,  wlieii  they  are  of  tbe  vryiipetaloui 
kind,  should  be  punctured  inunedhitely  to 
prevent  an;  further  eiiension  of  tbe  ma- 
lady. Tlie  general  treaiment  must  corres- 
pond wilb  Vie  nature  of  the  cunBlltulional 
dislurbanre.  In  all  abacrwes  about  the  anna, 
Ihe  iunbion  alinuld  compretiend  all  llie  tkin 
coferini;  thi!  Dialler,  as  llie  cavity  is  thnn 
most  likely  to  611  up  from  the  bollom.  lire 
dreasiug  slioiild  be  amqll  in  ijuantity,  light, 
and  iinirritaling.  IF,  hawever,l)ien»epaH>e9 
into  a  fistula,  it  will  be  neressarj'  to  make 
it  an  open  wuttiid  by  culling  tliroujili  tlie 
r«ctum  from  tbe  cud  of  t)ie  Iwltow  tg  the 
anui.  A  prolw  liariug  been  btfodiiced  at 
(he  eiitenial  openini;  ofllw  fistula,  wrvei  us 
a  ilirrctor  for  ibe  probc-pvinled  kiiilr, 
whirb  will  be  fell  in' tbe  lecTiiiii  by  ilie  sur- 
geon's hit  lore  tiujcer.  If  the  li<iula  slionkl 
■tot  have  penetrated  the  gut.  the  biitnnry 
•hould  be  yuilied  Ihraii|b  its  aide.    The 


and  painful,  and  will  not  admit,  of 
reduction,  it  may  be  eatirpaled.  Some- 
times an  introsusceptiou.  commencing  at 
Ihe  circum,  has  protruded  at  the  aatla. 
I'his  case  ia  (|ilit«  beyond  the  ponton  of 

Prnfuuj 


The 

rausei  various  symptoms  in  the  bhtdder  it- 
ii-lt,  and  uihen  in  neiebbouriiiK  parts.  Hie 
former  are  fni|uent  iaclmatiun  tu  void  tiM 
oriue,  which  somtUmcolops  suddenly  from 
the  Btune  mecbaninlly  ubalTncling  its  pa*-. 
tmr ;  pa>o  in  makins  Water,  luid  parlicu- 
iaily  aher  the  disvliarcF,  from  the  bUddtr 
coiitracling  on  Ihe  liirei;(ii  bi>dy  t  niucui, 
and  sumetimes  bluod  in  the  ■mue.  and  pain 
on  rierciiF.  Tlie  latter  are  an  uiirasineai 
aiiil  ilchiiiK  at  IbP  and  uf  tlie  penu,  InaiUng 
the  person  tu  draw  snil  eliHiuate  the  pre- 
puce ;  leniB  of  wtiiic'il  in  the  perioeiun ; 
teueMDHsj   uwubnesa  of  Uie    Ihicli*,  Ac, 


Thnr  >yinplatiu  come  an  in  fiU.  In  orilir 
1aii<ert>mibcfni>i,a9i)llditMlinilnitne>i, 
oil «ppil  like  ■  catlteier,iiTil  exiled  isounri,  ■■ 
inlrodnred  into  llie  liladdei,  where  i>>  poinl, 
nM^rtinq  III?  «>onr,  gives  dpcided  nitunna- 
tinii  li)  the  >nr|!eon.  1(  ini»t  bf  moved  in 
vdrKiin  direclioiu  alter  itii  iiitrudiirliDn,  >* 
it  inly  not  imni'dixlelr  or  euily  cume  in 
ronlHi'I  witb  the  nlonP.  The  op<-nIiaii 
■liould  iitfvrr  be  performed,  iinlfss  Die  stone 
i-an  be  pUinly  lell  bdbre  the  o[iPnitiOD: 
lUn  reclimi  ihixdd  be  pretioinly  emptied, 
Init  II  ii  more  ailTantBgcMii  lor  IJie  bladder 
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order     from  whieh  il  mty  it  a 

meal,     of  three  qiiarten  ol'  an  inrh.     A  good  ai 

ind,  la     tomul  may  jierfumi  tlie  operation  wilti  a 

point,     scalpel,  wliicli  inslinmenl  will  enable  bim 

urma-      to   divide  the  pari*   with  mare  exactneu. 

I'ed  in     'llie  esmpe  of  tlie  nrine  iliowi   lliat  Uib 

bladder  ii  openett.    The  *tatf  sliould  now 

be  wilhilmwn,  and  a  proper  p^ir  of  (iif 

reps   paMcd  alon^   the  rouravc  miifaie  of 

■lie  Rorcel  into  tlii:  bladder,  lor  Uie  purpuni: 

of  leiziiig  and  evlrdrliuK  the  stuue.    Tlii* 

iiislrunieiit  a  lir»t  employed  as  a  prohe  tu 

in  the  poalUoo  of  llie 


to  be  lull.    'Die  palieni  istobephwedwiUt  beiofi  arrompiislied,  the  blades  are  lobe 

lin  pelvis  at  Ilir  ed([C  of  ■  table,  and  the  expandEil  ai)d  moved  in  such  a  direction  ■■ 

tliilf  intrsdnred  iiilo  tlie  bladder.      The  tu  graip  il ;  and  llie  inntrnmenl  very  firmly 

tliiflw  and  leRS  are  then  beiit  lo  as  tu  ena-  held,  may  Ihen  he  ilowly  withdrawn,  be- 

Me  him  to  grvp  the  sole*  of  tlie  feet  with  inz  moved  from  side  lo  side  m  order  lo 

hu  handi,  and  llie  linilis  are  retained  in  tlii*  bnn^  the  foreign  budy  through  the  wound. 

|>Uiilinn   liy  broad    filers,    doubled  aud  Iftfae  ttonebe  very  larite,  it  nisy  beexpedi- 


placed  by  ineatui  of  •  noose  round  tlie 
wrists,  earned  over  llie  bark  of  the  hand, 
and  iuido  uf  the  foul ;  Uien  brought  up 
again,  and  conlinnvd  round  the  wnst  aud 
anIUe  aud  firmly  tied.  I'hc  statf  i>  shaped 
like  «  •ootid  or  catheter,  and  liis  a  gioove 
tor  ronducEing  a  ciilliDg  instnimrnt  inlu  liie 
bladder.  An  asaisUnt  stniidtii;  on  the  pa- 
tieut'i  riglit  side  holds  the  luiidle  of  the 
stalf  with  one  land,  uMkiDit  itn  coiiiemty 
project  in  tlie  ptrnieum,  and  draws  aside 
the  srrutam   wiUi  the  elbrr.     Ad  iekmuu 

cunimei icing  on  llie  left  side  uf  the  ra)jlie 
of  Ibe  penneumjntt  opposite  n  the  iiicni- 
tiianous  pari  of  the  ureihta,  and  continued 
obliquely  downward*  and  ontwards  fur 
abiitit  three  uidics  between  ilie  anus  and 
isrbiaia.  'fhe  lionsveriwlb  perinei  slioiild 
Ihen  be  cut  through,  and  the  menibranaiis 
p«rl  of  the  urellira  freely  opened,  so  at  la 
rii'oae  llie  giimve  of  the  stalf.  Tie  beak 
of  the  gorget  is  now  inirodaced 
e  opmalur  takes 


to  dilate  tlie  wound  wiUi  a  curved  knife, 
a  break  the  alone  in  the  bladder  by 
IS  of  forceps  CMiDslmcted  for  Ihal  piir- 


In 


ti  latter 


where  tlie  stone  il  broken  in  Ibe  operatiou 
uf  eatraeling  ii,  Ilie  bladder  should  he 
waalied  out  with  lakcwarm  water  lo  re- 
move any  small  tra-iment*.  Careful  eaa- 
niimtiun  with  tlie  finger  is  necessary  (a 
asrvitain  tliat  notliinK  is  left  behind.  A 
cninj)r«iis  of  liut.  pledeet,  and  T  bandage, 
may  be  put  on,  but  they  are  aflittle  service, 
as  the  urine  escapes  tbrou^  Ibe  wound. 
!iiiice  peiituutal  lullnmuiatinn  is  the  occnr- 
renre  nunc  to  be  leaced  alter  lithotomy, 
great  attenlioa  lo  the  stale  of  the  abdomen 


>iich  ■  c< 


ed,  and  01 


1  of 


einollitnt  clyaterr,  and  purgatives,  should 
Ih-  reaorlpd  tO,  accordmg  lo  the  symptoms. 
Tins  mode  of  perl'orming  litbaloniy  is 
callod  the  latPTal  upenitiou ;  il  has  beeu 
parfurmed  wilh  an  instranieut  called  a  li- 
of  the  ii^lf  into  his  left  hand,  lioldiug  Uie  iholouie  raelit,  instead  of  the  gorget.  This 
(.■uiget  in  Ills  light.  He  Uirn  ihiuiis  the  is  a  lone  narrow  knife,  concealed  in  a  gnrnv. 
vurget  into  tlw  bladder,  ktepinx  its  beak  r;\  instrument,  wliieli  is  paned  into  the 
in  rlote  contact  with  the  groove  uf  the  bladder  along  the  groove  of  the  staffcxposed 
stall',  and  hrinring  the  handle  of  the  latter  in  the  way  already  described.  A  tpring 
■t  downward*  and  Inrwanh,  in  or-     being  ihen  rompreued  makes  tlie  knile  riia 


a  pomt.  and  make  it 


e  gtvovp,  and   11 


The   culling   edge   of  the   gorgct,  by  this 

mode  of  iniruducnoa,    divide*  Itie  pros-     timri  t 

laic  giaiid  and  iicek  of  the  bhiddtr.    Tbii     bladdei 

mttranarut   is   used   uf   variuiis   Agore*  by      yiiitn:; 

dilTermi  surueuw.    Tlie   be*t  perb^  i« 

that  «•  which  the  ciiiiiii*  edge  of  the  in- 

siinuwal  ekIciMb  iMrmmuU}  frum  it*  beak. 


I  nf  (be  bladder,     withdrawn  in  this  slate,  culling  Ihe  pro*- 


id  bladder  as  it  recede*.     In  fori: 
opening  has  been  made  inlo  tlie 
above   the  pube>,  particularly  Ibf 
yiiitng  Mibjecli  i   tliis  was   called   Ibe   higli 
upemion.  bat  ha*  long  been  disosed. 

Spina  Aijjda  is  a  swelling  (itiuted  on  Ibe 
•'piue  of  iidaiifs  at  the  time  of  biitli.     Il 


I 

J 
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comiifB  of  •  nc,  filled  with  in  aqneous  amfutatiov. 

fluidy  and  compoMd  of  the  integimients  «Dd  in  wbatefer  pert  this  is  performed,  tlie 

the  membmioas  theatli  of  the  spmal  mar-  aotfeoo's  object  it  the  same,  viz.  to  «ave 

low  pretrading  thfoogh  a  fimire  caused  by  eocmgh  of  the  sorromidiBg  soft  parts  to  co- 

a  defidency  in  the  bones.    The  solQeeU  ^er  the  extnmtty  of  the  bone,  and  enongh 

are  genenOly  weiOc ;    diarrfacM,  paralytic  of  skin  to  coyer  die  whole.    The  stump  u 

state  of  the  lower  limbs,  and  mabihty  to  always  treated  as  a  wound  which  should  be 

retain  the  nrine  and  feces  often  aUend.  mited  by  the  first  intenUon ;  ito  sides  ar^ 

The  tnMmr  enlarges,  mflamcf  and  nice-  therefore  brought  together,  and  retained  in 

rates,  and  then  the  patient  dies;  bnt  diis  apposition  by  straps  of  adhesive  phuster» 

occarrence  takes  place  at  diflfeient  periods.  umI  appropriate  bandages.    By  this,  whidi 

No  trtatnwnt  has  hitherto  been  of  any  ser-  jg  the  tniproTed  method  of  modem  snrg^i  y, 

nee.  introduced  by  Mr.  AUnson  of  Liverpool, 

Grias  ^  tk$  terUbrm.    This  b  a  diseaoe  the  wound  made  by  removing  a  thigh  is 

of  the  aptee,  generally  attended  with  a  de-  often  agglutinated  in  forty-eight  houn,  and 

free  of  cnrvatore,  and  with  a  paralytic  the  patient  consequently  escapee  the  dread- 

state  of  the  lower  limbs.    It  is  most  fie*  fid  pain  and  Jrritatioo,  and  vehement  sym- 

qoent  hi  chUdren,  bnt  not  pecnUar  to  them,  pathetic  affection  of  the  constitution,  which 

The  afleetion  of  the  Umbs  k  first  observed,  almost  mvariably  attended  the  old  practice 

There  is  an  vnwillingness  to  move  about,  of  dressing  the  stump  witii  dry  Unt  as  an 

and  the  patient  often  trips  and  stnmbles.  open  wound,  and  consequentiy  healing  by 

The  legs  bivolontarily  cross  each  othel'.  The  means  of  gramdation  and  dcatriation,  in- 

power  of  directing  the  feet  to  any  eiaot  stead  of  adhesion, 

pomt  Is  then  loet,  and  the  natural  sensibility  In  am|NilirfiMi  ^th€  ^Mgk,  surgeons  used 


of  the  legs  and  thighs  becomes  much  Un-  to  out  at  once  down  to  the  bone,  and  saw 

paired.    At  this  thne  there  is  usually  a  that  through ;  bnt  in  order  to  save  more 

more  or  less  nsarfced  bendfaig  of  tiie  spine  soft  parts,  and  therel^  to  avoid  the  projec- 

finrwards,  occasionmg  an  angnhur'  projee-  tion  of  the  bone,  which  commonly  attended 


Hon  of  the  spfaKRis  processes.    The  general  that  method,  the  double  hidsion  was  d»> 

healdi  becomes  much  affected,   and  the  vised ;  by  vrhich  the  skm  and  muscles  are 

urine  and  feces  are  discharged  faivohmtarily.  divided  separatdy.    More  difficulty  is  ex- 

The  caase  of  all  these  comptaints  is  the  .  perienced  here  than  in  any  otiier  amputa- 

diseased  state  of  the  vertebrse,  which  are  ^  tion,  in  sfiving  musdes  enough  to  cover  the 

softened,  and  more  or  lem  ahsoibed,  affect-  bone,  which,  in  this  particdar  instance,  it 

ing  the  inclosed  meduUa  spinalis.    In  the  especially  deshable,    fiom   the   pressure 

progress  of  the  disorder   the  bodies  of  vrhich  the  end  of  the  stump  must  expe- 

three  or  fear  vertebne  may  be  inturely  de-  rienoe  in  supporting   the  weight  of  the 

stroyed  so  as  to  Uy  bare  the  front  of  the  body.    The  sound  leg  should  be  tied  to  the 

spind  marrow.    We  are  indebted  to  Mr.  table,  and  the  toumiqnet  applied  on  the  m- 

Pott  for  proposing  the  only  treatment  that  side  of  the  thigh.    The  limb  should  be  cot 

has  ever  afforded  refief  in  this  affection,  off  as  near  to  the  knee  as  possible.    A  dr- 


rfs.  that  of  makmg  an  issue  on  each  side  of  cnbur  incision  should  then  be  made  by  the 
the  disoaed  portion  of  the  spme.  This  can  surgeon,  standing  on  the  ouUtde  of  the 
foe  best  accomplished  with  the  cabc  cum  Ihnb,  tiirough  the  skin  and  adipoos  sub- 
kdi  pure.  Severd  pieces  of  sticking  pbiis-  stance.  The  mteguments  shodd  be  drawn 
tin-  are  to  be  stock  together,  and  a  hole  upwards  by  an  assistant,  and  any  cellular 
thonld  then  be  cut  in  the  mast  correspond-  connection  that  prevents  thdr  retraction 
ing  to  the  site  of  the  mtended  issne.  This  should  be  divided.  A  cut  shodd  now  be 
is  applied  on  the  back,  and  a  thm  layer  of  carried  through  the  loose  musdes,  at  the 
the  caustic  pkced  in  the  hole,  and  covered  part  to  vrhich  the  skin  has  been  withdrawn, 
by  another  piece  of  pbister.  In  fiMir  or  Awt  and  when  they  have  retracted,  those  which 
iKwrs  the  pkister  should  be  removed,  and  a  are  fixed  to  the  bone  shodd  be  divided  at 
podtice  applied  until  the  eschar  separates,  the  point  to  which  the  former  had  retract- 
The  issne  is  then  filled  with  peas  or  beans,  ed.  The  Utter  may  be  separated  from  the 
confined  by  adhesive  phuster,  over  which  snifiice  of  the  bone,  for  a  short  distance,  by 
pressure  should  be  made  by  firmly  binding  a  common  scdpel,  to  dlow  of  the  bone  be- 
on  a  piece  of  sheet  lead.  The  issues  must  ing  sawed  higher  up  than  it  could  be  other- 
he  kept  open  until  the  complahiU  have  m-  vrise.  This  part  of  the  operation  shodd  fol- 
liidy  disa|^»eared.                                     '  low,  the  swfoee  of  the  wound  being  kept  out 
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■f  the  wtj  of  the  law,  by  meiiu  of  a  re-  laid  tniurk,  ilown  ta  At  bona  flom  tta 

tnctor,  H-bich  is  I  piece  of  tiaeo  >Dmci>rhit  rroni  of  the  jaiut,  ■  lillte  below  tbe  ctaticle, 

braider  than  (be  etumi>,  tum  at  one  end,  id  obliquely  doirnwardi  and  oatmnli.    Tba 

ita  middle  pan  lo  llie  extent  of  about  eljtlit  dutioid  aliontd  then  be  laroed  up  no  u  to 

or  ten  incliea,     It  U  applied  by  placing  tbe  expoic  the  head  of  the  bonu,  which  niutt 

eipoatd  purl  of  tbe  bone  in  tlie  slit,  and  be  brought  entirely  into  view,  bj  dividing 

dnoing  the  end>  of  the  linen  opnard  on  tlie  orbicular  tiganieat  all  ronnd,    One  cut 

«ichiide  of  tliealiimp.    Beiides  deleadinji  of  nn  amputating  knife  will  then  aeparata 

tbe  wrliicc  of  the  wound  from  the  lepth  of  the  limb.    Tbe  axillary  artery  bhoiild  be 

tlie  uw,  the  retractor  will  undonbtedly  en-  ioimcdiatety   tied.     Tbia   veisel  mint  be 

able  the  o(>«atDr  to  taw  the  bone  hi;,-lier  firmly  compreued,  by  an  Biwistanl,  above 

up  tlian  he  olberwisc  could  do.   The  femo-  tlie  clavicles,  during  the  wliole  of  the  upe- 

ral  «iety  ilioald  be  drawn  oDt  by  meant  of  nllan. 

a  pair  offotceps,  and  tied  Kparately ;  otber        Tbcfingm  and  /eu  should  be  removed 

Uree  arlefies  ahoitld  also  he  Kcured,  with-  at  Iheir  .ioiuls.     Make  a  circular  inciaion 

out  iiiclndmi;  any  of  the  lurrnnndiiig  aoft  through  tbe  iWin,  about  one  third  of  an  inch 

partH.    Smiller  bianchea  mual  be  takeo  np  below  tbe  articulation  ;  draw  the  iutcgii- 

nitb  the  tCDacuhini.    It  n  nrcCfuiy  to  meuli  np,  and  cut  through  one  lateral  b.-a- 

alacken  tbe  tourniquet,  in  order  to  dlicovrr  nient  of  tlie  joint,  wbidi  yon  can  then  dido- 

the  veueb.    Tbe   wound  aliould  tlien  be  cate.    The  remaining  connectioui  ate  ea- 

iIiDroughly  cleanted  Irom    all   coagulated  lily  divided.     Bring  the  ikin  tofetber  over 

blood,  by  means  of  a  toll  ipongc  and  wa-  the  end  of  tlie  hone.     If  yon  amputate  at 

ter,  and  ago  end  of  each  ligature  removcil.  the  first  joint,  make  two  cult,  one  at  tbe 

The  ^ia  and  mnsclea  are  now  to  he  placed  back,  and   tlie  otber  towards  the  front; 

«ver  the  boue,  in  aurh  a  direclion  tlial  the  tlieae  must  meet  when  the  bone  is  removed, 

wound  shall  appear  only  ai  a  line  acrost  the  It  is  sometimes  neceuary  to  tie  the  arte- 

ftce  of  tbeatiimp,  with  the  aiiglei  at  eadi  ties. 

aide,  from  which   tbe  ligaturea  thonid  be         PotdiijicAm,  orwhUloir,  is  an  absceu  oc- 

brougbt  out.    The  akin  U  supported  by  earring  about  tbe  naila,  or  still  more  deeply 

long  strips  of  adiietive  plabter,  applied  at  under  the  soft  parts  of  tile  fingers.    In  the 

ii°lit  angles  lo  tbe  line  of  union  of  Uie  latter  case,  swelling  of  the  aim,  inflamma- 

wonnd.  tbe  hgatures  arc  guarded  by  lint  lion  of  ihe  tympliatici,  and  considerable 

apread  with siiemuceti cerate;  and  a  linen  constitutional   distarhance    fmiiiently  at- 

(Dlter  is  carried  round  from  above  down-  lend.    The  comptaiui  is  always  very  pain- 

waids,  two  cross  pieces  having  fltjl  been  fut,  attendrd  willi  great  tbtobbingj  and 

pot  over  Ihe  cod  of  Ilie  stump,    Tlie  dress-  often  tcnninatiug  in  tlie  iois  of  the  uaiJ. 

injii  ibonlil  Dot  be  moved  for  four  days.  Weshould.ifpassible,  prevent  suppuration. 

In  aiRpiiliiting  Ihe  Ug,  tbe  bones  should  by  the  employment  of  local  antipfatogtsbc 

be  sawn  Ibrougb,  about  four  inclies  below  means.    If  tbeie  do  not  succeed,  a  aof) 

the  palela.    I'be  ioomlc|uet  is  ^ipUeil  in  poultice  may  be  used,  and  the  colleclioa 

tlie  lower  part  of  the  thigh.    After  cutting  should  he  opened  as  toon  as  possible. 
through  Ihe  skin,  wlucb  ahoolil  bo  drawn  FrnrMTlion.     When  a  vein  is  to  be  opeu. 

upwards,  it  must  be  reflecled  from  tlic  flat  ed  in  any  part  of  Ihe  body,  pressure  must 

•uiface  of  Ibe  tibia,  and  front  of  the  leg,  so  be  made  on  the  vessel,  between  tbe  plau 

as  lo  cover  those  parts  which  cobid  not  be  where  tbe  pimclnre  is  to  be  made,  and  Ihe 

coveted  by  any  hirge  muscle.    Tbe  calf  is  heart,    lliis  preventa  Ihe  return  of  blood 


'  OttB  to  be  cut  tbrougl),  by  an  oblique  uicl- 
■ion  slanting  upward)  ;  tlie  rest  of  Ihe  mus- 
cles, and  the  interosseous  ligament,  ahonlil 
be  divided  by  a  doohlc-edgGd  knife,  called 
■  catlin,  and  the  boni-a  sawn,  after  the  prc- 
■ioos  ajipticatioo  of   a   double-tailed   re- 


in antral 

ahonld  pteser 

limb  ai  die  ca 

JsspalofiDi 

been  done  in 


the  vessel,  makes  it  awcU,  and  be- 
come conspicuous.    As  the  supply  ofUood 
is  atill  contianed  lliroagh  the  artriiei,  the 
vein  bleeds  freely  when  it  is  opened  ;  but 
care  mast  be  taken,  particnlariy  in  llic  arm, 
not  to  apply  the  ligatnre  so  tightly  as  ta 
slop  the  pulae.    The   bandage  should  be 
paced  a  little  above  the  elbow,  and  iha 
as  great  a  lengtb  of  the     most  prominent  and  conspicnoaB  vein  naj 
wilt  allow.                               he  opened ;  excepting  that,  if  equally  con. 
Iff   Iht   lAoaliJir-jolnr   has     veiiicni,  one  would  avoid  the  teasel  Ijing 
variona  ways.    An  incision     over  the  bnicliial  artery.    Tbe  vein  may  be 
iflhtltftbalMj 


i 
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'a  little  below  the  place  ^here  it  is  designed    dated  to  the  form  of  the  jaw.    All  motion 
to  introduce  the  lancet    Tliat  instrument    of  the  broken   boii«  »hon1d  he  avoided  ; 
should  he  piuhcd  obliquely  into  the  vein,    hence  talkinff«  chewinc^,  &c.  are  improfvpr ; 
and  when  its  point  is  a  little  within  the  ca-    hence,  too,  the  food  should  be  soft,  and  in- 
vity,  the  opening  may  he  rendered  suffi-    troduced  by  a  spoon, 
tiently  large,  by  carrying  the  front  edge        The  fiMcture  of  the  cUtvicle  is  attended 
forward  and  opward,  so  as  to  bring  it  out    with  a  displacement  of  tlie  bone ;  its  scapu- 
of  the  part.   In  many  cases,  where  we  wish    |ar  portion  being  dmwivdownwards  and  for- 
to  make  a  sadden  impression  on  the  vascu-    wards.   In  order  to  restore  it,  let  the  shoal- 
lar  system,  we  make  the  opening  longer    der  be  drawn  backwards,   and  the  arm 
than  usual,  that  the  blood  may  be  with-    raised ;  then  the  snrgeoo  sliould  place  the 
drawn  more  suddenly,  and  cause  fainting,    fracture  in  as  even  a  position  as  he  can,  co- 
The  stream  may  be  accelerated  by  putting    Ter  it  with  a  piece  of  soap  planter,  and  keep 
the  muscles  of  the  fore-arm  into  action.    It    the  Alioulder  back  by  means  of  the  fignre 
•tops  when  the  ligature  is  removed,  or  at    of  eight  bandage :  the  fore-arm  and  elbow 
least,  if  the  surgeon  press  with  his  left    being  well  supported  by  a  string.    A  lea- 
thuirib  below  the  vein.    Tlie  sides  of  the    ther  apparatus  lacing  behind,  and  having 
ihcision  Shouhl  be  placed  in  contact,  and    straps  to  pass  in  front  of  the  sliouldcrs,  si-^ 
inaintained  in  that  condition  by  a  small    milar  to  tJie  instruments  us<>d  for  girb  with 
compress  of  Hnen, bound  on  with  the  bleed-    the  view  of  keeping  the  shoulders  back,  is 
ing  fiUet  applied  in  the  form  of  the  figure    a  more  effectoal  mode  of  accomplishing  tlie 
of  eight    In  opening  the  external  jugular    object 

vein,  tlie  pressure  must  be  made  with  the        It  is  often  difficult  to  detect /rarfure  of 
•orgeon's  finger ;  and  the' compress  should    the  rihg.     By  placing  the  fingess  whera 
be  fastened  by  means  of  sticking  plaister.    pain  is  felt,  or  where  the  blow  was  re- 
The  temporal  artery  nsay  be  opened  by  a    ceived,  a  crepitus  can  be  distinguished  in 
•imple  puncture  ;  and  tlie  bleeding  may  al-    many  cases,  on  making  the  patient  cough  ; 
ways  be  stopped  4)y  a  compress  fastened    yet  if  the  nM^tter  be  doubtful,  tlie  safest , 
'by  means  of  sticking  plaister.    The  opera-    phm  is  to  treat  the  patient  an  if  his  ribs 
tion  of  bleeding  may  be  followed  by  various  ,  were  broken.    It  will  be  readily  seen  how 
unpleasant  consequences ;   as  ecchymons    emphysema,  extravasation  of  blood,    &r. 
ronnd  ihe  vein,  inflammation  of  the  integn-    may  occur  when  the  bone  is  di;tplared  in- 
tnents,  absorbents,  fascia,  or  vein   itself,     vrardly.    Our  object  is  to  keep  the  broken 
The  former  symptom  generally  disappears    ends  motionlesjt.    Hence,  after  a  piece  of 
of  itself  in  a  week  or  ten  days  ;  the  otliers    soap  plaister  has  been  ap|»lied  externally  on 
may  be  treated  according  to  the  general    the  situation  of  the  fracture,  a  broad  rollet 
|)rinciple8  of  surgical  practice.  should  be  put  firmly  round  the  diest;  or 

we  may  apply  an  apparatus  made  expreMly 
for  the  purpose,  consisting  of  a  broad  girth. 
We  sliall  say  a  few  words  on  the  most  with  tliree  or  'four  buckles  und  straps, 
common  and  important  kinds  of  fractuie.  which  may  be  tightened  at  pleaMire.  Bleed* 
Fracture  of  the  lower  jaw  may  be  detect-  ing  is  proper,  unless  particular  circuin- 
ed  by  introducing  a  6oger  into  the  mouth,  stances  contraindicatc  it. 
and  pressing  on  the  front  portion  of  the  In  fractures  of  the  os  brachii,  after  re- 
bone,  while  the  fingers  of  the  other  hand  storing  tbe  limb  to  its  natural  figure,  and 
arc  applied  on  the  outside  to  the  back  of  putting  on- a  ptece  of  soap  plaister,  apply  a 
the  bone.  Alternate  pressure  in  these  situ-  splint,  lined  with  a  pad  of  soft  materials, 
atioiis  occasions  a  very  dibtinguishable  ere-  from  the  acromion  to  the  external  condyle, 
pitu.^.  When  tbe  broken  ends  are  adapted  and  another  from  the  margin  of  the  axilla 
tu  each  oth^r,  some  wetted  pasteboard  is  to  the  internal  condyle.  Some  add  two 
to  be  applied  along  the  outer  surface  and  otliers,  one  before  and  one  behind.  Tliey 
base  of  t^e  bone;  and  over  this  a  l>andage,  must  all  be  carefully  fastened  with  tapes, 
%\ith  four  tails,  should  be  placed*  The  cen-  and  the  forearm  and  hand  should  be  well 
trc  of  this  bandage  is  applied  to  the  chin :  supported  by  a  sling.  There  is  always  a 
thf!  two  posterior  tails  tied  togetlier  at  the  distinguiHhable  crepitus  in  fractures  of  the 
top  of  the  head,  and  the  other  two  more  fore  arm.  Af\er  a  piece  of  soap  plaister 
posteriorly.  The  wet  pasteboard  adapts  has  been  applied,  two  splints  must  be  era- 
ityrif  to  tiie  figure  of  the  part,  and  consti-  ployed :  one  is  to  be  placed  alone  the  in- 
tutcs,  wbeu  dry,  a  splint  uuuiUy  accos^o-    side,  and  the  other  along  the  outside  of  the 
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forewarn!.  The  limb  is  to  be  in  the  mid 
stntp,  between  pronation  and  supination ; 
and  (lie  inner  splint  should  reach  far  enough 
info  the  band  to  support  it,  and  prevent  it 
from  (klUnff  into  the  prone  state. 

In  fractures  of  the  olecranon  the  elbow 
must  be  placed  straight,  to  approximate  as 
much  as  possible  the  broken  ends,  and  the 
liaib  mnst  be  continued  in  that  position  um 
til  th«  patient  has  recovered. 

When  the  os  femmis  w  brol^en,  there  is 
severe  local  pain,  an  incapacity  to  move 
tiie  limb,  a  distinguishable  crepitos  on  mo- 
tion, and  deformity  of  tlie  part  from  retrac- 
tion of  the  lower  portion.    Tlie  latter  ap* 
pearance  will  occur  more  readily,  in  pro- 
portion as  the  fracture  ii  more  oblique ;  and 
it  arises  entirely  from  the  action  of  tlie 
rooscles  which  are  fl\ed  in  the  bone  below 
the  fracture,  together  with  the  flexors  of 
the  knee.    Besidc^s  the  shortening  of  the 
limb,   produced  by  the  retraction  of  the 
lower  portion  of  the  fractured  bone,  there 
is  another  deformity  arising  from  its  being 
rotated  outwards ;  an  eflect  produced  by 
most  of  the  large  ronscles  of  the  thigli. 
Hie  higher  thf  fracture,  the  more  difficult 
it  it  to  prevent  dispkicement.    When  the 
neck  of  the  thish  hope  is  broken,  there  in 
severe  pain  in  the  groin,  much  aggravated 
by  motion  of  the  part.    The  extremity  is 
shortened,    the  limb  turned*  ont,  and  the 
trochanter  higher  tlian  osnal  towards  the 
pelvis.    Yet  the  limb  nay  be  drawn  down 
tp  its  natural  length,  in  doing  which  a  cre- 
pitus is  sometimes  perceived.    In  order  to 
relax  as  much  as  pos^ble  the  muscles  which 
tend  to  displace  tiie  broken  bone,  a  bent 
position  of  tlie  thigh  and  leg  was  recom* 
mended  by  Mr.  Pott.    He  recommended 
that  the  patient  should  lie  on  the  side  of  the 
fracture,  witli  the  thigh  bent  on  the  pelvic, 
and  the  knee  half  bent.     A  broad  .«p1int 
well  padded  should  be  placed  under  the 
thigh,  from  above  the  trochanter  to  bc!ow 
the  knee,  and  another  sliould  extend  from 
the  groin  below  the  knee  on  the  opposite 
inrface.    Narrower  splints  shonld  occupy 
the  intervals  between  those  on  the  inside 
and   outside   of  the  thigli.     The  splints 
should  be  fa«tened  as  finnly  as  they  can  be 
borne,  by  means  of  leathern  straps.   A  pa- 
tient with  a  broken  00  femoris  shonld  by  no 
neaoB  be  placed  on  a  soft  bed,  as  the  tronk 
of  the  body  depresses  it  into  a  hollow,  and 
by  sHding  downwards  increases  -  the   dis- 
ptecemeat 

Frmdwn  of  ike  ptieUa  is  generally  caiHod 
by  liokm  esertton  of  the  mHcIeiy  wbote 


tendons  are  inserted  into  this  bone,  and  not 
by  direct  violence.  The  upper  end  /of  the 
bone  is  drawn  upwards  by  the  muscles,  and 
a  total  inability  to  extend  the  leg  is  gene- 
rally observed.  The  muscles  should  be  re- 
laxed, by  extending  the  knee,  and  bendiuf^ 
the  thigh  on  tlie  pelvis :  they  may  also  be 
surrounded  with  a  roller,  a  compress  being 
placed  just  above  the  upper  portion  of  the 
broken  bone.  The  newly-formed  substance 
which  unites  the  broken  ends  is  of  a  liga- 
mentous or  cartilaginous  nature,  and  not 
bony. 

Fractures  of  the  leg.  If  they  affect  both 
bones,  there  can  be  no  doubt  of  the  natnre 
of  the  case  ;  but  the  symptoms  are  more 
uncertain,  when  the  6bula  alone  is  broken. 
The  limb  shonld  be  laid  on  its  outside,  with 
the  knee  moderately  bent.  Japanned  iron, 
or  wooden  splints  shaped  to  tlie  part,  and 
covered  with  soft  pads,  are  employed.  The 
leg  havmg  been  placed  in  the  above-men- 
tioned position,  extension  b  made,  if  ne- 
cessary ;  and  the  under  splint,  covered  with 
its  pad,  and  having  an  eighteen- tailed  ban- 
dage laid  on  it,  is  passed  imder  the  limb. 
Having  observed  that  tlie  cods  of  the  bones 
are  in  exact  contact,  the  surgeon  places  his 
soap  p1ai.vtcr  over  the  fractured  portion,  and 
lays  down  the  bandage.  Another  soft  pad 
is  then  put  over  the  upper  surface  of  th« 
leg,  and  the  other  splint  applied.  Tlic  lea- 
ther straps  attached  to  the  splints  are  fai- 
tened  with  sufficient  tightness,  to  prevent 
any  motion  of  the  fractured  part  When 
the  pressure  of  the  splints  is  painful,  soft 
pads  are  necessary. 

Ruptured  tendo  AdulUs,  The  large  ten- 
don of  the  muscles  of  the  calf  of  the  leg 
is  sometimes  torn  asunder  by  the  violent 
exertion  of  those  muscles.  An  inability  to 
extend  tiie  ankle,  and  a  consequent  im- 
paiied  power  of  progression  follows.  Tlie 
ends  of  the  tendon  may  be  approximated 
by  straightening  tlie  ankle  and  bending  the 
knee.  The  foot  may  be  kept  in  this  posi- 
tion by  the  assistance  of  bandages.  The 
case  requires  about  the  same  degree  of 
confinement  as  a  fracture.  Some  persons 
have  not  kept  tlieir  bed  for  this  accident, 
but  have  walked  about  with  a  higli-heoled 
shoe.  Th&  tendon  of  the  plantaris  muscle 
is  sometimes  nipiiu'ed,  and  the  accident  is 
attended  with  the  symptoms  as  if  the  teodo 
Achillis  were  torn. 

PARTICULAR  DISLOCATIOKS. 

Lmeer  jmw.    Tliis  bone  can  only  be  hnc- 
atod  forwards,  when  the .  condyloid  pn*- 
Y«/ 


cexKi  tdvanf  p  beyond  Ule  emineDliiF  arli- 
cnUm.  In  tliii  eve  Ihn  innalh  rriDains 
ojien,  and  cannot  be  uliiit ;  there  ii  imin ; 
impaired  and  almmt  dcittoyeil  Htiirula* 
tion  and  deglutition,  &<■.  One  or  both 
condyles  may  be  displaced.  To  reduce  it, 
die  timmbi  well  covered  abould  be  intro- 
duced as  tkr  backward  an  pouible  aloni;  the 
grinding  leetli.  Tbe  uirgcon  llien  elevates 
flie  front  of  tbe  bone  witli  bii  iinRers,  and 
tbe  palms  or  his  linnds,  wbile  lie  depreuea 
tbccondytesnitbhiitliBnifai;  and  IbvlxtteT 
prominences  are  lliiis  forced  hark  into  the 
glenoid  raritiea  of  Iho  tempoial  bones. 

Uiiloealinns  of  the  head  and  vertrhne 
■re  probably  imafinnar;  occurrences,  bk  we 
know  billierto  of  no  wcll^atlesled  cxuiipte 


The  o>  humti  is  pmbalily  luxated  more 
frequently  than  any  olher  bone.    It  may  be 
disptnced  downwards,  forwards,  and  back- 
wards.   In  all  tliese  rases  a  riraiicy  ii  dls- 
,.  rtnpuFitiable  nuder  tlie  actoniinn,  ill  consc- 
%  qucnre  of  die  absence  of  tlic  bead  ul'  Ibc 
Pblimenis  from  die  glenoid  cavity  of  iJie 
a.    Tiic  bead  of  the  bone  forms  a 
Ppctemnlnrallamouriiisomesilitation.  Tbe 
I  elbow  cannot  be  carried  cloie  lo  tbe  diej^t, 
ir  can  tbe  limb  be  elevated,  wilbont  px- 


■rilh  U 


pOreat  pain  in  caused  by  the  pretaure  nf  tbe 

FlKid  of  tbe  bone  in  its  imnalunil  position, 

Kjtarticularty  when  it  lies  ui  tbe  aKilli.    Our 

■  •bjecl  is  to  dislodge  the  bead  of  the  oi  bnt- 

I  cUi  from  ila  unnatural  silualion,  In  order  to 

alevel  wlUi  the  glenoid  cavity  of 

wscapnla.  ToaccomplUIlthispnTpose,  ex- 

ssionmnst  beiuade;  that  is,  the  limb  miisl 

e  drawn  forcibly  outwards;  and  the  bone 

B'ltMlf  sliDiiM  be  made  to  operate  a*  a  lercr, 

Vwfaicb  can  be  best  effected  by  the  surgeon's 

Eknee  placed  ander  it  towards  the  bead, 

while  he  depieasea  tbe  elbow  at  the  pra|>er 

time,  so  as  to  raise  Uie  head  towards  the 

flteimid  cavity,    llie  patii^ni's  body  should 

be  fixed  by  placing  a  broad  lowel  round 


chest, 


point.  1'he  extension  should  be  gradual, 
and  kept  up  unremilliugiy,  which  can  be 
bent  effected  by  meaiis  of  pnlUes.  Tlis 
elbonihoubl  be  bent,  and  tlic  ektendiug 
power  applied  just  above  the  condyles  of 
ilie  bomems.  When  the  nirxeon  fioils  that 
Ibe  bead  of  tbe  bone  is  dninu  out  of  its 
iinnalnral  position,  he  may  allow  (lie  exlen- 
■ion  to  b<>  remilled.  and  dcprr»s  the  elbow, 
'llie  arm  should  afttrwaidi  be  kept  quietly 
in  ■  sliu^,  a  piece  of  soap  plaiiler,  and  a 
rpiuk  budafB  being  applied  to  Ihc  shoulder. 


i:JAoiF.  Dislocations  at  this  joint  are  »ery 
difficult  to  discover,  1'rom  tlie  swelling  wbicli 
comes  on  so  quickly.  The  radius  may  be 
ilisplHced  forwards ;  and  here  Ibe  fli^xiun 
of  the  elbow  is  almost  eatiruly  drilroyed. 
The  iilnn  may  at  the  same  time  be  driven 
backwaids  :  it  may  also  be  pushed  inwards, 
BO  as  to  occupy  the  place  of  the  radius. 
All  these  are  caaily  reduced,  when  they  arc 
ascpttained.  LWclies  and  cold  nasbe* 
should  he.  employed  alterwiirds. 

Wrist.  The  distortion  consequent  «n  a 
displacenKnt  of  tbe  carpus  is  so  consider- 
able, that  the  nature  of  Die  case  is  rendered 
imtnedifllely  obvious.  The  redncliOD  is 
eofy ;  and  after  it  hat  been  aecomplisbed, 
the  liaud  and  fore-itrm  sbonld  be  bound  on 
a  splint,  anil  supported  by  a  sling. 

T^ig-A.  Tlie  OS  Cemoris  may  be  displaced 
downwarih  and  inwards,  so  that  the  howl 
rests  on  the  obturator  foramen  ;  upwards 
aiu]  outwards,  when  tlie  bead  is  tnnarilK 
the  saern  ucliialic  forumen,  aud  the  Iro- 
chanter  furmrds-.  and  upwards  and  for- 
wards, so  that  tlie  bead  re^ls  upon  the  o> 
pubis.  In  the  first  cose  the  toes  are  turned 
ont,  and  the  limb  eloncated.  In  tlie  se- 
cond, Ibe  limb  is  ulionened,  tbe  fool  tDrned 
inwards,  and  the  bollock  more  prominent. 
Great  paiu  is  Cicited  by  attempting  to 
move  the  limb  in  all  caaes  of  loution,  and 
a  vacuity  is  discernible  in  the  natural  siln- 
ation  of  the  bead  uf  the  bone.  The  patient 
sliould  be  placed  on  tliesideopposile  to  tlie 
accident,  and  bii  pelvis  should  bv  liacd  by 
means  of  a  sheet  pa<spd  under  tlic  peiin*- 
um.  Extension  may  be  made  by  fixing  ■ 
broad  towel,  or  the  pullie',  Jitsl  abave  ilie 
condyles.  When  the  head  of  the  bone  U 
on  the  dorsum  iUi,  the  extension  is  to  be 
conilnued  until  it  has  been  brought  to  the 
Bcelabulimi,  iuto  which  the  surgeon  mxit 
guide  it.  In  tbe  dislocation  on  tbe  obluni. 
tor  foramen,  we  sliould  make  a  lever  of  lbs 
hone  by  passing  a  towel  iimler  tlie  tliigli, 
near  tlie  iroclianler,  and  elevating  it  after 
a  slight  citcnsiun  bas  been  mude,  tbe  con- 
dyles being  at  the  same  time  depressed. 

Tilt  paltlla  may  be  dislocaled  either  in- 
waiili  or  outwards.  Its  icduclioo  is  very 
easy  whtn  tlic  muscles  inserted  into  it  have 
been  relaxed. 

The  knte  bardly  admits  of  complete  lux- 
ation without  such  injiiiy  of  (he  parts  u 
Wiinld  render  the  lou  of  Ibe  limb  necetiary, 
Tlic  nature  of  tlie  accident  nmst  be  obvious 
from  the  altered  tieure  of  (be  parls,  and  re- 
placeniviit  is  perfectly  easy.  Iiiflamn 
umd  be  guarded  against  afterwirilt, 
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Tbe  lakle  may  be  dulocated  outward), 
the  GbuliE  being  «t  the  Mine  linie  brokpo. 
Thia  i>  l^neially  >  coniponnd  liixaHon  ;  Hie 
riiremit;  of  the  tibia,  wben  ditplaerd  from 
tbe  astnigiilu*,  VKiy  often  penelraling  the 
inlrgnmenti.  Formerty  t)iu  arci'lent  vru 
ronaidered  ai  a  came  of  imputatioti ;  and 
many  prai^lilioneni  ha>e  beeii  in  tlie  bahit 
of  (awing  otr  the  projecting  itbrtion.  Yet 
by  repiacin)!  the  bone,  ctoaing  the  wound, 
keeping  the  pait)  quirt,  (ic.  tl:e  injury  has 
been  often  recovered.  Luxation  may  a'so 
cciHir  in  the  oppntite  dinetion,  and  Tor- 
warda.  Tlie  btter  u  *ery  difficult  (o  re- 
tain in  place,  ai  the  muicles  of  tlie  calf  are 
■D  apt  to  move  the  fool. 

SURIANA,  in  bntiny,  lo  named  in  ho- 
nour of  Jtueph  Donat  Siirian,  a  genns  of 
the  Uecamtria  Prnlagyni*  claw  anrl  older. 
Natural  order  of  flurculeiitc  KasacciE, 
Juuieu.  Eitsenlial  rtraraclet :  calyn  five- 
leaded  ;  petnia  five  ;  9tyle»  iuierted  uilo  tlie 
intKr  nide  of  tbe  germs ;  aeedi  five,  niknl. 
There  it  but  one  >peci««,  eii.  S.  nutilima, 
a  Bative  of  tbe  lea  coait  of  South  Ameiicu, 
■nd  the  itiand*  of  tbe  Wc«t  Indiea. 

SURRENDER,  in  law,  a  deed  or  In- 
Kinimeiit,  teilifyin^  Ibat  the  particuUr  le- 
nanl  of  land*  or  teoemenli  for  life,  or  years, 
doih  aiifbciently  coMeni  and  agree,  that  lie 
*hicb  hw  the  next  or  Innnediatc  rrnuiinder 
or  revenitin  thereof,  iliall  alio  have  Ibe 
prneut  estate  of  tlie  sune  in  ponetiiioD ; 
aud  that  be  yielda  and  ftivea  up  tbe  same 
unto  btm ;  for  eveiy  aurreadeier  ouglit 
foiibwilh  to  give  poMciuon  of  tlie  tliinjn 
aorrendered.  Wlierc  a  annender  a  made 
in  cooKquence  of  a  (retb  leaie,  and  that 
leue  tiirni  out  invalid,  tlie  inrreoder  is 
rontidered  ■■  not  valid,  and  llic  foimcr 
irate  a  eitablished.  Surrender  into  the 
band)  of  the  lord  is  tlie  mode  of  pasMng 
«'opy)iokb,  and  a  uirrendev  to  the  lue  of  a 
will  ii  neceuaty,  in  order  to  pan  Ibem  by 
a  will. 

SURROGATE,  one  wbo  h  aubstitntrd 
or  appointed  in  (lie  room  uf  another ;  as  tie 
bishop  or  chanrelkir'i  aitrrt^le. 

Sl'RHOLin,  in  aiiUimetic  and  atgrbra, 
the  fiflh  power,  or  fonrtb  mnlirplical'ion  of 
any  DUDib'-r  or  quaatily,.coniideredes  a 

that  wbiidi  cannot  be  rctolved  but  by 
cnrvea  af  a  hi|^er  nature  than  a  conic  sec- 
tion, r.  gr.  in  older  to  dearribe  a  tegular 
enderagun.  or  fipire  of  eleven  fides  in  a 
orcle,  it  ii  required  to  denciibe  an  uowe- 
k*  Uiangle  on  a  li^l  lioe  (ivep,  wbote  m- 


SUR 
Rlea,  at  Ibe  baie,  ahall  be  quintuple  lo  that 
at  tlie  vertex  ;  nhicli  may  easily  be  dune 
by  Ibe  inCenection  of  a  quadratrix,  or  any 
other  curve  of  tbe  aecond  kind. 

SURVEYING.  Tliisimportantart,bow- 
ever  ditficiilt  itn  attainment  may  appear,  is 
Devertlielrs*  to  be  comprised  witbin  a  very 
hvi  genervl  rules.  Tbe  accuiacy  of  the 
work  must  depend  entirely  on  the  correci- 
DeM  of  tbe  insl rumen  ti  employed,  the  s.eadi- 
neis  of  the  band  and  eye  of  tlie  operator, 
and  tlie  Ikitlirnlly  tracilif;  the  givta  linea 
and  angles  on  the  p jper  designeit  to  exhibit 
the  estate,  or  premises,  nnder  examination. 
The  following  leading  prinriples  will  give 
an  iisiglit  into  the  mode  of  di^laying  the 
results,  whatever  may  be  Ibe  means  em- 
ployed for  their  computition.  First:  We 
are  to  reject  tbe  actual  curvature  of  oui 
fiflbe,  in  all  land  ■nrveyo;  dial  is,  where  no 
current  of  water,  or  the  levei  of  any  fluid, 
is  under  eonaideraiion :  such  I'urvaiure 
amounts  lo  about  eight  inches  in  every 
mile,  either  of  latitude  or  of  longitude,  lu 
brief,  we  consider  tlie  earth  lo  be  flat,  in- 
Head  of  spherical.  Secondly.  We  must 
ever  carry  in  miiiil,  that  eveiy  trian|;le  il 
equal  to  bnlf  a  parallelogram  of  ei^nal  base 
and  altitude;  as  shown  under  tbe  head  of 
Geomitrv.  Thirdly.  That  wherever  there 
ti  a  deviation  from  the  boriwHital,  (here  will 
be  a  f>reatet  extent  of  aurfice  di^layed  oa 
Bscitethanif  the  same  were  boriiootaL  To 
illu^tmle  this,  let  an  orange  be  cat  through 
ill  the  nitddle,  and  the  Anl  part,  i.e.  tbe 
seciion,  be  placed  on  a  level  table;  it  it 
evident  that  the  round  surface  of  the  half 
orange  will  oRer  mote  surface  than  the  flat 
eectinn  which  lays  upon  tbe  table:  hul,  if 
it  were  required  lo  build  on  the  semi-sphe- 
rical suiAcc,  it  wobIJ  be  found  tliai  no 
more  bouteii,  &c.  could  be  nised  thereon, 
than  would  ntand  on  tbe  extent  of  the  flat 
seclton.  llie  reason  of  which  is,  that  no 
moie  perpendiculais  ran  be  raised  on  one 
than  on  the  other.  This  !>bowB  bow  falla- 
cious is  the  mode  of  purcbuiog  what  ii 
called  sidc-fonf;,  or  hanging  land,  by  llie 
acre.  Hie  greater  the  deviatiuu  from  the 
horiioiilal,  llie  more  is  tlie  bate  dhntniihei). 
FouTlhly,  The  surveyor  must  recollect  lliat 
all  pIsiK's.  of  whatever  eitenl  or  Ibrm,  may 
be  divided  into,  and  be  rejiiesented  by, 
triangles  of  various  forms  and  dimensions, 
whose  acgregate  vrill  amonni  lo  Ibe  memirc- 
nient  of  the  area  thus  paililioneJ  olfi  for, 
as  Euclid  justly  observrs,  "All  the  parla, 
taken  logelber,  are  equal  to  tlie  whole.'  Il 
will  b«  flmber  »eeD,  that  every  igait  may 
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eidier  directly,  or  circuitoiialy>  be  com-  gleDFA,  tnd  likewise  similv  thfrete,  it 

mated  iot»  a   triangle,  of  corresponding  is  evident  that  by  transposing  the  former 

aiet :  but  it  may  be  necessary,  at  tbe  same  from  the  right  to  the  left  of  the  6giire,  it 

time,  to  observe,  that  the  squaring  of  the  would  m%ke  it  rectangular ;  as  sh^wn  by  tlie 

circle  has   not  hitherto    been  perfected;  dotted  line:   therefore  multiply  the  base 

though  we  luive  arrived  so  nearly  to  the  DC,  say  100  yards,  by  the  altitude  CE, 

completion  of  that  object  as  to  leave  no  say  80  yards,  and  the  area  wiU  be  found  to ' 

roodi  for  regret  at  the  want  of  absolute  contain  8,000  square  yards, 
precision.  Proporition  IV,  ^*  To  survey  the  irregulars. 

These  points  being  completely  undtr-  fig.  4."    Here  AC  and  BD  are  parallel, 

stood,  the  learner  may  proceed  to  the  ruoi-  butn  either  C  D  nor  A  B  ace  perpendicular 

'mentis  of  surveying ;  supposing  him  to  be  thereto,  nor  parallel  between  themselves, 

grounded  in  the  few  preliminary  problems  We  must,  tlierefore,  cut  off  the  triangles 

which  enable  him  to  describe  the  ordinary  A£B  and  CFD.;  whose  areas   will  be 

figures:  should  he  not  have  obtained  any  found  by  multiplying  half  their  respective 

previous  information  on  that  subject,  we  breadths,  by  their  whole  depths ;  or  their 

recommend  that  he  turn  back  to  the  heads  whole  breadths,  by  half  their  depths :  tlie 

of  Gbometby  and  Mathematical  intiru'  centre  part,  £  C  B  F,  is  treated  as  a  paral- 

MCiits;  under  which  he  will  find  various  lelogram,  already  described.    The  whole  of 

items  indispcttable  towards  -his  progress.  the  calcuUtions  being  added  togetlier  give 

We  shall'sobmit  a  few  propositions  which  the  area  of  the  entire  figure  A  C  B  D, 
the  student  may  work  with  his  compasses,        /VojMstiioa  V.  <<To  ascertain  tlie  area  of 

plam  scale,  and  protractor:  vrhen  able  to  the  trapezium,  A B C D."  This  figure  is  no 

do  all  that  may  be  needful  on  paper,  be  where  parallel,  and  has  all  its  sides  of  un- 

may  then  try  his  hand  with  one  or  other  of  equal  lengths,   Tbe  easiest  mode  of  surveyT 

the  various  instruments  in  use  among  sur-  ing  it,  is  by  drawing  a  diagonal  between  tlie 

yeyors.  two  most  distant  points,  C  and  B;  and 

Fropomium  L  *' To  ascertain  the  contents  '  making  off-sets,  rectangular  to  that  diag<w 

ofthesquarefield  A  BCD,fig.  I.Plate  XV.  nal,  from  E  to  A,  and  from  F  to  D.   These 

Miscel."    Here  fittie  is  to  be  done ;  one  of  off-sets  give  the  altitudes ;  £  A  being  the 

the  sides  l^eing  measured,  say  70  yajads,  and  altitude  of  the  triangle  C  A  B,  say  40  yards ; 

multipiied  by  itself,  will  give  4,900  square  and  F  D  beiqg  the  altitude  of  the  triangle 

yards  for  the  area;  or  one  acre  (i.e.  4,800  BDC,  which  we  will  tak€  at  80  yards, 

square  yards)  and  100  square  yards.  Now  the  diagonal,  C  B,  becomes  a  base 

PropostHoii  //.    *'  To  suryfsy   tlie  field  common  to  both  triaiiglfs ;  tlierefore  add 

A  BCD,  fig.  9."    This  figure  having  the  the  two  altitudes  togetlier;  namely,  40  to 

sides  A  B  and  C  D  parallel,  and  at  right  an-  80,  which  make  1^0 ;  take  tbcjr  half  ==  60, 

gles  to  AD,  add  the  lengths  of  those  parallels,  and  multiply  by  the  base,  wliicli  we  will 
kay  70  and  90  yards,  together;  divide  half    call  140:  the  area  will  coouiu  8,400  square 

their  sum  {i,e.  80)  and  multiply  that  half  by  -  yards.    It  will  be  seen  that  tUii»  propoi^iliou 

the  dt^th  of  AD,  say  70 ;  vrhich  being  mul-  is,  iu  a  great  measure,  Uie  foundation  of  all 

liplied  by  the  medium  length,  G  F,  gives  an  hohsootal  computation;    and   tlie  student 

area  of  5,600  square  yards.    The  parallelo-  should  remark  that  all  figures,  having  many 

gram,  A  B£D,  might  have  been  computed  sides,  may  be  divided  into  trapezia,  and 

by  simply  multiplying   its  length  by  its  those  again  into  triangles :  each  figure  will 

breadth ,  and  the  tnangle,  B  C  £,  might  be  have  two  sides  more  than  tlie  numbers  of 

taken  separately,  thus :  tlie  depth,  (or  aiti-  triangles  it  contains :  thus,  fig.  5,  has  four 

tude)  B  £,  70  yards,  to  l>e  multipUed  by  side^,  and  contains  tn-o  triangles;  tig,  6,  has 

half  C£,  (i.e.  10  yards)  tliis  wofild  give  five  sides,  and  contains  tliree  triangles. 
700 ;  and  the  produce  of  A  B,  which  is  70,         Fiopoaitioii  VL    **  To  Kiirvey  the  penta- 

by  B  E  which  is  also  70,  would  be  4,900 ;  gon,  or  five-sided  field,  A  B  C  D  E,  fig.  6.*' 

making  in  all  5,600,  as  above  shewn.  Divide  it  into  the  three  triangles,  ABC, 

Prcposiiitm  III,  *'To  survey  the  inclined  D  AC,  £  A  l>,  and  having  found  their  re- 
parallelogram  A  B  C  D,  fig.  3."  It  is  to  be  spective  altitudes,  as  already  shown,  by  per- 
observed  that,  in  all  in<;lined  figures,  tlie  pendiculars  drawn  to  their  summits  from 
altitude  in  ascertained  by  a  perpendicular  their  respective  bases,  multiply  half  tliose 
from  tlie  ba:^,  as  at  C,  to  the  parallel  of  altitudes  by  those  bases,  and  the  three  pro- 
that  base,  as  at  E  on  tjie  line  A  B.  Now,  ducts  will  amountto  the  whole  area  of  the 
^e  Uianglfc  B  £  C  being  equal  to  the  trian-  pentagon. 
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JhytposUion  VII,  "To  asceitaip  tlie  area 
of  ilic  irregular  six-sided  figure,  or  hexagon, 
(fig.  7)  A  B  C  D  E  F."  In  this,  some  of  the 
angles  poiiit  inward.  First  draw  the  line  CE, 
vrbich  will  divide  the  figure  into  two  trape- 
cia ;  m.  C  £  B  A  and  C  E  F  D,  next  divide 
each  of  these  trapezia  by  the  diagonals  B  E 
and  CD,  into  two  triao»les  respectively :  the 
areas  of  the  four  triangles,  B  A  E,  B  C  £, 
FeUy  and  CED,  will,  when  added  toge- 
they,  exhibit  tlie  contents  of  the  whole 
figure. 

Proposition  VI 11,  "  To  measure  tlie  irre- 
gular field  A  B  C  D  E,  fig.  8.**    I'he.  figure 
here  given  has  two  curved  'sides,  one  of 
which  projects,  the  other  .which  intlectt: 
the  ordinary  parts,  which  ran  be  divided 
into  triangles,  art  worked  in  the  manner 
already  shown ;  but  the  curved  parts  must 
be  measured  in  the  following  mode :  Draw 
the  line  E  D,  and  from  it  make  three,  or 
more,  ofi'-sets  to  the  curved  part ;  take  from 
E  to  1,  as  a  base,  and  half  the  depth  of  the 
off-set  1,  as  an  altitude ;  multiply  tliem  to- 
gether :  then  take  from  1  to !?,  as  a  base, 
and  the  mean  of  the  depths  of  the  off-sets 
f  and  3,  for  the  altitude ;  multiply  tliese  also 
together :  do  the  same  for  the  space  between 
S  and  S,  and  calcuhite  the  end,  between  5 
and  D,  as  was  done  from  E  to  1 ;  the  soill 
of  their  several  products,  added  together, 
will  show  the  area  of  the  corve.    As  the 
other  curve  bends  inward,  draw  the  line 
AE,  and  treat  it  tlie  same  as  was  done 
regarding  E  D :  then,  considering  the  entire 
triangle,  A  £  D,  as  a  part  of  the  field,  com- 
pute its  contents,  and  deduct  from  it  the 
measures  taken  by  means  of  the  offsets 
4,  5, 6 :  the  residue,  added  to  the  contents 
of  the  cnrve  from  £  to  D,  and  of  the  trian- 
gles ABC,  and  A C D,  will  show  the  area 
of  the  whole  figure  A  B  C  D  E.     It  is  ob- 
vious tliat,  in  this  manner,  the  extent  of 
water  may  be^  deducted  from  the  area  of 
any  field. 

The  neit  figiire.  No.  IQ,  shows  the  me- 
thod of  surveying  with  a  plain-table,  which 
usually  ^tands  upon  three  legs,  and  has  a 
compass  attacheil  to  one  side.  Tliere  is  a 
box- wood  frame  that  fits  on  the  board  of 
the  plain- table,  and  is  graduated  with  5d0 
degrees.  Hiis  serves  to  Hhow  the  direction 
of  any  line  from  the  centre  of  the  board, 
vrliere  there  is  a  brass  stud,  or  plate,  let  in ; 
and  it  also  compresses  the  paper  so  as  to 
prevent  its  shifting.  To  this  inttnmieiil 
there  it  a  brass  rule  of  two  feet  long,  with 
ends  tomed  up  at  right  anglet,iB  which  are 
slits^  or  lights,  to  direct  the  nmreyor^  eye. 


He  places  the  rule  so  as  to  touch  the  brass 
centre,  and  directing  it  to  any  particular 
point,  observes  the  angle  it  roakes»  accord- 
ing to  the  index  on  tlie  box-wood  frame, 
while  an  assistant  measures  tiie  di^tance^ 
from  the  centre  under  tlie  plain-table,  to 
tlie  puint  observed.    Tlie  surveyor  draws  n 
line  on  the  paper,  in  the  direction  of  tlie 
brass  rule,  from  the  exact  centre  of  die 
plain-tabl^,  and  notes  down  at  the  side  of 
that  line,  what  its  length  may  be  in  chains, 
link?,  «&c.  according  to  Gunter's  scale ,  or 
else  in  yards  and  feet,  as  in  fiimiliar  measure* 
meut.    Thus,  in  fig.  10,  A  represents  th^ 
plain  table,  placed  in  the  centre  of  tlie  field 
BCDE:  fg  is  the  rule  with  sights:  the 
figures  written  oi)  the  sides  of  the  lines  pro- 
ceeding to  the,  four  comers,  express  their 
several  distances  from  the  centre  of  the 
plain-table.  This  mode  of  surveying  is  pecu- 
liarly suited  to  small  surveys ;  especially  to 
the  interiors  of  enclosed  places ;  and  has  the 
advantage  of  forming  the  plan  on  the  paper, 
as  die  survey  proceeds :  for  the  number  of 
yards,  &c.. being  set  off,  from  the  scale  on 
the  brass  role,  on  tlie  several  dUrecting  lines, 
as  from  the  centre  A  to  B,  C,  D,  and  E, 
respectively ;  and  tlieir  lengUis  being  deter- 
mined by  their  several  duo  measures,  the 
lioes  BC,  C  D,  D  E,  £  B,  wiU  give  a  true 
fac-simile  of  tlie  aliape  of  the  field.    The* 
contents  must  be  asccrtaitied  by  dividing 
the  field,  as  before  explained,  into  triangles, 
whose  conjoint  measurements  will  amount 
to  its  contents. 

Although  the  plain-table  is  not  a  sufficient 
instrumejit  for  geueral  purposes,  it  is  in  the 
foregoing  instance  extremely  convenient; 
its  use  .may  be  extended,  under  due  pre- 
caution, to  ascertaining  tlie  distances  of  re- 
mote, or  of  inacces.«ible,  objects,  situated 
on  the  same  level  with  itself.  But  for  snch 
purposes  a  theodolite,  standard  triangle,  cir* 
comferentor,  or  some  instrument  capable 
of  taking  heights,  as  vfeW  as  levels,  is  ordi- 
narily employed.  The  following  proposition 
will  illustrate  the  above  point. 

Propontion  XL  '*  To  ascertain  the  dis- 
tance of  an  object  at  C,  from  the  point  B, 
fig.  11."  Draw  the  bi^e  line,  B  A,  in  any 
convenient  direction,  and  from  each  station 
(commonly  marked  by  surveyors  0 )  ob- 
serve what  angle  is  made ;  tiz,  at  B,  ascer- 
tain the  value  (or  extent)  of  the  angle  CBA, 
and  at  A,  the  value  of  the  angle  CA^x 
^ke  care  to  be  very  correct  as  to  the  * 
measurement  of  your  base  line ;  which  we^ 
will  take  at  |tO  yards.  Now,  the  pointy 
A  apd  B  beoig  establUhed  at  a  certain  diih 
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tancc,  xnd  the  Iwo  an|te9  tlif ;  mnlnall;  farm 
will)  C  beiilR  ucerLained  by  the  graduated 
cdg«  of  the  iiuilniineiil ;  it  Ibllowt  Ibal  the 
jntenFctioD  of  Ibc  Iwo  aighli,  rram  It  lo  C, 
and  froDi  A  to  C,  will  delennine  the  ctaci 
locality  of  C;  let  Ibe  line  BC  be  meullted 
on  Ibe  aanie  acale  from  nbidi  B  A  n'as 
taken,  and  it  nill  >bow  the  liutance  of  C 
ftoDi  B.  In  this  manner  ib«  whole  horiton 
nwj  be  tnrveyed  from  tlie  base  tine  A  D) 
«xrrpt  audi  paid  as  may  lay  in,  that  a, 
occupy  the  same  directioD  therewith.  And 
it  it  10  be  obiieived,  that  in  laying  a  base 
line,  the  nearer  the  ancle  of  intpneetion,  ai 
at  C,  is  to  n  ti^t  angle,  tlie  more  exactly 
wilt  the  distance  be  denoted.  Hence  ■ 
great  extent  of  baae  line  li  to  be  preferred, 
when  at  eommand ;  and,  if  practicable,  no 
angle  under  twenty  degref  ■  ibould  be  made  : 
it  it  alvnya  better  to  take  a  new  station 
than  to  make  acute  angles  with  the  object 
to  be  surveyed;  which  may,  fiir  llie  most 
|)art,  bo  easily  avoided  in  horizontal  sights ; 
tint  iu  Tertical  obt'ervBtioiv,  very  acute  an- 
glei  will  ordinarily  occur. 

Thus,  in  Profwi/ioii  X,  "  which  rilates  to 
ascertaining  the  heights  afPandO,(l1g.  IS) 
from  tbelevel  of  C.Mld  the  distance  ofCI'rom 

B.  cannot  be  eSecled  tMt  by  acute  angtei.' 
Here,  in  lien  at  laying  tlie  base  line,  A  B, 
as  nearly  as  potnible  square  with  tbe  point 

C.  ire  place  it  in  the  exact  direclion  there- 
with. Tlien,  after  taking  tlie  anglri  of  ele- 
vation from  tbp  horiion  at  tbe  station  B.  to 
the  two  points  O  and  F,  and  raeasuiing  ilie 
enact  length  of  the  base  line  A  B,  the  in- 
strument is  removed  from  B  lo  A  :  where 
Iwo  more  ughti  are  taken  to  O  and  P.  We 
have  thus  the  two  ant;les,  P  H  A  and  P  A  B; 
determinJDK  the  locality  of  P  -,  and  the  two 
angles,  O  B  A  and  O  A  B,  determining  ihe 
locality  of  O.  Now  Ibe  line,  B  A,  being 
prolonged,  and  the  perpendicular,  PO,  be- 
ing likewise  continued,  will  iotencct  io  C 
The  lines,  P  8,  O  B.  and  C  B,  being  mea- 
sured on  the  laiuc  scale  whence  Ihr.  base 
line,  A  B,  WW  taken,  tbe  alliludes  of  P  and 
of  O,  wiib  ibeir  intermediate  distance,  will 
be  giten ;  wbiln  the  distance  of  C  from  B 
will  l>e  eilubited. 

We  sliall  conclude  ibis  article  with  a  few 
words  on  tlie  manner  of  carrying  ■  line  of 
sight  over  a  hill,  u  is  often  done  fur  Ihe  for- 
■nation  of  a  road,  or  for  the  conducting  a 
canal  over  a  rising  gromid;  in  which  case 
the  level  miDl  be  preserved. 

ProponlioN  Xl>  "  To  carry  a  line  of 
aigbl,  or  a  level,  iu  tite  direction  of  A  B, 
•v^r  the  ritittg  giouud  C  Ascertain  where 


of  sight  atriket  the  hill  at  e;  nrrf 
uie  mstrutncnt  to  that  point,  and,  in  tbe 
exact  direclion  of  the  former  siglil,  lake  k 
second  sight  from  e  to  a,  or  to  any  conve- 
nient spot,  where  a  pole  and  target  sLonlil 
be  fixed.  See  Levels.  As  tliis  siu-vey  for 
a  canal  is  to  be  taken  by  meant  of  a  apint 
level,  the  exact  altitude  of  aacb  sight  must 
be  taken,  by  noting  the  beigbloflhe  target 
from  the  plain,  A  B,  at  every  sight,  or  by 
following  lip  H  regular  iiiccession  of  levels, 
each  of  which  will  be  Ihe  licidit  of  tlie  ia- 
stniment  above  Uie  last.  Thus  the  hill  will 
he  ascended :  tbe  detceot  on  the  other  side 
is  dTecled  by  tlie  iuveraioo  of  llie  fore- 
going mode  ;  always  taking  the  descending 
levels  of  Uie  target  for  canals ;  biit  for 
roads,  or  for  laying  down  a  meridioiial  line, 
when  once  tbe  summit  is  gained,  a  long 
tight  may  be  taken  to  a  di&iant  object: 
tliis  subject  it  pleuiingly  exeoiplilied  in  a 
new  work  published  by  Longman  and  Co- 
entitled  "  Mallicmatics  simplified,  and  pnc- 
cally  illustrated,"  in  which  a  great  variety 
of  ituttnetive  and  usiJal  matter  will  be 
found,  together  with  the  description  of  a 
new  instrument,  on  a  very  simple  construc- 
tion, said  to  be  equal  to  every  branch  of 
surveying. 

SVS,  the  Asp,  in  natural  history,  a  genua 
of  Mammalia,  of  Uie  order  of  Belluv.  Ge- 
neric character:  four  front  leelh  ip  the  up- 
per jaw,  converging  ;  six  in  the  tower,  pro- 
jecting ;  two  tusks  in  the  upper  jaw,  short ; 
Iwo  in  Ute  lower  standing  out ;  snout  tnin- 
cate,  prominent,  and  movuible:  feetrloven. 
These  animals  are  allied  by  their  leetb  lo 
Ihe  carnivomut  quadrupeds,  and  by  their 
cloven  feet  to  the  mmiuating  ones,  llipy 
fiYd  almost  indifierenlly  upon  animal  and 
vegetable  siibitnnce^,  devouring  wiUi  avidi- 
ty what  is  moat  nauseous  and  disgusting. 
lliey  unc  llieir  snout  for  digging  up  Ihe 
ground  in  iiiicsl  of  roots,  are  fond  of  rolling 
and  wallowing  in  inud,and  are  distinguished 
by  extreme  trcuiidity.  There  are  six  spe- 
cies, of  which  the  following  are  tlie  most 
important : 

S.  scrofa,  the  comnion  hog-  All  the  va- 
rietiet  of  iliit  animal  originate  in  tlie  wild 
boar,  which  is  found  m  most  of  the  tempe- 
rate regions  of  Enrope  and  Asia.  It  is 
siiiatler  than  the  dariiesticated  animid,  and 
uniformly  of  a  dark  grey  colour,  Hpproacb- 
ing  to  black.  It  IS  armed  with  formidable 
tnsks,  somclimrs  leu  inclirs,  or  even  more, 
in  length ;  those  in  the  under  jaw  rnrvjug  in- 
waids,  and  capable  Irom  their  «i»>,alrtnglh, 
aod  ihafjiiifss,  of  mfllctiiig  the  most  drtod- 
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fill  woands.    Bebre  thoc  inlmata  Kltain  leuiifu,  ipprchciuiou.  Rod  inrbiilencf.     It 

Ueir  Ihird  year  they  arc  grcganoiis,  *nd,  ]i  rallened  lo  an  extnoTdutary  ijzc,  and  liaa 

vbcD  daaiter  a  at  band  particularly,  tbcy  been  known  (o  attain  tbe  llinasT  Inrredible 

niuter  in  nnmerous  parlies,  and  with  pe^t  wei^lil  of  1S15  poiindi.    It  prodiicea  Iko 

promptilode,  at  the  signal  of  alami.    Unit-  lillen  in  ilie  year,  and  in  eucb  frain  Ie«  lo 

jng  Ihus,  they  present  so  formidable  an  ar-  twenty  young  onci.    The  male  miul  be 

ray,  ai  apcedily  to  diiperae  llie  enemy,  few  kept  at  a  diiUnce  from  Iheae,  ai  it  will 

rreatarci,  or  none,  daring  to  commence  an  otherwiie  destroy  and  devoar  th«in,  and  Uie 

attackagaiiuliucbaconibiDalionofalrenglli  female  lie  nelf  has  often  acted  thi>  unoalnral 

and  valour  u  tliey  exhibit.    Wlien  tbe  wild  part,  and  is  particularly  apt  to  do  it,  if  ob- 

boar  \i  complete  in  growtli,  he  dcpendi  up-  sert  ed  attentively,  dutin;;  Ihe  criiis  cf  par- 

on  Ills  lolitary  exertiooi  for  hie  protection,  tutition,    Tlie  bog  was  unltnown  in  Ameri- 

>s  seldom  seen  in  society,  ranging  the  foresia  ca  when  that  quarter  of  tbe  world  was  dit- 

alane  ;  Tare))'  commencing  an  allack,  as  liis  covered  by  tbe  iSpaniards,  bill  nowaliaundi 

food  coDslilt  almoin  solely  of  roots  and  ve-  iu  every  part  of  il.    The  Chinese  breed  is 

lelalilcs,  bnt  repelliug  one  with  all  the  most  valued  in  England.    Tliere  is  an  acci- 

fierceness  of  courage,  and  all  the  i-eseot-  dental  variety  of  the  domestic  hog  wiib  un- 

ment  ofiataliaiioD.  divided  hoofs. 

These  animals  are  often  linnled  by  dogi,  S.  Etbiopicui,  or  the  Etliiopian  hog,  ii 

parlienlarly  of  the  malliff  breed.    After  very  similar  to  the  last.     It  is  fierce  and 

many  pauses  in  their  progress,  in  which  ibrmidable  in  tbe  bigbesl  degree,  and  bur- 

tbey  luin  ronnd,  uid  defy  tbeir  enemies  to  rows  in  the  ground,  in  deep  recesses  which 

tbe  attack,  which,  however,  is  generally  de-  it  prepares  wiili  batU  its  hools  and  uoie.   Il 

dined,  Ihey  at  length  refuse  to  proceed,  ji  particularly  distingnishcd  by  a  large  lobe, 

ud  Inll  for  llie  grand  and  final  conflict;  or  wattle,  beneath  each  eye. 

in  wliieb,  tlioogb  eventually  overpowered  S.  baby-rouisa  isreaiarkabtefor  theform 

by  the  niuober  of  dopi,  and  the  spean  of  and  lilualion  of  the  upper  titsks,  which  ar« 

(be  hnnlen,  lliey  defend  themselves  with  placed  externally,  and  turn  upwards  in  a 

the  most  atlonishing  intrepidity,  pcrseve-  curve  towards  Ihe  forehead.    It  nbounds  in 

nuice,  and  energy;   and,  regarding  their  the  IndiaDi9landf,hTes*otelyon  vegetables, 

case  a*  absolutely  desperate,  determine,  at  and  rests  itself,  in  sleep,   by  hooking  ils 

least,  not  to  die  unrcTvnged.    Sec  Mamma-  upper  tasks  round  llie  bnuich  of  a  irce.    It 

lia,  Plate  XXI.  fig.  1.  can  sviim  with  rapidity,  and  is  valued  for 

Tbe  common  hog  has  smaller  tiiiks  and  food. 
larger  ears  Iban  Uie  wild  boar,  and  is  Rene-  s.  uuatm,  or  Ihe  Meaican  Iior,  or  pe- 
rjlly  of  a  doll,  or  dirty,  yellowisli- while,  ^ari,  is  the  only  animal  of  Die  genu*  native 
It  is  clnnuy  in  its  shape,  filthy  in  its  man^  of  AmcncB,  where  il  is  gregarjgus,  fierce 
orrs,  and  gross  and  ravenous  in  its  foiid,  de-  and  dangeron*,  and  is  occaaionally  seen  in 
vouring  almost  every  variety  of  rejected  herdi  oi  several  hundreds.  It  feedson  frnits 
auimal  or  vegetalile  inbstaDce,  and  dis-  and  roots,  and  also  on  serpects,  lizards,  and 
tiuguisbed  by  Ihe  quantity  nearly  as  much  loadt,  lud  will  attack  and  devour  llie  rattle- 
as  by  the  ranknesii  of  its  liiod.  Hie  oflal  gnake,  we  are  told,  wilhooi  tlie  slightest  in- 
of  the  kitchen,  garden,  and  bam,  fnmiUies  jury.  It  is  lest  than  the  common  hog,  has 
il  with  an  eaquiaile  banquet.  It  was  re-  hristlea  nearly  resembling  the  prickles  of 
jecled  u  unclean  botli  by  Ihe  founders  of  an  bedge-liog,  and  is  also  disdoj^isbed  by 
the  Jewnb  and  Mabumetan  religion,  as  nn-  an  orifice  on  its  back,  from  wliidi  perpe- 
fil  for  homsn  tutleaancr,  fur  whicli  it  is,  tnally  issues  a  most  fetid  watery  humour. 
Devenbeleas.  most  admirably  adapted,  and  The  pecari  will  skin  snakes  by  means  of  iu 
of  incalcnlable  valne.  Hie  saUnrs  of  Ilic  teeth  and  feel,  before  il  devoun  Ihcm,  with 
British  navy  are  in  a  great  degree  suppori-  great  deiieriiy.  The  common  hog  is  re- 
ed by  tlie  Sesh  of  that  animal  which  Moses  ported,  on  good  nnthotiiy,  lo  allack  and 
and  Mahomet  decided  lu  be  unlit  fiir  Ihe  eat  the  laltle-snake  with  the  same  impu- 
food  of  man  ;  and  in  moil  countries  of  Lu-  nity  as  the  pecari.  For  tlie  baliy-roussa, 
rope,  it  is  an  impotlant  and  iiidispeiiaible  see  Mamuwlia,  Plate  \X.  fi;.  9. 
amele  of  Ihe  food  of  the  mbslntAiiii.  Tlie  SVSPEKSiOfi, ot  Pintty'Siapejuiiiii, 
bog  i)  puurAsed  of  an  ariiic  smell,  and  is  in  mechanics,  ore  those  pointaiu  ihtiaxis  or 
liiablj  ai^iaieil  during  Uie  violent  blowing  beam  of  a  balance,  wherein  the  weights 
of  certain  winds,  ultning  the  mo<il  dread-  arc  applied,  or  from  which  they  are  suh 
All  Hit— III,  and  cabibiling  the  biglinl  test-  ptoded. 
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Suspension  ofarmiy  in  war, »  short  tmce 
Bureed  on  by  both  annie8>  in  order  to  bary 
the  dead,  wait  for  fresh  instructions,  or  the 
like. 

SUSPENSION)  in  rhetoric,  is  the  carrying 
on  a  period  or  discourse,  in  such  a  manner 
w  to  keep  the  reader  in  expectation  of 
something  considerable  in  the  conclusion. 
But  great  care  mnst  be  taken  that  the  read- 
er^ expectation  be  not  disappointed ;  for 
DOthipg  is  more  contemptible  than  to  [^ro« 
mise  much  and  perform  little ;  or  to  usher 
in  an  errant  trifle  with  the  formality  of  pre- 
fiice  and  solemn  preparation. 

SWABBER,  an  inferior  officer  on  board 
iliipa  of  war,  whose  employment  it  is  to  see 
that  the  decks  are  kept  neat  and  clean. 

SWARTZIA,,in  botany,  so  named  in 
honour  of  Olof  Swartz,  M.D.,  i^  genus  of 
the  Polyadelphia  Polyandria  class  and  or- 
der. Essential  character :  calyx  fonr-leared ; 
petals  single,  lateral,  flat;  legnme  one-, 
celled,  bivalve ;  seeds  arillated.  There  are 
six  species. 

SWEDENBORGIANS,  a  modem  reK- 
gioos  sect,  so  called  from  their  founder, 
Emannel  Swedenborg,  a  Swedish  noble- 
Hmd,  who  was  bom  at  Stockholm  in  the 
year  1689,  and  died  at  London,  1772*  at 
the  advanced  age  of  eighty-four  years.  His 
fiither  was  a  LAtberan  bishop,  and  was  pre- 
sident of  the  Swedish  churdies.  During 
the  early  part  of  his  life,  Emanoel  Sweden- 
borg devoted  himself,  with  nncommon  as- 
aidoity,  to  the  study  of  nseflil  and  honour- 
able science^,  and  his  labours  and  acquire-, 
ments  soon 'procured  him  the  notice  of 
Charles  XII.  King  of  Sweden,  who  made 
him  extraordinary  assessor  to  the  Royal 
College  of  the  Mines,  Hcc,  a  place  of  great 
hononr,  trust,  and  emolument. 

In  the  year  1734,  he  printed  at  Leipsic 
his  '*  Regnum  Minerale,"  in  three  volumes, 
folio.  He  also  wrote  a  treatise  on  the  Po* 
sition  and  Course  of  the  PUnets,  and  an- 
other on  the  Tides.  Had  the  ingenious  ba- 
ron confined  his  attention  to  these  useful 
and  honourable  pursuits,  his  learning  and 
virtues  would  have  secured  to  his  memory 
the  universal  esteem  and  respect  he  would 
BO  juHtly  have  merited  ;  but  leaving  the  pur- 
suits of  learning  for  the  mysteries  of  a 
new  theological  creed,  he  enth*ely  devoted 
himsrlf  to  metaphysical  speculations  and 
spiritual  inquiries.  Believing  himself  to 
liave  received  an  extraordinary  manifesta- 
tion of  supernatural  light,  he  forsook  the 
paths,  of  learning  and  rational  science,  and 
became  the  friend  and  associate  of  angelSy 
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and  disembodied  '*  ministers  of  grace." 
"  I  am,"  says  he,  in  a  letter  to  a  friend, 
**  a  fellow,  by  invitation,  of  the  Royil 
Academy  of  Sciences  at  Stockholm,  but 
have  never  denied  to  be  of  any  other  com- 
munity, as  I  belong  to  the  society  of  an- 
gels, in  which  things  spiritual  and  heavenly 
are  the  only  subjecto  of  discourse  and  enter- 
tainment ',  whereas,  in  our  literary  societies, 
the  attention  is  wholly  Uken  up  with  things 
of  this  world." 

Thus  abstracted  from  sublunary  inter- 
course, and  thus  highly  privileged  to  **  see 
tliuigs  invisible,"  the  pious  baron  devoted 
a  long  life,  and  employed  his  extraordinary 
talents  and  genius  in  forming  and  establish- 
ing the  following  curious  and  ingenious  sys- 
tem of  Christian  theology,  which  constitutes 
the  subject  of  the  present  article. 

1.  Contrary  to  Unitarians,  who  deny, 
and  to  Trinitarians  who  hold,  a  trinity  of 
persons  in  the  godhead,  the  Swedenbor- 
gians  malntam  that  there  is  a  divine  trinity 
in  tlie  person  of  Jesus  Clirist,  consisting  of 
Father,  Son,  and  Holy  Ghost,  just  like  the 
human  trinity  in  every  individual  man,  of 
soul,  body,  and  operation ;  and  as  the  latter 
trinity  constitute  one  man,  so  tlie  former 
constitutes  one  Jehovah  God,  who  is  at 
once  the  Creator,  Redeemer,  and  Regene« 
rator. 

S.  That  Jehovah  God  himself  came  down 
from  heaven,  and  assumed  human  nature 
for  the  purpose  of  removing  hell  from  man, 
of  restoring  the  heavens  to  order,  and  pre- 
paring the  way  fbr  a  new  church  upon 
eartli ;  and  that  herein  consists  the  true  na- 
ture of  redemption,  which  was  effected 
solely  by  the  omnipotence  of  the  Lord's  di- 
vine humanity. 

5.  They  hold  the  notion  of  pardon  ob- 
tained by  a  vicarious  sacrifice  or  atone- 
ment, as  a  fundamental  and  fatal  error ;  but 
that  repentance  is  tlie  foundation  of  the 
church  in  man ;  that  it  consists  in  a  man's 
abstaining  from  all  evils,  because  they  are 
sins  against  God,  &c. ;  that  it  is  productive 
of  regeneration,  wluch  is  not  an  instanta- 
neous, but  a  gradual  work,  effected  by  the 
Lord  alone,  through  charity  and  faith,  dur- 
ing man*s  co-operation. 

4.  That  man  has  free-vrill  in  spiritual 
things,  where!>y  he  may  join  himself  by  re- 
ciprocation witli  the  Lord. 

5.  That  the  iropntation  of  the  merits  and 
righteousness  of  Christ  is  a  tiling  as  ahsurd 
and  impossible,  as  it  would  be  to  impute  to 
any  man  the  works  of  creation :  for  the 
merits  and  righteoosneM  of  Christ  consist 
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*",'*^^'^"'  ^"*^  "  "  '""^**  ^**®  ^^^"^^  spiritaal  or  sultstantial  body,  (wliich  was 

of  a  diTme  and  omnipotent  beiog,  ns  ciea-  inclosed  in  his  material  bodt,  and  formed 

toon  itMlf.    TUey'mamtain,  however,  that  from  his  predominant  love,  whether  it  Jbe- 

the  imputation,  which  really  takes  place,  is  good  or  evil),  wherein  he  continues  to  live 

an  unputaUon  of  good  and  evil ;  »iid  that  as  a  man.  in  a  perfect  human  form,  in  all 

this  IS  accordmg  to  a  man's  life.  respects  as  before,  save  only  the  gross  ma- 

6.  Tliat  the  doctrine  of  predestination  teiial  body,  which  he  puts  off  by  death 
and  justification  by  faith  alone,  is  a  mere  and  which  is  of  no  further  use.                    ' 
iMiman  invention,  and  not  to  be  found  in  ^o   rp,i«#  «!.«-.«•       a       I-*-        /. 

the  word  of  God.  „ftl    7*.k  •  \"'^  condition  of  man 

7.  nmt  the  two  ««rament.  of  baptism    £rworId  ".nnTh  "^  '"i  **"'*"*'  ^^  ^ 
and  the  hol^  supper  are  essential  i^Utu-     ^irhJ /.  he    Predominant    leve, 

Uon.  in  the  New  Church,  the  genuine  and     Zl^^     n  .    '  '"'\^''^' '"'?  "**'  '«'*"'"■' 
rational  uses  of  which  ar^  now  discovered,    ZL^T^T  ^*i^'r/^'  ''"''  V^ 

together  with  the  spiritual  stnse  of  the  holy    T.^T  ^^  f '^'^"^f^^^  *"  ^^«"^"y  J  *>"^ 
^jJJ^  ^  ^    »*  «vil,  he  abides  in  hell  to  all  eternity. 

8.  T^iat  the  sacred  icriptorc  contains  a  ?*'  V'^^  ^"^  conjugal  love,  wiiieh  can 
threefold  sense,  namely,  celesUal,  spiritual,  *""/  subsist  bet wt^en  one  husband  and  one 
and  natnial,  whicli  are  united  by  coires!  '''^'f' j*  aPr'n^^fy  diaracterisUc  of  the  new 
INNidences;  and  that  in  each  sense  it  is  di-  ^^^^\  *><^»"S  grounded  in  the  marriage 
vine  trotli,  accommodated,  respectively  to  .  f  <^««»*  •"«*  l"»»h»  and  correspoiiduig 
the  angels  of  tlie  three  heavens,  and  also  to  "V^^  !^^  marnage  of  the  Lord  and  his 
nen  on  earth.  chnrch;  and  therefore  it  is  mope  celestial, 

9.  That  the  books  of  the  word,  (or  the    »Pi"^"»'>  ''o»y»  P«re,  and  clean,  than  any 
•criptures),  are  those  which  have  the  inter-    ''^*'  ^"""^  *"  ^"^els  or  men. 

nal  sense,  and  arc  the  five  books  of  Mosey,  ^^'  '^^^  *®  science  of  correspoiidencef, 

the  books  of  Joshua,  Judges,  Samuel,  Kings,  C^'**"*  has  been  lost  for  some  thousands  ot 

the  Pnlms,  and  aU  the  PropheU :  also,  the  >®*"'  ^"^  '^  "®^  revived  in  the  Theological 

four  Evangelists,  and  the  Revehition;  and  ^^^^  ^^  ^«  Honourable  Emauiiel  Swe- 

that  the  other  books,  rb.  the  books  of  '^^n^'org)*  »  tlie  only  key,  to  the  spiritual, 

Ruth,  the  Chronicles,  Eira,  Nehemiah,  Es-  ^  internal  sense  of  the  holy  word,  every 

tber.  Job,  Proverbs,  Ecclesiastes,  8ong  of  P"^  ^^  ^''*<^*»  **  written  by  correspon- 

Solomon,  in  the  Old  Testament;  and  the  d*"°">  that  is,  by  such  tilings  in  the  natural 

Acts,  togetlier  with  all  the  Epistles  in  Uie  ^^'''^  "*  correspond  with  and  signify  things 

New,  not  having  the  internal  sense,  are  not  ""  ^^  spiritual  world, 

the  word,  or  divine  revelation.  1^-  '^^^  ali  those  passages  in  the  scrip- 

10.  That  in  the  spiritual  world  there  is  a  ^"i*^  generally  suppose<l  to  signify  the  de- 
ana  distinct  from  that  of  the  natural  worid,  atruction  of  the  worid  by  fire,  A:c.  com- 
the  essence  of  wliicli  is  pure  love  from  Je-  ffonly  called  tlie  last  judgment,  must  b^ 
bovah  God,  who  is  in  the  midst  thereof;  noderstood  according  to  the  above  scienc<>y 
that  the  heat  also  proceeding  from  that  sun,  which  teaches,  that  by  the  end  of  the  worid 
14,  units  eiaence,  love ;  and  the  liglit  tlieiirc  i^  "<>t  meant  the  destruction  of  it,  but  the 
proceeding  is,  in  its  essence,  windom ;  and  destruction  or  end  of  the  present  Chris- 
by  the  fnstraaientality  uf  that  sun,  ail  tilings  tian  church,  both  among  Roman  Catholics 
were  created,  and  continue  to  sub^int,  lioth  ^"^  ProteMtants  of  every  description,  and 
in  tlie  spiritual  and  in  the  natuial  world.  tiiat  tliii  la:>t  judgment  took  place  in  the 

11.  lltey  maintain,  that  tliei-e  is  not  in  spiiitual  world  in  the  year  1767. 

the  nniyersal  heaven,  a  single  angel  that  17.  That  the  second  advent  of  the  Lord, 

was  created  so  at  the  first,  nor  a  single  <ie-  whicli  is  a  coming,  not  lu  person,  but  in  the 

vil  in  all  hell  tliat  had  been  createii  an  angel  spiritual  or  internal  senie  of  his  holy  word, 

of  light,  and  was  afterwards  cast  out  of  hea-  has  already  commenced ;  that  it  is  effected 

ven;  but  that  all  both  in  ht^aveu  and  hell  by  means  o(  his  seivant  Emanuel  Sweden- 

*are  of  the  human  rare;  in  heaven  such  as  borg,  before    whom  he  hath    manifested 

bad  lived  in  the  world  in  heavcnl>  love  and  himself  in  person,  and  whom  he  hath  filled 

latth,  and  in  hell  such  as  Hvcd  in  hellish  with  his  spirit,  to  teach  the  doctrines  of  the 

love  and  fiiith.  oew  chnrch  by  the  word  from  him ;  and 

If.  Tliat  the  material  body  never  rises  that  this  is  what  is  meant  in  the  Revelation 

•Cate ;  but  that  man,  immediately  after  his  by  the  new  heaven  and  new  earth,  and  the 

departare  from  this  liie,  rises  again  as  to  hi^  new  Jerusalem  thence  descending. 
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Tbtat  dactriDC9,  to  >ay  ilie  IsatI  of  lliem, 
mreiDgenioua.  Mauj'pcrsoTU  indeed,  ofgreat 
re*pectabi1jiy,Bt>dnolafeiiinttiufIearaiiie 
and  faleiil,evcn  oftlie  pmeiit  day,  believe 
that  these  doc  tniies  are  sunipllijng  ID  ore  llisn 
iDgenioui.  It  u,  bowev«r,  not  a  \iu\e  ex- 
(raonlinary,  tint,  allhoagli  the  Swcdenbor- 
fliani  apCDl<r  deny  tlie  coaunonl;  received 
doctrine  of  «  trinity  of  penom  in  IheGod- 
bead,  and  believe,  at  they  certainly  do,  Ibat 
to  aiiert  llial  doctrine  a  nothing  lesi  than 
Irilheiam ;  and  Hbeo  it  is  also  considered 
tbat  the  lyiiitm  of  tlie  liiehly-illuininatcd 
baron  baa  cx«laded  tbat  other  orthodox 
doctrine  of  it  vicarioiu  ucrilice  by  (be 
death  of  Christ,  we  uy,  under  these  con- 
■ideralioni,  il  i:i  not  a  Utile  to  be  wondered 
•r,  that  there  iJtoiild  be  found  any  pprMoi 
■till  in  cotntnuiiion  witli  onr  etiabliahed 
chorcb,  w)ia  prcifes*  (hemselves  ineDiberH 
of  rbe  Nov  JeniBoleni  church,  w  revealed 
by  Emanuel  Swedenborg.  But  the  wonder 
increaiet  mucb.  upon  the  coniideration  that 
gome,  even  of  the  regular  clergy  of  the  En;;- 
lidi  Church,  are  M  be  fonod  among  tlie  dii- 
ciplei  of  tlie  honotirable  baroD  1  Tlie  prr- 
■enl  venerable  aoij  mpeciable  miaiiter  uf 
St.  John's,  Manr.h««ier,  the  Reverend  Mr. 
Clowe*,  t>  not  only  hp  open  profetnar  of 
the  laith  of  the  Mew  Church,  but  it  also 
the  well-known  Ira-ublor  of  all  the  baron'i 
theological  publications!  The  forbearing 
temper  of  many  of  our  present  ecrlesianii- 
cal  governors,  and  the  liberal  ti>irit  of  Ilie 
times,  are  circumsitances  not  a  little  ho- 
noumhle  to  tlic  national  chonwler  in  gene- 
ral, and  to  our  nitiDnal  clergy  in  particu- 
lar. May  thii  spirit  and  thin  forbeaiance 
continue  to  iucreasi*,  until  no  diii'repkiney 
of  mere  opinion  whattvcr,  while  iinaccuni- 
panied  by  errocs  at  conduct  or  depravity  of 
liearl,  sbati  be  made  the  Ibuudaiion  of  ha- 
tred, or  the  pretexl.for  exclusive  civil  and 
religious  privileges' 

8WERTIA,  in  hsuny,  to  named  in  ho- 
nour of  Email.  Swei^rt,  a  gennt  of  the  Pen- 
tandiia  Digynla  cla>«  and  order.  Natural 
order  of  Rolacev-  Gcntiann,  Juitrien. 
Essential  character  r  corolla  whecl-shBped  ; 
iieclarifeious  puieiiit  the  bate  of  the  seg- 
ments of  llic  corollli  ;  capsule  one-ceUed, 
two  valved.    Tliere  me  six  specjen. 

SWIETEN  lA,  la  botany,  mahogan)  trtt, 
■0  Darned,  in  honoai*  of  the  ilhislriatu  Ge- 
rard, L.  K.  i  Sffietrn,  ardiialer  to  Maria 
Teresa,  Empress  of  Germany,  a  genus  of 
tlie  Derandria  Man>i|>yuia  dasg  and  order. 
Natural  order  ofTrilirlatv.  Meli>,  Jossieu. 
3uential  cbaiacter  ;  calyx  five-cleft ;  petilt 
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five ;  nectary  cylindric,  bearing  the  anihen 
at  the  monlli ;  capsules  tive-celled,  woody, 
openingat  the  base  ;»eedsinibricale,winge(i. 
There  are  tliree  species.  The  Ti.  mabogani, 
nialiogany  tree,  is  very  lofty  and  spreading, 
with  a  wide  handsome  lieid  \  leaves  reclin- 
ing, alleriiale,  sliiuing,  eight  inches  kuii;, 
nnmerous  on  the  younger  btanrhei ;  leaf- 
lets mostly  in  four  pairs,  ^ile  entire,  acn- 
minale,  bent  in  backwards,  prtioled,  oppo- 
site, an  inch  and  liatf  loiigi  rarities  sub- 
corynibed,  with  about  eight  fliweri  in  eaeb, 
axillary,  solitary,  two  inches  hmg;  flowera 
small,  whitish.  The  mahogany  tree  is  a  Da- 
tive of  the  warmest  parts  of  America,  and 
grows  plentifully  in  tlie  islands  of  Cuba, 
Jamaica,  and  Hispaniola ;  in  these  iilands 
the  tree  grows  to  a  very  large  liie,  >o  ai  to 
cut  inio  pliinka  of  six  feet  breadth :  those 
on  tha  Bahama  lelanib  are  not  so  large  ; 
these,  however,  are  frequently  four  feet  in 
diameter,  and  rishig  to  a  great  height,  not- 
witlutanding  they  are  generally  found  ui) 
tlie  solid  rock,  where  there  seems  to  be 
scarcely  any  eanh  fiw  their  nourishment, 
'llie  wood  bronght  from  the  Baiiama  Islniida 
has  usually  passed  nadcr  the  name  of  Ma- 
deira wood  ;  this  the  Spaniards  make  great 
use  of  for  bnilding  ships  ;  it  is  belter  adapt- 
ed to  Ibis  purpose  than  most  sorts  of  wood 
yet  known,  being  very  durable,  resisting 
gun  staola,  and  burying  the  slint  without 
splintering.  The  excclleney  at  this  wood 
fur  all  domestic  pnrpones  has  been  hwg 
known  in  England. 

SWIMMING,  tlie  art,  or  act,  of  sustain- 
ing the  body  in  water,  and  of  moving  (here- 
ini  in  which  action  the  air-bladder  and  Rns 
of  nshn  bear  a  considerable  part.  Kome 
have  supposed,  iliii  ilie  motiun  of  fisb  ia 
the  water,  depends  principally  upon  the 
pectoral  tins,  but  the  contrary  is  eaiiily 
proved  by  experiment;  tor  if  the  peclotal 
fins  of  a  1^  arc  cut  off,  and  it  be  again  pat 
into  the  water,  it  will  be  found  to  move 
forward  or  sideways,  upward  or  downward, 
as  welt  as  it  did  when  it  had  them  on.  If  a 
fish  be  carefully  obaerved,  wliile  swimming 
Id  a  bason  of  clear  water,  it  will  be  found 
not  to  keep  Ifaese  peetonl  fins  constantly 
expanded,  but  only  to  open  llicin  at  suck 
times  as  ii  would  Stop  or  diaosc  ils  course; 
this  seemini;  to  be  their  principal,  if  not 
their  only,  use.  The  pectoral  and  ventral 
6iu,  io  the  common  fishes  of  a  compieaied 
form,  serve  in  the  same  maimer  in  keeping 
the  tisli  •till,  and  serve  in  scarce  any  otiier 
moliou  than  that  towards  the  bottom :  so 
that  ibii  nutioD  of  the  fisb,  wliicb  bai  bee* 
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ir«neralt)i  atiribttted  to  tbeir  flni,  u  almmt     i«l">^N  arc  uid  to 
wholly  owine  to  their  muaclci,  and  lite  fqiit-     luln  Dr.  franklin, 
poise  of  Ibeir  air-blailikr.     Tlat  (Ini  uw  of  " 

UiF  perioral  and  Tentral  fim  Is  lo  keep  Ibo 
fi«h  ilrady  aird  npriglit  in  the  water,  u  evi- 
dfnt  from  tlie  con»e(]iicncPS  of  their  loin: 
if  tlipy  are  rnt  olf.  and  the  fbb  put  again 
into  tilt  witcr,  it  cannot  continuo  in  ila  na- 
tural 
roll*  fr, 


.  Tliiit  titaaiih  the  lefp,  arms,  and  head, 
I  hi) man  body,  being  lolid  parts,  are  ipe- 
riJIy  aametliiiifi  heavier  than  fresh  water. 
the  trunk,  pai-ticulatlj'  tlio  upper  pan, 
n  its  hollownes!,  is  >d  much  lighlcr  tlian 
er,  aa  that  Uiewliole  of  the  body,  taken 
posinre.  but  itaercen  about  and  loi^iber,  is  loo  light  to  sink  wholly  under 
Tlie  fina  of  the     water,  but  some  part  will  remain  above, 


back  and  anus  arc  dio  of  tn^at  nae  to  the  until  the  Inngs  become  tilled  with  v 
keeping  the  creature  iu  its  natural  pa>i*  >*li'<J>  liappeiui  from  drawing  water  into 
tion.  a.  is  eaaily  seen  by  cuttjn)[  them  off.  ^""  'm'tad  of  air,  when  a  peraon,  in  the 
and  obaerving  the  mutinna  of  the  Mi  after-  ''''!!'''<  «tlempts  breathing  while  the  inuulh 
Wrtrdi.  Thoueh  a  fcreat  deal  depends  on  ""^  mutrila  arc  under  walei'.  i.  That  tbe 
Hie  malion  of  the  musclea  of  the  several  leC"  "nd  anni  are  specifically  lifter  than 
parts  of  the  body,  in  tba  twimminic  of  the  "^'t  water,  and  will  be  snppwted  by  it,  so 
tiah.  yet  the  tail,  ami  thoae  mnades  which  ^*'  **  i>unian  body  would  not  sink  in  salt 
rooTc  (he  lower  part  of  the  body,  to  which  water,  tlioiigh  the  lungnwetwfilledai  above, 
■I  is  affixed,  are  the  great  imlniments  by  but  from  the  greater  speciflc  gnnty  of  the 
wftidi  Iheinawift  molioua  in  the  water  are  bead.  j.  That  therefore  apctaonlhrowia]; 
performed.  Tbe  moving  the  tail,  and  tbat  himself  on  his  back  in  lalt  water,  and  ex- 
part  of  the  body  to  which  it  adheres,  back-  tending  hia  arma,  may  tatiiy  lie  no  as  lo 
ward  and  forward,  or  aidewaya  any  laie  It^cp  his  moulh  and  Mtttila  Gree  for  breatb- 
way,  tlirowg  the  whole  body  of  the  tisb  ing,  and,  by  a  small  motioD  of  hia  bands, 
strongly  the  contrary  way^  and  ctcn  in  mny  prevent  tuttkingt  if  be  abould  perceive 
iwimiDiai;  itiait  forward,  tbe  motion  and  ""y  tendeury  to  it.  4.  That  in  fi^h  wa< 
diieciioa  are  boUi  peatly  asaiiied  by  the  '^r,  if  a  man  throwi  liimaelf  on  hii  back, 
Tihralioiis  of  this  pari,  as  may  be  eupe-  near  tbe  aniftce,  lie  cannot  long  continue  )d 
rienced  in  Ibe  motion  of  a  Tioat,  wliieh,  tbat  sitiialioa,  but  by  proper  actinn  of  his 
when  impelled  forwatil.  Tltny  l>e  firmly  guiil-  hands,  on  the  water.  If  he  niei  no  auch 
nj  by  airana  of  an  oar  held  out  at  its  sli-rn,  action,  ttie  leg*  and  lower  part  of  the  body 
and  niove<l  b  the  water  ai  ocnuion  directs,  wilt  gradually  aink  till  be  comes  into  an  u|>- 
Tlie  donal  niuscica,  and  llio^e  of  llie  lower  right  position,  in  wliich  he  will  continue 
part  of  tlie  body  betwneu  the  anas  and  tail,  auspcnded,  tlie  hallow  of  the  breast  keep- 
are  the  principal  that  are  used  in  Ihe  mo-  ing  lite  head  uppermoat.  5.  But  if  in  thi.i 
lion  of  Ihia  pari,  and  these  ar«  theretbra  f  rect  position,  the  head  is  kept  upright 
tiie  moat  useful  lo  The  liik  in  swimBiin~.  above  the  alutuldera,  as  when  we  stand  on 
Tbe  muscles  tf  Ibe  belly  seem  to  bate  their  the  ground,  the  immeraina  will,  by  the 
principal  use  in  the  cootrarting  the  belly  wciehl  of  thai  part  of  the  head  that  is  out 
and  Ihe  air-bladder.  Hiey  hare  been  sup-  Of  water,  reach  above  the  mnutb  and  nos- 
po<ed  of  nte  to  move  the  belly-fins^  but  »iU,  perhaps  aliltleabove  the  eyes,  ■ 


"e  loo  many  of  them  for  incli  a 
poae,  and  Ihew  fins  have  each  its  pecuUar 
iniude  folly  sufficient  lo  the  bnliMM.  Tl.e 
use  of  tbe  tail  in  iwimmini;  ii  easily  seen, 
by  cutting  it  off,  and  committing  Ihe  luh  to 
(he  water  without  it,  in  which  caae  it  is  a 


iuspended  in  wa- 
ter niili  his  head  iu  that  position.  6.  The 
body  continuing  anspendcil  aa  belaie,  and 
upiigbi,  if  Ihe  bead  be  leaned  quite  back, 
■a  that  tlie  face  looks  upwardi,  all  the  back 
part  of  the  head  being  then  under  water, 
and  its  weigfal  consequently  in  a  great  mea- 
aore  supported  by  it,  Ihe  face  will  mnaiu 
above  water  quite  free  for  breathing,  will 
principally  in  striking  alletmtely  with  Iha  rise  an  inch  h^her  every  inspiration,  and 
bandi  and  feet :  which,  like  oara,  row  n  per-  sink  as  much  every  eipiralion  but  never  id 
•on/omard:  he  miut  keephia  body  a  hitle  low  as  that  the  water  may  come  over  the 
oblique,  tliat  he  may  the  more  rosily  erect  mouth.  T.  If  Ibercfnce  a  person,  uuac- 
bis  head,  and  keep  his  Dioatb  above  water.  qualnled  wilh  swimming,  aiid  falbng  acri- 
We  shall  here  insert  aiime  maxims  on  the  dentally  into  the  water,  could  luve  pic- 
art  of  fwiaaiog  that  may  be  uiefal,  and      lencc  of  miodaufficieol  lo  avoid  itrngfling 
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nd  plrniginCt  and  to  let  the  body  take  tliifl 
natural  position,  he  might  continue  loni; 
nfe  from  drowning,  till  pe fhapa  help  wonid 
come.  For  as  to' the  clotbea,  their  addi- 
tional weight  while  immened  is  very  incon- 
siderable, the  water  aapporting  it ;  tfaonsh 
when  be  comes  out  of  the  water,  be  wonkl 
find  them  very  heavy  indeed..  The  snbject 
has  within  the  last  two  ;  three  years  been 
investii^ted  in  Nicholson's  Philosophical 
Joamaly  whence  it  should  seem  that  if  a 
person  could  have  sufficient  presence  of 
mind  never  to  ra»e  his  hands  above,  water, 
he  could  not  sink. 

SWIVEL,  in  gnnnery,  a  small  piece  of 
artillery  carrying  a  shot  of  half  a  ponnd 
weight,  and  fixed  in  a  socket  on  the  top  of 
a  riup*s  side,  stem,  or  bow,  and  also  in  the 
tops ;  the  tmnnions  of  this  piece  are  con- 
tained in  a  sort  of  iron  crotch,  tlie  lower 
end  of  which  terminates  in  a  cylindrical  pi- 
vot, resting  in  the  socket  so  as  to  support 
the  weight  of  tbe  cannon.  By  means  of  this 
iwivel,  which  gives  name  to  the  piece  of 
%  artillery,  and  an  iron  handle,  the  gnn  may 
*  be  directed  by  band  to  any  object. 

SWORD,  an  offensive  weapon  worn  at 
tiieside,  and  serving  either  to  cnt  or  stab. 
Its  parts  are  the  handle,  guard,  and  blade ; 
to  which  may  be  added  the  l>ow,  scabbard, 
pommel.  See,  Ft>ocing  masters,  however, 
'  divide  the  sword  into  the  npper,  middle, 
and  lower  part  -,  or  the  fort,  middle,  and 
fbible. 

8YENA,  in  botany,  a  geiun  of  tiie  Tri- 
andrta  Mouogynia  class  and  order.  Essen- 
tial character:  calyx  three-l^ved;  petals 
three  ;  anthers  oblong ;  capsule  one- celled, 
three- valved.  There  is  only  one  species, 
m.  S.  fluviatilis  ;  ttui  is  a  minnte  mossy 
plant;  stem  somewlmt  branclied,  decum- 
bent ;  leaves  capiOaceous,  in  whorls ;  flow- 
ers axillary,  white,  peduncled,  solitary;  It 
is  a  native  of  Guiana,  in  rivulets.' 

SYLLABLE,  in  grammar,  a  part  of  a 
word,  consisting  of  one  or  more  letters, 
pronounced  together. 

According  as  words  contain  one,  two, 
three,  four,  &c.  syllables,  they  |ure  denomi- 
nated monosylhibles,  bissylhib]|bs,  trissylU- 
bles,  tetrasyllables,  polysylli^Rs,  Sec  and 
tbe  division  of  a  word,  intfitf  constituent 
syllables,  is  called  spelling. 

SYLLABUS,  in  matters  of  literature,  de- 
notes a  table  of  contents,  or  an  index  of 
the  chief  heads  of  a  book  or  discourse. 

SYLLOGISM,  in  logic,  an  argument  or 
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term  of  reasoning,  consisting  of  three  pro- 
positions ;  the  two  fir^t  of  which  are  called 
premises,  and  the  last  the  conclusion.  Syl- 
logisms are  nothing  but  t^e  expressions  of 
our  reasonings,  reduced  to  form  and  me- 
thod :  and  hence,  as  every  act  of  reasoning 
implies  three  several  judgments,  so  every 
syllogism  must  include  three  distinct  propo- 
sitions.   Thus,  in  the  following  syllogism : 

'  Every  creature  possessed  of  remon  and 
liberty  is  accountable  for  his  actions. 

Man  is  a  creature  possessed  of  reasion 
and  liberty : 

Therefore  man  is  accountable  for  bis  ac- 
tions. 

We  may  observe  that  there  are  three  se- 
veral propositions,  expressing  the  three 
judgments  implied  in  the  act  of  reasoning : 
the  two  first  propositions  answer  the  two 
previous  judgments  in  reasoning,  and  are 
hence  called  premises :  as  being  placed  be- 
fore the  other,  vrhich  is  termed  the  conclu- 
sion. We  are  also  to  remember,  that  the 
terms  expressing  the  two  ideas  whose  rela- 
tion we  inquire  after,  as  here,  **  man"  and 
'*  acconntableness,**  are  in  general  called 
the  extremes;  and  that  the  intermediate 
idea,  by  means  of  which  the  agreement  or 
disagreement  of  the  two  extremes  is  traced, 
fix,  *Va  creature  possessed  of  reason  and 
liberty,"  takes  tlie  name  of  the  middle 
term.  Hence,  by  the  premises  of  a  syllo- 
gism, we  are  always  to  nnderstand  the  tiro 
propositions  vrliere  the  middle  term  is  spve- 
rsliy  compared  to  the  two  extremes;  for 
these  constitute  the  prrvious  judgments, 
whence  the  truth  we  are  in  quvst  of  is  by 
reasoning  deduced.  The  conclusion  is  that 
other  proposition,  in  which  the  extremes 
themselves  are  joined  or  separated,  agreea- 
bly to*  what  appears  upon  tJie  above  com- 
parison. As,  therefore,  the  conclusion  is 
made  up  of  the  extreme  terms  of  the  syllo- 
gism ;  so  <hat  extreme,  which  servos  as  the 
predicate  of  the  conclusion,  goes  by  the 
name  of  the  major  term ;  and  the  other 
term,  or  subject  of  tlie  conclusion,  is  called 
the  minor  term.  From  this  distinction  of 
tbe  extremes  arises  also  a  distinction  be- 
tween the  premises ;  that  proposition,  which 
compares  the  greater  extreme  vri th  the 
middle  term,  being  called  tiie  major  propo- 
sition ;  and  the  other,  where  tlie  lesser  ex- 
treme is  compared  with  the  middle  term, 
being  called  the  minor  proposition.  In  a 
single  act  of  reasoning,  the  premises  of  the 
syllogism  molt  be  self-evident  tnitijs,  other- 
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mmt  the  eonclmion  eonld  not  follow.  For 
iiwtfiDce,  in  the  major  of  the  above-men- 
tioned syllogism,  viz,  *'  every  creatnrc  pos- 
sessed of  rewon  and  liberty  is  arconntdble 
for  his  actions,"  if  the  connection  between 
the  snbject  and  predicate  conid  not  be  per- 
ceived by  a  bare  attention  to  the  ideas 
themselves,  the  proposition  would  reqnire  a 
proof  itself;  in  which  case,  a  new  middle 
term  must  be  soii^rht  for,  and  a  new  syllo- 
gism formed  to  prove  tlie  said  major :  and 
aboold  it  so  happen,  thit  in  this  second 
essay  there  was  still  som^  proposition  whose 
tnitli  did  not  appear  at  first  sight,  recourse 
mnst  be  had  to  a  tliird  syllogism  to  prove 
it.  And  wlien,  1^  condncting  onr  tliought* 
in  this  manner,  we  at  last  arrive  at  some 
^Uogism,  where  the  premises  or  previons 
propositions  are  intuitive,  or  sel^evident, 
truths,  the  mind  then  rests  in  full  se^lmty, 
as  perceiving  tliat  the  several  coi^tusions  it 
has  passed  through  stand  upon  tlie  immove- 
able fonndation  of  self-evidence,  and  wlieu 
traced  to  their  somt%  terminate  in  it.  The 
great  art  lies,  in  so  adjusting  our  syUogtsms 
to  ili^aiiotlier,  that  the  propositions  seve- 
rally nwde  use  of  as  premises  may  t>e  mani- 
fest consequences  of  what  goes  before,  so 
a»  to  form  one  connected  demonstration. 

With  respect  to  the  different  forms  or 
figures  of  syllogisms,  it  frequently  happens 
that  the  middle  term  is  the  subject  of  the 
major  term,  and  the  predicate  of  the  minor : 
but  thongh  this  disposition  of  the  middle 
term  be  the  most  nalaral  and  obvious,  it  is 
not,  however,  necessary;  since  the  middle 
terra  is  ot^en  the  wbject  of  both  the  pre- 
mises, or  the  predicate  in  both;  and  some- 
times it  is  the  predicate  in  the  major,  and 
the  subject  in  the  minor  proposition.  Now 
this  variety  in  the  order  and  disposition  of 
the  middle  term,  constitutes  what  logicians 
call  the  forms  or  figures  of  syllogism. 

But  besides  tliis  distinction  of  syllogisms 
into  different  figures,  there  is  also  a  further 
subdivision  of  them  in  every  figure,  called 
roodtts,  or  moods.    See  Mood. 

These  distinctions  of  syllogisro,  accord- 
ing to  fi9(ure  and  mood,  respect  chiefly 
simple  (lyltogisms,  or  those  limited  to  three 
propositions,  all  simple;  and  where  the  ex- 
tremes and  middle  term  are  connected  im- 
Biediately  togetlier.  But  as  the  mmd  is  not 
tied  down  to  any  one  form  of  reasoning, 
bat  sometimes  makes  nie  of  more,  sonie- 
timea  of  fewer  prero'it^,  and  often  takes  in 
compooiid  and  conditional  propositiorv, 
tiiere  hence  ariseif  other  dittioctiont  of  syl- 
logiMpa. 


When  in  any  syllogism  the  mi^or  is  a. 
conditional  proposition,  the  sylloi^ism  itself 
is  termed  conditional.  Such  is  the  foUow- 
ing  one : 

If  there  is  a  God,  he  ought  to  be  wor- 
shipped ; 

But  there  is  a  God: 

Tliereforehe  ouj|;ht  to  he  worshipped. 

In  syllogisms  of  tliis  kind,  the  relation 
between  the  antecedent,  or  the  Conditional 
part  **  if  there  is  a  God,"  and  the  conse- 
quent *'  he  ought  to  be  worshipped,"  must 
ever  be  real  and  true ;  that  is  the  antece* 
dent  must  always  contain  some  certain  and 
gemiine  condition,  which  necessarily  im- 
plies the  consequent ;  otlierwise  the  propo- 
sition iUelf  will  be  fiilse,  and  therefore 
ought  not  to  be  admitted  into  our  reason- 
ingN.  There  are  two  kinds  of  conditional 
syllogisms,  one  of  which  is  called  in  the 
schools  nu>du$  ponens;  becanse  from  the 
admission  of  the  antecedent  they  argue  to 
the  admission  of  the  consequent,  as  in  the 
syllogism  above :  the  other  is  called  moduM 
toUenSf  because  in  it  both  antecedent  and 
consequent  are  rejected,  as  in  the  following 
sytloj^ism : 

If  God  were  not  a  being  of  ro6nite  good* 
ness,  neitlier  would  he  consult  the  hap- 
piness of  liis  creatures; 

But  God  does  consult  tlie  happiness  of 
his  creatures ; 

Therefore  he  is  a  being  of  infinite  good- 
ness. 

Again,  as  from  the  major's  beine  a  condi- 
tiouHi  proposition,  we  obtain  conditional 
syllogisms  ;  so  where  it  is  a  disjunctive  pro- 
posirion,  the  sylioKism  is  also  called  disjunc- 
tive, as  in  the  following  example. 

The  world  is  either  self-existent,  or  the 
work  of  some  finite,  or  some  infinite 
beiniT. 

But  it  is  not  self-existent,  nor  the  work 
of  a  finite  being: 

Tlierefore  it  is  tlie  work  of  an  infinite 
being. 

Now  a  disjunctive  proposition  is  that« 
where  of  federal  predicatp«i,  we  affirm  one 
necessarily  to  belong  to  the  subject,  to  the 
exclusion  of  all  the  rest,  bot  leave  that 
particular  one  undetermined  :  hence  it  fol- 
lovrs,  that  as  soon  as  we  determme  the  par- 
ticular predicate,  all  the  rest  are  to  be  oT 
course  rejected;  or  if  we  reject  all  the  pre- 
dicates but  one,  that  one  neceisarily  takes 
place.  When,  tlierefore,  in  a  disjunctive 
tyllogisro,  tlie  several  predicates  are  eminie- 
Bated  in  the  major ;  if  the  minor  establishes 
any  one  of  Uieae  pradicatct|  the  ctmckmm 
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Mght  to  remoie  all  the  reit;  or  if  in  the 
miliar,  all  tlie  prediratM  but  ODp  are  re- 
mBTed,  the  concluHOO  luiut  tMceusriij  «- 
tablijh  ihat  oar. 

Id  Ibc  acveril  kindiof  Ijillojcism^  liitlier- 
lo  mentioned,  we  may  obaervr,  that  tlie 
pnrts  nre  complete;  lliat  is,  the  tliree  pra- 
pngiliom  of  which  they  cotuiit,  are  express- 
ed in  rorm.  But  it  often  liappcns,  that 
■OTne  one  of  these  premiiei  \»  not  only  an 
eviileni  troth,  but  abo  funlliar  and  in  the 
montlii  of  all  meni  iu  vrhicli  ease  it  is 
usually  omitted,  whereby  we  have  in  im- 
perfect syllo(;ism,  that  !CPn»  to  be  made 
lip  of  only  two  propositions  L  auch  a  the 
following  one: 

Every  man  is  morlil ; 

Therefore  every  Iting  is  mortaL 

Here  the  minor  proposition.  "  rvtrj 
king  is  man,"  is  omitted,  as  being  so  clear 
and  evident,  tliat  the  reader  may  eaiily  tup- 
ply  it. 

SYLVAN,  in mincnlogy,  sgenui  which 
U  divided  into  four  species ;  rii.  1 .  "  The 
native  sylvan,''  of  which  the  colonr  U  inter- 
mediate between  tin  white  nnd  silver  white : 
it  occnrs  massive  and  disseminated,  and  oIhi 
in  various  kinds  of  ccytlab :  internally  it  is 
■liiniDg.and  its  lustre  ii  metallic :  iuspecitic 
p[ravily  is  from  4.1  to  6>t,  Its  eonitinwnt 
parts  are 

Sylvan 93.55 

Iron 7.S0 

Gold ■    t).'5 

100 

Before  the  blow-ptpe  it  mells  as  ewily  as 
lead,  emits  a  thick  wliite  smoke,  and  bunu 
with  a  li^t  green  colour,  and  a  sharp  dis- 
agreeable odour.  When  exposed  to  a  low 
Iteat,  it  is  converted  uito  an  oxide:  by  an 
increase  of  temperature,  it  melts  into  u 
browntsh  black  glass,  in  which  itold  graitu 
are  iiiterspencd :  at  a  still  higher  heal,  the 
oxide  is  completely  volatilized.  It  occurs 
■a  veitp,  and  is  accampauied  with  iron  py- 
titei,  blende,  lead-glance,  qnarli,  and  lilho- 
marge,  and  is  fuiind  in  Tnnsylvania,  It 
bears  a  slronff  resemblance  to  antimony, 
ami  was  forpnerly  called  ''  anram  proble- 
Hialicum;''  —  '•  white  gold  ore,"  &c.  It 
Wits  denonunated  "  tylvau"  by  Kirwan,  and 
is  so  called  by  Jameson,  who  thinks  it  more 
upreuive  thin  "  tellurium,"  a  name  pro- 
po«ed  by  EUipiotli. 

I.  "  Orapliic  ore,"  uhidi  is  likewise 
round  IB  Traosylvaaia:  it  is  worked  as  an 
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ore  of  n^,  ind  has  obtained  the 
graphic  gold :  it  consists  of 

Sylvan 6( 

Gold a 

-   Silver II 


It  occurs,  in  veijK,  in  clay  porpliyry,  arcom' 
panied  witli  iron  pyrites,  (^•'y  copper  ore, 
blende,  and  sometimes,  lltoiij^i  rarely,  with 
native  gold.  Belbre  the  blow-pipe  it  bonis 
with  ■  ereen  flame,  and  is  volatihzed. 

3.  "  Yellow  sylvan  ore,"  which  is  while, 
inelining  to  yellow,  and  is  found  diMcminat- 
ed  and  cryiiallixrd.  Specific  gravity  10.6. 
It  diasolves  in  nitrous  acid,  and  during  the 
■otntion  nitrous  gas  is  evolved :  the  consti- 

Sylvan ...  44.7.^ 

Gold , J6.75 

I*ad ^ 19J 

Silver _ 8.5 

Sulphur 0.5 

"«.     ^ 

Thi9  is  funnd  in  Transylvania,  and  is  worked 
oil  account  of  tlie  ptopartiuns  of  the  silver 
and  gold. 

4.  "  Black  sylvan  ore,''  which  i*  of  ai 
iron  bl.iek  colonr,  and  occun  nianive,  and 
in  small,  thin,  iwd  tonfiult  six-sided  tables  : 
externally  it  is  spleudrnl,  with  a  metallic 
loatro:  and  within  it  u  shining:  tpecifie 
gravity  is  ainxisl  9.     lU  comtilnent  palls 

Sylvan in.B 

Gold ».i5 

Silver o.iS 

Copper 0.6 

Sulphur 1.4 

Oxide  of  manganese 9.t 

QaatU 43.7 


ll  is  found  in  Transylvania :  it  melts  before 
the  blowpipe:  tlie  anlphnr  and  sylvan  arc 
soon  volatilized,  nnd  a  bbckisli  brown  glo- 
bule remaioi,  which  being  melted  with  bo- 
rax, a  sort  uf  silvery  gold  grain  appears.  It 
dissolves  with  eServescenee  in  acids,  and 
the  nitro-murialic  acid  extract!  the  gold 

SYMPHONIA,  in  botany,  a  genus  of  Ihs 
Monodelphia  Pentaudiia  class  and  order. 
Essential  cbaiacter:  one  styled;  coroUk 
globuiari  berry  five^elled.    Tliere  is  only 
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fme  species:  m.  S.  giobalifere,  a  native  of  SYNGENESIA,  in  botany,  the  name 

Surinaai.  of  the  nineteenth  class  in  linnsens^  system^ 

SYMPHYTUM,  in  botany,  cw^frty^  a  consisting  of  pbmts  in  which  the  anthers,  or 

genus  of  the  Pentandriar  Monogynia  class  male  organs  of  generation,  are  united  into  • 

and  order.    Natural  order  of  Asperifoliae.  cylinder,  the  filaments  on  which  they  are 

Jussien.    Essential  character:  supported  being  separate  and  distmet:  this 


corolla  tubular,  ventricose ;  throat  closed  by  class  contains  the  numerous  tribe  of  com* 

bnceolate  rays.    There  are  three  species,  pound  flowers.     The  orders  ef  this  dan 

We  shall  notice  the  S.  officinale,  common  arise  from  the  difierent  modes  ef  intercom- 

comfrey :  this  plant  bas  a  perennial  fleshy  munication  of  the  florets,  or  lesser  partial 

root,  externally  black  ;  stem  two  or  three  flowers  contained  within  the  common  calyx* 

feet  high,  upright,  leafy,  winged,  branched  This  intercommunication  admits  of  the  tour 

at  the  top,  clothed  with  short  bristly  hairs,  following  cases,    i.  When  the  florets  are 

which   point   downward ;   leaves    waved,  all  hermaphrodite.    2.  When  they  are  herw 

pointed,  veiny,  rough ;  the  radical  leaves  on  maphrodites  and  females.    3.  When  ftere 

foot-stalks,  broader  than  the  rest ;  clusters  are  hermaphrodites  and  florets  of  no  sex : 

of  flowers,  in  pairs,  on  a  common  foot-stalk,  and,  4.  When  tbey  are  males  and  females, 

with  an  odd  flower  between  them ;  corolla  SYNGNATHUS,  the  p^-Juk,  a  genua 

yellowish  white,  sometimes  purple ;  the  rays  of  fishes  of  the  order  Cartilaginei.   Generic 

•downy  at  each  edge.    It  is  a  native  of  Eu-  character :  snoot  nearly  cylindrical ;  montli 

rope  and  Siberia;  it  is  firequent  m  watery  terminal,  without  teeth  or  tongue,  and  fiir- 

ptoces,  on  the  banks  of  rivers  and  ditches ;  nished  with  a  lid ;  body  lengthened,  jointed, 

flowering  from  the  end  of  May  toSeptember.  and  mailed  with  uiany  sided  scales ;  no  ven- 

SYMPLOCOS,in  botany,  a  genus  of  the  tral  fins.    These  fislies  frequent  the  coasts 

Polyadelphia  Polyandria  class  and  order,  of  the  sea,  and  subsist  upon  worms  and  in« 

Natural  order  of  Guaiacanae,  Jussien.    £s-  sects,  and  the  ova  of  fishes.    There  are 

sentiai  character:  calyx  five-deft;  corolfai  eight  species  of  which  we  shaD  notice  thor 

five-petalled,  erect  at  the  base ;  stamens  in  following. 

four  rows,  growing  to  the  tube  of  the  corol-  S.  aciis,  or  the  great  pipe-fisli,  sometimes 

fai ;  fruit  five-celled.  Hiere  are  four  spedes.  attains  the  lengtli  even  of  three  feet,  but  is 

SYNDIC,  in  government  and  commerce,  generally  only  fourteen  inches  long,  ex« 

an  officer  in  divers  countries  entrusted  with  tremely  slender,  and  tapering  towards  the 

the  affiurs  of  a  dty,  or  other  community,  extremity.     Its   ova   are   found  lying  ia 

who  calls  m^tings,  makes  representations  spring  in  a  longitudinal  channel  at  the  hot- 

soUcitations  to  the  ministry,  magistracy,  tom  of  the  abdomen,  and  the  young  are 


&c.  according  to  the  exigency  of  the  case,  produced  from  this  groove  eompletdy  fbmh 

The  syndic  is  appointed  to  answer  and  ac-  ed.    It  is  found  in  the  seas  of  Europe, 
count  for  the  conduct  of  the  body,   he        Tlie  S.  hippocampus,  or  sea-horse  pipe* 

makes  and  receives  proposals  for  the  advan-  fish,  inhabits  the  shores  of  the  European 

tage  thereof,  controuls  and  corrects  the  and  Indian  seas,  and  is  about  ten  inches 

fiiilings  of  particular  persons  of  the  body,  or  long.     Wh^n  the  head  is  tient  downwards, 

at  least  procures  their  correction  at  a  pubUe  it  has  a  very  considerable  resemblance  to 

meeting.  In  efiect,  the  syndic  is  at  the  same  that  of  a  horse. 

time  both  the  agent  and  censor  of  the  com-        S.  foliatus,  or  the  foliated  pipe-fish,  is  the 

munity.  most  singular  species  of  the  genus,  aad  this  • 

SYNECDOCHE,  m  riietoric,  a  kind  of  singularity  conusts  chiefly  in  its  possesong 

figure  or  rather  trope,  frequent  among  ora-  appendages,  situated  on  very  strong  and 

tors  and  poets.    There  are  three  kinds  of  rough  spines,  on  the  back,  tail,  and  alNio- 

synecdoches;  by  the  first,  a  part  u  taken  men,  of  the  shape  of  leaves,  and  which 

lor  the  whole,  as  the  point  for  the  sword,  might  easily  be  supposed  by  a  cursory  ob- 

tfae  roof  for  the  house,  the  sails  for  the  ship,  server  the  real  leaves  of  some  of  the  fiid 

See*    By  the  second,  the  whole  is  used  for  a  tribe.    In  the  one  presented  to  Sir  Joseph 

part.     By  the  third,  the  matter  whereof  Banks,  and  engraved  ui  Shaw's  Zoology^ 

the  thing  is  made  is  used  for  the  thing  itself;  thvre  are  fourteen  of  these  curious  proeeaies. 

■s  sted  for  sword,  silver  for  money,  Sic  This  animal  presents  one  of  the  most  extfft- 

To  which  may  be  added  another  kind,  when  ordinary  objects  exhibited  by  natmln  the 

the  spedes  is  used  for  the  genusi  or  the  immense  variety  of  her  fiviof  gMHlnctiooi. 

for  the  spedes*  See  Pisces,  PUte  VI.  4c>  S» 
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SYNOD,  in  astronomy,  a  conjunction,     ter.    Tbc  coiu>Utucnt  parts  of  synovia  art 
or  concourse  of  two  or  more  stars,  or  pla-     tbe  following 
nets,  in  the  same  optical  place  of  the  hea- 
vens. 

SYNODENDRON,  in  natural  history, 


'g: 


Phosphate  of  lime 0.7 

Water 80.6 


Fibrous  matter 11.8 

Albumen ^    4.5 

a  gemis  of  insects  of  the  order  Coleoptera:  ^'""ate  of  sod^^..... 1.7 

antenns  clavate ;  the  club  lamellate ;  thorax  *°"* "'^ 

gibbous,  moficsde  or  unequal  \  tip  filiform, 
horny,  paipigerous  at  tlie  tip.    There  are 

four  species.  ^^^ 

SYNODICAL,  something  belonging  to  — ^ 

a  synod ;  tlius  synodical  epistles  are  circular  SYNTAX,  in  grammar,  the  proper  con* 

letters  written  by  the  syndds  to  the  absent  struction,  or  due  disposition  of  the  words  of 

prelates  and  churclics,  or  even  those  gene-  a  language,  into  sentences,  or  phrases ;  or 

ral  Aies  directed  to  all  the  foithful,  to  in-  the  manner  of  constructing  one  word  with 

form  them  of  what  had  passed  in  the  synod,  another,  with  regard  to  the  different  termi* 

For  the  synodical  month,  see  the  article  nations  thereof,  prescribed  by  tlie  rules  of 

Month.  grammar.    Hence  the  office  of  syntax  b  to 

SYNOVIA,  the  name  given  to  a  liquid  consider  the  'natural  suitableness  of  words 
secreted  within  the  capsular  ligaments  of  with  respect  to  one  another,  in  order  to 
thejomts,  to  facilitate  motion  by  lubricat-  make  them  agree  in  gender,  number,  per- 
iog  these  parts^  The  synovia  of  the  ox  is  a  son,  mood,  &C.  To  offend  in  any  of  tliese 
viscid,  semi-transparent  fluid,  of  a  greenish  points,  is  called,  to  offend  against  syntax  ; 
white  colour,  which  soon  acquires  the  con-  and  such  kind  of  offence,  when  gross,  is 
iistence  of  jelly,  and  not  long  after  becomes  called  a  solecism,  and  when  more  slight,  a 
agam  fluid,  depositing  a  filamentous  matter,  barbarism.  Syntax  is  generally  divided  into 
Synovia  mixes  with  water,  and  renders  it  two  parts,  rtz.  concord,  wherein  tlie  words 
viscid.  When  this  mixture  is  boiled  it  be*  are  to  agree  in  gender,  number,  case,  and 
comes  milky,  and  some  pellicles  are  depo-  person ;  and  regimen,  or  government,  where- 
sited  on  the  sides  of  the  vessel.  Alcohol  in  one  word  governs  another,  and  occasions 
produces  a  precipitate  when  added  to  syno-  some  variations  therein, 
via.  This  precipitate  is  albumen.  After  SYNTHESIS,  tlie  putting  of  several 
this  matter  is  separated,  the  liqnid  still  re-  tilings  together,  as  making  a  compound  ine- 
mains  viscid ;  but  if  acetic  acid  be  added,  dicine  of  several  simple  ingredients,  &c. 
the  viscidity  disappears,  and  it  becomes  Synthesis,  in  logic,  denotes  a  branch 
transparent,  depositing  a  white  filamentous  of  method  opposite  to  analysis,  called  the 
substance^  which  resembles  vegetable  glu-  synthetic  method.. 

ten.     It  is  soluble  in  cold  water,  and  in  SYRINGA,  in  botany,  Ulac^  a  genus  of 
concentrated  acids  and  pure  alkalies.    This  the  Dmndria  Monogynia  class  and  order, 
fibrous  matter  is  precipitated  by  acids  and  Natural  order  of  Sepiariae.    Jasmmeae,  Jos- 
alcohol  in  flakes.    The  concentrated  mine-  sieo.     Essential   character :   corolla  foor- 
ral  acids  produce  a  flaky  precipitate,  which  cleft ;  capsule  two-celled.    There  are  four 
is  soon  re-dissolved ;  but  tlie  viscidity  of  the  species,  with  several  varieties.    The  S.  vul- 
liquid  is  not  destroyed  till  they  are  so  much  garis,  common  like,  is  a  shrub  growing  to 
diluted  with  water,  that  the  acid  taste  is  the  height  of  eighteen  or  twenty  feet,  divid- 
only  perceptible.  When  synovia  is  exposed  ing  into  many  branches ;  those  of  the  white 
to  dry  air,  it  evaporates,  and  cubic  crystals  sort  grow  more  erect  Uian  the  blue;  and., 
remain  in  the  residuum,  with  a  white  saline  the  purple,  or  Scotch  lilac,  ha^  its  branches 
efflorescence.     The  first  are   mariate  of  yet  more  diffused,    llie  lilac  is  very  corn- 
soda,  and  the  latter  carbonate  of  soda.  This  mon  in  the  English  gardens,  where  it  has 
substance  soon  becomes  putrid,  giving  out  been  lung  cultivated  as  a  flowering  shrub, 
ammonia  during   its  decomposition.     By  It  is  supposed  to  grow  naturally  in  some 
distillation  in  a  retort,  it  yields  water,  which  parts  of  Persia ;  but  in  so  hardy  as  to  resist 
soon  becomes  putrid ;  water  containing  a  the  greatest  cold  of  this  coimtr>'. 
portion  of  ammonia,  and  an  empyreumatic  SVKINGE,  an  instrument  serving  to  im- 
oil,  with  carbonate  of  ammonia :  by  wash-  bibe,  or  suck  in  a  quantity  of  any  fluid^  and 
ing  the  resliauni,  muriate  and  carbonate  of  to  squirt  or  expel  tlie  same  witli  violence, 
•soda  wmy  ^  obtained.    A  small  portion  of  SYRUP.    See  Phabmacy. 
phosphate  uf  lime  is  fbuud  io  the  coaly  mat*  SYSTEM,  in  general,  denotes  an 
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blai^e  or  chiin  of  principles  and  conclusions,  89^6  :  for  in  the  quadratures,  die  addition 

or  Uie  whole  of  any  doctrine,  the  several  of  i^ravity  is  to  the  whole  gravity  as  1  to 

parts  whereof  are  bound  together,  and  fol-  178,73.    3.  In  the  syxygies,  the  disturbinfj^ 

low  or  depend  on  each  other ;  in  which  force  is  directly  tlie  distance  of  the  moon 

sense  we  say,  a  system  of  pliilosopby,  a  from  the  earth,  and  inversely  as  Uie  cube  of 

system  of  (li\  iiiity,  ^Lx.  the  distance  of  the  earth  from  the  tun.  And 

System,  in  astronomy,  denotes  an  hypo-  at  the  syzygien,  the  gravity  of  the  moon  to- 

thesis  or  supposition  of  an  arrangement  of  wards  the  earth,  receding  from  its  centre, 

the  several  parts  of  tJie  universe,  whereby  is  more  diminished  than  according  to  the  in* 

astronomers  ezpUiu  all  the  phenomena  or  verse  ratio  of  the  square  of  the  distance 

appearances  of  the  heavenly  bodies,  their  from  that  centre.    Hence,  in  the  motion  of 

motions,  changes,  &c.    This  is  more  pro-  tJic  moon  from  the  Sjrzygies  to  the  quadra- 

perly  called  the  systems  of  the  world.   Sys-  tiire^,  the  gravity  of  the  moon  towards  the 

.  tem  and  hypothesis  have  much  the  same  earth  is  continually  increased,  and  the  moon 

ftigni6catioii,  unless  perhaps  hypotliesis  be  a  is  continually  retarded  in  its  motion  ;  and 

more  particular  system,  and  system  a  more  in  the  motion  from  the  quadratures  to  the 

general  hypothesis.    Tlie  three  most  cele-  syzygies,  the  moon's  gravity  is  continually 

brated  systems  of  the  world  are  the  Coper-  diminished,  and  its  motion  in  its  orbit  acce- 

nican,  the  Ptolemaic,  and  Tychonic.  lerated.    3.  Further,  in  the  syzygies,  the 

SYSTOLE,  in  anatomy,  the  contraction  moon's  orbit,  6r  circle,  ronnd  the  earth,  ta 

of  the  lieart,  whereby  the  blood  is  drawn  more  convex  than  in  the  quadratures,  for 

ont  of  its  ventricles  into  the  arteries ;  the  which  reason  the  moon  is  Mto  distant  from 

opposite  state  to  which  is  called  the  di-  the  earth  at  the  former  than  the  latter, 

•stole,  or  dilation  of  the  heart.  When  the  moon  is  in  the  syzygies,  her  ap- 

SYZYGY,  in  astronomy,  a  term  equally  sides  go  backwrards,  or  are  letrograde. 
nied  for  the  conjunction  and  opposition  of       When  the  moon  is  iu  the  syzygies,  the 

a  planet  vritli  the  sun.    On  the  phenomena  nodes  move  in  antecedentia  fastest :  then 

and  circnmstances  of  the  syzygies  a  great  slower  and  slower,  till  they  become  at  rest, 

part  of  the  Innar  theory  depends.  For,  1.  It  when  tlie  moon  is  in  the  quadratures, 
it  shown  in  the  physical  astronomy,  that  tlie        Lastly,  When  the  nodes  are  come  to  tlie 

force  which  diminishes  the  gravity  of  the  syzygies,  the  inclination  of  the  plane  of  the 

moon  in  the  syzygies,  it  donble  that  which  orbit  is  least  of  all.    Add  that  these  sevend 

increases  it  hi  tlie  quadratures :  so  that  in  irregularities  are  not  equal  in  each  syzjgy, 

the  syzygies,  the  gravity  of  the  moon,  from  but  all  somewliat  greater  in  the  conjnne- 

the  action  of  the  sim,  is  diminisheil  by  a  tion  than  in  the  opposition. 
|>art  which  it  to  the  whole  gravity  as  1  to 


T. 


fT^    Or  t,  the  nineteenth  letter,  and  fif-  in  thluy  thief,  &c.  the  other  more  obtwa 

^  9  tecnth  consonant,  of  onr  alphabet,  and  obscure,  as  in  then,  there,  &c. 

the  sound  i^hereof  is  formed  by  a  strong  TABBYING,  the  passing  a  silk  or  stuff 

expulsion  of  the  breatli  throngfa  the  mouth,  under  a  calendar,  the  rolls  of  which  are 

upon  a  sudden  drawing  back  of  the  tongne  made  of  iron  or  copper,  variously  enf  raven, 

horn  the  fore  part  of  the  palate,  with  the  wliicli,  bearing  unequally  on  the  ttnff,  reu* 

Upt  at  the  same  time  open.    The  proper  dors  the  surface  thereof  unequal,  to  at  to 

toond  of  thit  letter  is  that  in  fffn,  ten,  tin,  reflect  the  rays  of  light  differently,  making 

dec.    When  it  comes  before  t,  followed  by  tlie  representation  of  waves  thereon, 

a  vowel,  it  it  sounded  like  «,  at  in  natmn^  TABERN^MONTANA,  in  botany,  t# 

fi«fiafi,  Ac.    When  k  comet  afler  it,  it  bat  named  in  memory  of  Janet  Tlieodon,  tor- 

a  tvoToM  jomd ;  one  dew  nd  acnte,  ai  named  Tabernaimontannt,  from  Baif  Zn> 

'  Z« 
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bern,  the  place  where  he  was  bom  ;  a  ge-  nU  order  of  Coromnae.  Narcissi,  Jossicnr. 
DUX  of  the  Peiitandria  Monof^nia  class  and  Essential  character :  calyx  six-parted  ;  ro- 
ordrr.  Natural  ordei^of  Contorts.  Apo*  rolla  six-petalled,  inserted  into  the  calyx, 
cina^,  Juijtieu.  Essential  character :  con-  anther  bearing  ;  stigma  stellate  ;  berry  dry, 
tortcd  ;  follicles  two,  horizontal ;  seeds  im-  faexangular,  many-seeded,  inferior.  There 
mersed  in  pulp.  There  are  nineteen  spe-  is  only  one  species,  rtz.  T.  pinuatifida ;  the 
cies,  among  which  we  shall  notice  the  T.  root  of  which  is  taberoos,  composed  of 
cyniosa,  cymc^owered  tabernsunontana  j  many  tubers  heaped  togetlier,  here  and 
this  n  an  elegant  upright  littla  tree,  or  there  emitting  fibres ;  radical  leaf  subsoil- 
shrub,  about  six  feet  in  height ;  leaves  taiy,  petroled,  temate,  or  bitemate ;  leaf- 
acute,  quite  entire,  scarcely  waved,  half  a  lets  Uciniate  pinnatified,  acute,  spreading, 
foot  long.  Cymes  ample,  handsome,  con-  decarrent  a  little  atong  the  sides  of  the  pe- 
▼ex,  axillary ;  flowers  without  scent,  dirty  tiole,  a  foot  in  lengtli ;  scape  half  a  fathom 
white,  or  reddish  brown,  about  forty  in  a  in  height,  herbacconit,  tistolar,  grooved  to- 
cyne  \  tube  of  the  corolla,  qnmquanguUur,  wards  the  top,  erect ;  umbel  terminatingi 
ventricoae  at  the  base  ;  stamens  ho  Uie  en-  sessile ;  peduncles  four  te  eight ;  anthers 
larged  base  of  the  tube ;  stigma  margined  twelve,  on  short  fiUmcnts;  germs  tlirec, 
at  the  base ;  follicles  oblong,  very  blunt,  or  one  three-lobed ;  styles  three,  short : 
curved  in,  very  laiige,  reddish,  with  rust-co-  stig oia  obcordate,  two-lobed ;  berry  black  ; 
loured  spots ;  one  of  each  pair  is  commonly  seeds  brown.  It  is  a  native  of  the  East  In- 
abortive  i  tlie  pulp  is  oiange-colooed.  It  dies,  Cliina,  Cochin  China,  Bauda,  and  the 
is  found  in  the  woods  and  coppices  about  Society  Isles. 

Carthagena  in   New  Spain,  flowering  in        TACK,  in  a  ship,  a  great  rope  having  a 

July  and  August.  wale-knot  at  one  end,  which  is  seised  or 

TABtlS  dorssfis,  in  medicine,  a  distem-  fiutened  into  the  clew  of  the  sail ;  so  is  reef- 

per  which,  according  to  a  hite  autlior,  is  a  ed  first  through  the  chesse-trees,  and  then 

particafair  species  of  a  consumption,  the  is  brought  through  a  hole  in  the  ship's  side, 

proxunaie  cause  of  which  is  a  debUity  of  lu  use  is  to  carry  forward  the  clew  of  the 

the  nerves.  fail,  and  to  make  it  stand  close  by  a  vriod : 

TABLE,  io  perspective,  denotes  a  plain  and  whenever  the  salb  are  thus  trimmed, 

snHaoe,  supposed  to  be  transparent,  and  the  main-tack,  the  fore-tack,  and  roiaen- 

perpendicidar  to  the  horison.    It  is  always  lack,  are  brought  close  by  the  board,  and 

imsfined  to.be  placed  at  a  certain  distance  haled  as  much  forward  on  as  they  can  be. 

between  the  eye  and  the  olijectB,  for  the  Tlie  bowlings  also  are  so  on  the  weatberside; 

objects    to   be   represented   thereon,  by  thelee-sheets  are  haled  close  aft,  and  the 

means  of  the  visual  rays  passing  from  every  lee-braces  of  all  the  sails  are  likewise  braced 

point  thereof  througti  the  table  to  the  eye ;  aft     Hence  they  say,  a  ship  sails  or  stands 

whence  it  is  called  perspective- plane.  close  upon  a  tack,  i.  e.  close  by  the  wind. 

Table,  among  the  jewellers.    A  table-  Tlie  words  of  command  are,  lode  aboaixi 

diamond,  or  other  precious  stone,  is  tltat  the  tacks,  u  e^  bring  tlie  tack  down  close  to 

whose  upper  surface  is  quite  flat,  and  only  the  chessc-trces.    East  the  tack,  t.  e.  slack- 

tlie  sides  cut  in  angles  ;  in  whidi  sense  a  en  it,  or  let  it  iio,  or  run  out.    Let  rise  the 

diamond,  cut  table-wise,  is  used  in  opposi-  tack,  i.  e,  let  all  go  out. 
tion  to  a  rose-diainond.  Tlie  tacks  of  a  slitp  are  usually  behyed 

Table  is  also  used  for  In  index  or  reper-  to  the  bitts,  or  else  there  is  a  chevil  on  pur- 

tory,  put  at  tlie  beginning  or  end.  of  a  book  pose  to  fasten  them, 
to  direct  the  reader  to  any  passage  he  may        Tack  about,  in  the  sea-language,  is  to 

have  occasion  for:  thus  we  say,  table  of  turn  the  ship  about,  or  bring  her  bead 

mattent,  table  of  authors  quoted,  &c.    Ta-  about,  so  as  to  lie  the  contraiy  way.    lu 

bles  of  the  Bible  are  called  concordances,  order  to  explain  the  theory  of  Ucking  a 

Table,  in  mathematics,  system  tfnom-  ship,  it  may  be  necessary  to  premise  a 

bers  calculated  to  be  ready  at  hand  for  the  known  axiom  in  natural  philosophy,  **  that 

t*\pcditini;  astronomical,  g'H)mctrical,  and  every  body  will  persevere  in  a  state  of  rest, 

otlicr  operations :  thus  we  say,  tables  of  the  or  of  moving  uniformly  in  a  right  line,  nn- 

stars  \  tables  of  siOCa,  tangents,  and  secants ;  le.«s  it  be  compelled  to  change  its  state  by 

tables  of  logaritluns,  riinmbs,  vVc ;  sexage-  forces  impressed,  and  tliat  the  change  of 

Qury  tables ;  loxodromic  tables  Sec  motion  i^  proportional  to  tlie  moving  force 

,  TACC'\,  in  botany,  a  genus  of  tlie  Hex-  impressed,  and  is  made  according  to  the 

andiia  Monogjuia  cUs%  and  order:    Natu-  right  line  in  which  that  force  is  exerted.** 


,* 
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By  this  principle  it  is  easy  to  conceive  how  class,  formed  small  divisions,  as  in  onr  phh 

a  ship  tt  compelled  to  turn  in  any  direction,  toons,  or  companies ;  and  which  divificma 

by  the  force  of  the  wind  acting  upon  her  being  collected  under  a  thhxl  class  of  offi- 

sail  hi  borisoytal  lines.    For  the  sails  may  cers,  constituted  what  we  term  battalions, 

be  so  arranged  as  to  receive  the  current  of  The  soldiers  of  ancient  Italy  were  not  only 

air  either  directly,  or  more  or  less  obliquely ;  inured  to  great  hardships,  as  a  part  of  their 

hence    the  motion    conunnnicated  to  the  nsual  exercise,  but  were  taught  many  evo- 

tails  most  of  necessity  conspire  with  that  of  lotions  suited  to  the  modes  of  waif^  in 

the 'wind  npon  theur  surfaces.    To  make  tho^e  day?. 

the  ship  tack,  or  tarn  round  with  her  head  Time  has  occasioned  a  coa«iderable 
to  the  wmdward,  it  is  therefore  necessary,  change  in  that  particular ;  for  since  the  in- 
after  she  has  received  the  first  impresj^on  veution  of  gtmpowder,  our  battles  have 
from  the  helm,  that  the  head-sails  should  be  frequently  been  decided  by  distant  can- 
so  disposed  as  to  diminish  the  effort  of  the  nonades ;  and  by  no  mea;is  resembled  those 
wind,  in  the  first  instant  of  her  motion,  and  arduous  conllicts  in  which  the  heroes  of  old 
that  tiie  whole  force  of  the  wind  should  be  used  to  engage,  individually  contending  for 
exerted  on  the  after  saih,  which,  operathig  the  day,  and  causing  the  whole  field  to  re< 
on  the  ship's  stem,  carries  it^  round  like  a  semb'e  an  infinity  of  single  combats.  In 
weathercock.  But  since  the' action  of  the  tliis  practice  all  barbarous  nations  seem  nni- 
after  saib,  to  turn  the  ship,  will  unavoidably  formly  to  agree ;  the  sword,  the  tomahawk, 
cease  when  her  head  points  to  the  wind-  the  clnb,  &c.  being  the  chief  instruments ; 
ward,  it  then  becomes  nec<*ssary  to  nse  the  though  in  some  instances  the  javeline,  or 
head-sails  to  prevent  her  from  falling  off,  spear,  or  the  bow  and  arrow,  may  be  pri- 
and  returning  to  her  former  iiituation.  marily  resorted  to.  Hence  such  «rarfiu«  is 
These  are  accordingly  faiid  aback  on  the  far  more  sanguinary  than  that  carried  on 
laeside,  to  posh  the  vessel*s  fore  part  with  fire-arms ;  which  rarely -do  much  etc- 
towards  the  appointed  side,  till  she  has  cotion,  unless  when  aided  by  artillery,  and 
fallen  into  the  Kne  of  her  course  thereon,  then  only  when  at  such  distances  as  to  be 
and  fixed  her  sails  to  conform  vrith  that  within  reach  of  case-shot.  It  will  no  doubt 
aitimtron.  surprise  most  of  our  readers,  but  is  strictly 

TACKLE,  or  Tackling,  among  seamen,  true,  that,  taking  the  average  quantity  of 

denotes  all  the  ropes  or  cordage  of  a  sliip,  musket  ammunition  espended,  as  a  sum  to 

used  in  managing  the  sails.  Sec,    In  a  more  be  divided  by  the  number  of  killed  and 

restrained  Sense,  tackles  are  small  ropes  wounded,  not  more  tlian  one  shot  in  fifty 

ronaiug  in  three  parts,  having  at  one  end  a  will  be  found  to  take  efifect.    Thus,  after  a 

pendant  and  a  bjocfc;  and  at  the  otiier  end,  battalion  of  1000  men  may  have  fired  90 

^  bk>ck  and  book,  to  hang  goods  npon  that  rounds  per  nun,  making  in  all  eo,000  dis- 

are  to  be  heaved  into  the  ship  or  out  of  it  charges  of  musketry,  tliey  will  have  made 

See  Ship.  terrible  liavoc  if  400  of  the  enemy   be 

TACTICS,  m  their  general  acceptation,  disabled, 

relate  to  those  evolutions,  mamenvres,  and  Hence  we  find,  that  the  great  features 

pontions,  whieh  constitute  the  main  spring  in  decisive  actions  are  f^w  indeed ;  and 

of  military  and  naval  finesse :  tliey  are  the  tliey  depend  chiefly  on  tacHrs.  Thus  where 

means  whereby  discipline  is  made  to  sup-  a  large  force  is  brought  to  bear  upon  any 

port  the  operations  of  a  campaign,  and  are,  particular  point,  while  the  enemy  is  kept, 

in  every  regular  service,  studied  for  the'  in  ignorance  as  to  the  object  in  view ;  or 

purpose  of  training  all  the  component  parts  where  certain  advantages  of  locality  are 

according  to  one  regular  plan  or  sjrstem ;  gained,  merely  by  dint  of  superior  science 

whereby  celerity,  precision,  and  strength,  in  the  art  of  conducting  troops  by  the 

are  combined,  and  the  whole  rendered  com-  shortest  means,  and  in  the  greatest  order ; 

pletely  efficient    Of  mititary  tactics,  the  or  where  by  certain  evolutions  a  small  force 

Roonns  may  be  considered  the  first  nation  is  made  to  supply  the  purpoee  of  a  larger, 

wlHae  military  array  conid  be  termed  regu*  or  to  resist,  indepaudently  of  hitreocfamentiy 

hu*,  and  whose  forces  nuuntained  that  order,  &r.  a  more  numerous  body ;  all  these  evince 

which  rendered  each  inferior  individual  sob-  the  presence  of  the  man  of  tactics,  and  qua* 

jeet  to  the  control  of  certain  sobaltera  bfy  him  for  the  designation  of  **  an  able 

officers  commanding  small  bodies,  corres-  OeneraL" 

ponding  with  oar  sections ;  which  being  We  have  also  another  branch,  which  is  in 

agaia  coa^Mted  under  officeiB  of  a  tecond  a  degreo  scoondary,  bectnae  it  depcodt 
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greatly  on  the  success  of  the  former ;  name- 
ly, the  arrangement,  or  disposition,  of  a 
line,  in  such  manner  as  may  allow  each 
description  of  force  to  act  with  effect:  this 
can  be  done  oulv  when  the  nature  of  the 
service  to-be  performed  is  suited  to  the 
nature  of  the  ^troops  by  which  it  is  to  be 
attempted.  In  this  we  necessarily  mean  to 
restrict  the  operations  of  infantry  to  storm- 
ing parties,  cavalry  to  champaign  operations, 
and  artillery  to  situations  where  it  can  bo 
duly  protected,  while  rendering  essential 
service.  Hence  the  able  tactician  always 
arranges  his  force  in  such  manner,  as  to 
allow  each  to  perform  its  duty  vrithout  in- 
terfering with  the  evolutions  of  any  other 
class ;  and  in,  what  is  called,  manoeuvring 
his  army,  never  fdils  to  estimate  the  dis- 
tances, and  the  time  un  which  each  may 
execute  the  assigned  duty ;  so  that  the  whole 
may  coincide  vrith  one  great  intention,  and 
insure  success  by  the  accurate  execution  of 
its  respective  fiinctions:  were  it  to  be 
otherwise,  the  whole  must  be  subject  to 
disorder ;  one  fiulure  often  leading  to  the 
most  serious  consequence;  the  same  as  is 
caused  by  the  want  of  a  cog,  or  tooth,  of 
any  wheel  in  a  piece  of  machinery.  From 
this  it  may  be  seen  bow  great  a  superiority 
that  commander  must  poMess  who,  by 
means  of  this  science,  fhHy  comprehends  the 
most  ready  arraugement  of  troops,  where 
change  of  position  becomes  necessary ;  and 
who  has,  in  the  first  instance,  so  disposed 
them  as  to  be  able  to  make  those  clnnges 
(even  under  tlie  disadvantages  ever  atten- 
dant upon  such  necessity)  with  celerity, 
and  in  good  order. 

But,  however  skilfiil  the  commander,  the 
wh6le  of  his  good  qualities  will  be  abortive 
unless  the  materiab  wherewith  he  is  to  per- 
,form  his  part  be  duly  prepared  in  every 
respect  It  is  indispensably  requisite,  that 
every  individual  soldier  should  be  so  fiir 
trained,  as  to  comprehend  fully  the  general 
intention  qf  every  internal  service  of  tlie 
company  of  which  he  is  a  part.  He  must 
have  a  complete  knowledge  of  tlie  parade 
duties,  and  consider  hhnself  as  a  mere  auto- 
maton under  the  guidance  of  a  superior,  or 
dispoiting,  power :  he  must  be  cool,  obe- 
dient, and  passive ;  and  he  must  possess  a 
sufficient  share  of  physical  powers,  and  of 
activity,  to  enable  his  participating  in  tlie 
movements  of  the  company  at  large.  Tliis, 
which  is  assuredly  a  most  important  matter, 
neverthcleM  has  been  only  within  a  few 
years  properly  attended  to :  it  was  formerly 
considered   ^ly  sufficient  if  the  soldier 


could  wheel,  face  about,  and  fire  with  cor. 
rectne5s ;  tlie  conducting  of  a  regiment 
through  its  evolutions  during  au  engage- 
ment being  left  entirely  to  its  cpmmander. 
It  is  true,  the  pageantry  of  home  duties 
was  rather  ostentatious,  and  wondrous  pains 
were  taken  to  go  through  a  review  vrith 
eclat;  but  tlie  drum  and  fife  were  consi- 
dered indispensable ;  .without  them  tlie  sol- 
dier could  not  preserve  the  cadence;  he 
had  no  regulated  length  of  pace — no  regu- 
lated time  for  various  evolutions.  Now, 
that  we  see  how  much  the  whole  depends 
on  its  parts,  each  individual  is  trained  sys- 
tematically, and  enters  tlie  field  fully  qnali* 
fied^to  act  witliout  more  instruction,  at  the 
moment,  than  is  needful  to  convey  to  the 
corps  ^  large  the  general  intention :  thia 
not  only  prevents  confusion,  but  gives  to 
eadi  a  certain  confidence,  boih  in  his  com- 
rades and  in  himself.  Habituated  to  cer- 
tah)  rcguhited  pacesjodependent  of  musical 
bias,  each  soldier  preserves  his  situation 
with  correctness,  and  feels  himself,  in  all 
situations,  fully  competent  to  fulfil  the 
orders  of  his  officer. 

We  shall  endeavour  to  explain,  in  as  brief 
terms  as  the  subject  may  admit,  tlie  manner 
in  which  the  British  forces  are  now  trained ; 
commencing  with  the  first  stages  of  the 
recmit's  tuition,  and  proceeding,  in  a  regu- 
lar'conrse,  through  the  operations  of  com- 
panics,  battalions,  and  lines ;  whereby  tlie 
chain  of  connection  will  be  best  preserved, 
and  the  whole  be  duly  exhibited.  The  fol- 
lowmg  preamble,  uken  from  the  **•  Rules 
and  Regulations  for  Formation,  Field-Ex- 
ercise, and  Movements,  of  his  Majesty's 
Forces,*'  is  so  admirably  suited  to  our  pur- 
pose, that  we  present  it  to  our  readers  as 
the  best  preparation  we  can  afford : 

*^  The  great  object  in  view  is,  one  gene- 
ral and  just  system  of  movement,  vriiich, 
directing  the  government  of  great  as  well 
as  of  small  bodies  of  troops,  b  to  be  rigidly 
conformed  to,  and  practised  by,  every  regi- 
ment in  his  Ma^f^sty's  service.  To  attain 
this  important  purpose,  it  is  necejtsary  to 
reconcile  celerity  to  order;  to  prevent 
hurry,  which  must  always  produce  confu- 
sion, loss  of  time,  unsteadiness,  irresolution, 
inattention  to  command,  &c. ;  and  to  insure 
precision  and  correctness,  by  which  alone 
great  bodies  will  be  able  to  arrive  at  their 
object  in  good  order,  and  in  the  shortest 
space  of  time ;  to  inculcate,  and  to  enforce, 
the  necessity  of  military  dependence,  and 
of  mutual  support  in  action,  which  are  the 
great  ends  of  discipline ;  to  simplify  the 
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(xecntioDy  and  to  abridge  the  variety  of 
movement*,  as  macb  as  possible,  by  adopt- 
ing socb  oiUy  as  are  necessary  for  combin- 
ing exertions  in  corps,  and  that  can  be  re- 
qmred  or  applied  in  service,  regarding  all 
matters  of  parade  and  show  merely  as  se- 
condary objects ;  to  ascertain  to  all  ranks 
the  part  each  will  have  to  act  in  every 
change  of  situation  that  can  happen,  so  tliat 
explanation  may  not  retard  at  the  moment 
the  execution  tliat  shonld  take  pUce ;  to  en- 
able the  commanding  officer  of  any  body  of . 
troops,  whether  great  or  small,  to  retain  the 
whole  relatively,  as  it  were,  in  his  hand  and 
management,  at  every  instant,  so  as  to  be 
capable  of  restraining  the  bad  effects  of  sach 
ideas  of  independent  and  individual  exer- 
tion as  are  visionary  and  hnrtfnl,  and  of  di- 
recting them  to  their  tme  and  proper  ob- 
jects, those  of  order,  of  combined  effort, 
and  of  regulated  abedieoce,  by  the  nnited 
Ibrce  of  lidl  which,  a  welt  disciplined  army 
can  only  be  defeated.    The  mles  lakl  down 
will  be  found  few,  simple,  and  adapted  to  the 
mdentanding  of  every  individual ;  but  they 
will  require  perfect  attention  in  all  ranks. 
In   the   soldier,  an    eqnal  and   cadenced 
Biarch,  acquired  and  con6rmed  by  habit, 
independently  of  mnsic  or  sound :  in  the 
offieer,  precision  and  energy  of  command ; 
tlie  preservation  of  just  distances ;  and  the 
aecmate  leading  of  divisions  on  given  points 
of  march  and  formation.    Tliese  circum- 
stances, together  with  the  nnited  exertions 
of  all,  will  soon  attain  that  precision  of 
movement,  which  is  so  essentia],  and  with- 
out which  valour  alone  will  not  avail/* 

After  this,  the  work  in  question  procf  eds 
to  state :  **  The  rccnut  mnst  be  carried  on 
progressively ;  he  shonld  comprehend  one 
thing  before  he  proceeds  to  another,  and  lie 
shonld  not  be  uselessly  fati^ed ;  he  is  to 
be  trained  singly  and  in  squad ;  nor  is  be  to 
be  allowed  to  join  hi  battalion  until  he  may 
be  confirmed  in  every  requisite ;  for  one  awk- 
ward man  will  frequently  derange  a  whole 
line.**  The  incipient  parts  of  instruction, 
however  simple  they  may  appear,  are  by 
far  the  most  difficult  to  inculcate ;  but  they 
are  of  the  most  imperious  conse<|nence : 
when  a  good  foundation  is  obtained,  the 
work  will  proceed  with  rapidity  and  firm- 
ness, and  the  pupil  will,  from  being  sensible 
how  mnch  he  has  acquired  at  the  onset, 
ttov€and  act,  throughout  the  ulterior  stages, 
widi  promptitude  and  confidence.  Stand- 
ing perfectly  silent  and  motionless,  fixing 
bis  eyes  steadily  either  to  the  front,  or  to 
tlie  right  or  left,  as  may  be  ordered ;  dress- 


ing up  to  tlie  same  line  with  others;  carry' 
ing  liis  body  erect,  the  toes  turned  out,  the 
limbs  firm,  but  pliant,  erect,  raised,  and  his 
weight  rather  borne  on  the  fore,  than  on 
tlie  hind,  parts  of  the  feet,  are  all  matters 
tending  gi-e atiy  to  bis  perfection.  He  learns 
to  face  to  the  rigtitandleft,or  aboot;  to  move 
for%vard  in  a  perfectly  straight  line,  vrith* 
out  losing  squareness  to  the  front ;  to  move 
obliquely  to  tlie  right  or  left  under  the  same 
precantiou ;  and  to  mark  time,  to  step  oat, 
or  to  step  short;  to  change  feet  when  he 
does  not  move  with  the  rest  of  the  com- 
pany ;  to  close,  (or  take  room,)  to  tlie  right 
or  left,  by  the  side  step ;  to  change  fr6m 
quick  to  ordinary  time,  or  rice  ventij  with 
unerring  readiness;  to  march  in  file;  to 
wheel  either  forward  or  backward  ;  and,  in 
general,  to  acquire  a  habitude  of  acting  in 
concert  with  his  companions  in  arms,  so  as 
not  only  to  avoid  embarrassing  them,  but 
proving  a  firm  support,  and  becoming  a 
manageable  tool  in  the  bands  of  his  officer. 
All  these  are  indispensably  necessary  to  be 
fnlly  acqnired :  they  must  be  so  perfectly 
familiar  as  to  seem  rather  the  effect  of  in- 
stinct than  of  edncation. 

Thns  much  being  duly  attained,  the  re- 
cruit is  instructed  in  the  n9e  of  arms,  in 
which  he  cannot  be  too  perfect :  the  great 
difficulty  is  to  impress  him,  in  a  sufficient 
manner,  with  the  advantages  of  close  mo- 
tion, and  of  preserving  the  body  from  dis- 
tortion, or  change  of  position,  so  far  as  re- 
lates to  uprightness,  squareness  to  the  fTonf, 
and  nndeviating  attention  to  dressing  in 
line.  For  it  is  to  be  observed,  that  unless 
very  great  strictness  be  observed  on  the 
part  of  the  drill  seijeant,  the  whole  course 
will  be  perverted  by  the  handling  of  the 
musket.  It  would  not  snit  our  purpose, 
nor  could  it  be  equal  to  tlie  views  of  our 
readers,  were  we  to  enter  upon  all  the  de- 
tails, regarding  the  motions  of  the  firelock ; 
or  what  is  called  the  manual  exercise :  in 
the  present  posture  of  political  affisirs,  such 
would  be  perhaps  unnecessary ;  it  having, 
within  these  few  years,  become  the  doty  of 
many,  and  the  amusement  of  all,  to  acquire 
some  knowledge  of  that  branch  of  disci- 
pline :  we  shall  therefore  proceed  to  treat 
of  the  firings,  whirJi  constitute  a  very  prin- 
cipal part  of  tlie  soldier's  duty,  and  greatly 
interest  botli  the  officers  commanding  di- 
visions, and  tliosa  in  charge  of  wbole  batta- 
lions. We  must,  at  tbt  tame  time,  express 
our  hope,  that  the  firivoloas  practice  of  ex- 
pending so  many  romids  of  light  cartridges, 
will  be  in  tune  Bttdi  curtailed ;  in  order  to 
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Biftke  way  for  a  more  extended  practice  make  every  soldier  retain  the  same  <fis- 

with  ball ;  the  propriety  of  enforcing  a  cor-  tance  on  all  occasions  from  his  neighlMora  ; 

lectneM  of  aim  must  be  self-evident ;  and  is  by  which  means,  the  rif^t  leg  of  one  crosaea 

considerably  enhanced  by  tlie  little  execn-  at  the  side  of  the  left  leg  of  the  other,  and 

tion  done  by  musketiy,  as  has  already  been  vice  verta.    It,  is  obviotis,'  that  while  the 

ihown.  leaden  were  allowed  to  gain  ground,  s6  as 

IVoops  are  drawn  up  in  two  or  three  to  open  the  distances  between  the  several 

ranks,  according  to  the  natnre  of  the  ser*  files,  some  time  vras  required  for  the  rear 

vice  on  which  they  are  to  be  employed,  or  files  to  close  up  after  the  front  had  halted ; 

the  enemy  to  which  they  are  to  be  opposed,  and,  that  if  the  battaUon  were  to  be  or- 

To  resisr  the  charge  of  cavalry,  it  is  found  dered  to  front,  while  in  the  act  of  marching 

that  three  ranks  are  preferable;  as  is  also  by  files,  under  the  old  system,  it  would  ap- 

tba   case  where  an  enemy  advances  en  pear  of  double  its  due  extent:  for  they 

*MMM,  or  bean  down  m  column ;  in  this  ar-  would  be  so  distant  as  to  allow  space  for  an 

rangement,  the  front  being  dinUnished  one  additional  file  between  every  man  in  the 

third,  many  objections  may  be  urged  nhder  ranks.    Our  readers  cannot  foil  to  perceive 

local  eircumsfanees,  espectaUy  when  acting  the  high  ^importance  of  keeping  ti-oops  al- 

bdiiod  entrenchments,  when  covered  by  mo-  ways  to  the  same  extent  of  front  as  wheo 

ratsea,  or  wheo  the  enemy  camot  advance  formed  in  line ;  for  if  allowed  to  vary,  from 

with  rapidity  in  compact  heavy  bodies.  The  any  inattention  to  regularity,  it  wouklbe 

iiiode  of  drawing  up  in  two  ranks  is*pecu-  utterly  impossible  for  the  commander  to 

'liariy  adapted  to  the  foregoing,  and  on  some  perform  his  evolutions  upon  a  given  scale ; 

oecasioiismnst  be  adopted,  m  spite  of  every  or  for  any  dependaiice  to  be  placed  on  the 

adverse  argument,  for  the  purpose  of  ex-  exertions  of  a  line,  (particularly  in  resisting 

tendmg  a  front;  add  to  this,  that  both  the  a  charge),  of  which  the  solidity,  that  is,  the 

fouhd  and  the  grape  shots,  from  the  ene-  compactness,  could  not  be  ascertained, 

vyli  artillery,  do  less  execntioa  among  two,  The  extreme  difficulty  which  prevails  in 

than  when  three  ranks  ara  opposed  to  them,  the  ordinary  course  of  actual  service,  ui 

When  a  battaUon  ia  drawn  up  in  two  ranks,  keeping  the  due  distances  between  march- 

they  both  fire  standing ;  but  when  in  three  ing  files,  has  in  a  great  measure  rendered 

ranks,  only  the  two  rear  ranks  fire,  whilst  that  mode  obsolete;  besides,  the  facility 

the  front  kneels,  and  presents  a  formidable  with  which  troops  move  in  small  divisions, 

impediment  to  the  charge  of  an  enemy,  or  ev.en  by  whole  companies,  in  column, 

both  by  its  reserved  fire,  and  by  iu  line  of  ^ec  whereby  intervals  are  left  betwaea 

^oped  bayonets.  them,  tending  greatly  to  the  convenience 

According  to  our  improved  system  of  dis-  and  ease  of  the  men,  certainty  gives  the  lat- 

ppUue,  one  officer  and  one  covering  ser-  ter  mode  every  claiu^  to  preference,  except 

jeant  perform  all  the  evolutionary  duties  under  particular  local  circumstances.    But 

ofeach  company,  wlien  formed  inline;  tlie  even  in  proceeding  by  files,  it  is  best  to 

rest  being  disposed  of  in  the  rear,  for  the  march  by  fours,  causing  the  files  to  be 

purposes  of  keepmg  the  men  to  their  duty,  doubled  previous  to  stepping  off.    By  this 

and  of  being  in  readiness  to  take  command  means,  the  whole  corps  is  broken  into  ranka 

of  those  lesser  po.rtions  into  wliicli  tlie  com-  of  foiu*  men  each,  with  one  space  interval 

panics  occasionally  break.  By  this  arrange-  between  the  several  ranks.    A  battalion, 

ment  the  utmost  precision  is  secured ;  espe-  thus  arranged,  is  formed  in  an  instant,  by 

dally  as  select  men  are  pUc^d  on  the  flanks  tlie  files  resuming  their  places.    Yet  it  can- 

of  all  the  companies,  also  of  their  sub-divi-  not  be  said  that  this  method  is  so  eligible  as 

aions  and  sections,  whose  duty  it  is  to  regu-  that  of  marching  by  divisions,  especially 

late  their  wheelings,  or  changes  of  locaUty,  when  consisting  of  only  two  ranks ;  in  such 

by  constantly  preserving  the  distances  and  case  the  front  rank  moves  on  with  perfect 

alignements  of  their  respective  portions.  freedom,  each  man  seeing  the  obstacles  he 

Perhaps   among  the  greatest  improve-  is  to  surmount  many  paces  before  he  arrives 

menta  of  the  day,  we  may  count  the  mo-  at  them ;  and  the  rear  rank,  keeping  a  well 

dem  method  ofmardimg  by  files ;  formerly  opened  distance,  is  considerably  hberated, 

this  was  effected  un  a  kind  joi  open  order,  in  consequence  of  the  great  interval  behind 

the  leaders  gradially  gaining  distance,  so  as  it.  Add  to  thb,  the  promptness  with  which 

to  give  a  greater  space  between  the  files,  tlie  line  can  be  fonned  eitlier  to  the  right 

under  the  apprehension  of  treading  on  each  or  left,  by  the  several  divisions  wheeling  uu 

Other*!  haeli;  fant  it  it  now  the  practice  to  accordingly. 
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We  iImiD  now  proceed  to  iliow  the  ope-  flank  of  a  corps  is  the  pivot  for  the  new  di« 

ntiom  of  a  body  uf  men  according  to  the  rection,  it  becomes  a  poitU  d*q»/wi,  and  the 

exBtinpf  regohtions,  illustrating  the  several  division  nearest  thereto  is  arranged  properly 

movements   by  means  of  figures,   which  npou  the  new  line,  where  it  remams  as  a 

will  be  found  ia  Plate  XV.  Miscellanies :  gtiide  for  the  others,  which,  arriving  in  sno- 

they  will  suffice  to  give  a  general  idea  of  cession,  prolong  the  new  front.  The  f f AeOos 

the  evolutions  of  armies  on  a  large  scale,  movement  may  be  considered  peculiarly 

as  %ell  as  of  small  parties,  the  principles  of  s^<^»  at  the  same  time  that  they  are  rapid 

motion  being  the  same  in  both.  and  regular;  tlie  line  may  be  formed  in- 

Tbe  first  matter  requiring  consaderation  stantly,  provided  the  leaders  of  the  se- 

is  the  act  of  wheeling,  which  may  be  per-  ▼«»!  divisions  preserve  their  appropriatOL 

formed  either  to  a  given  point,  say  to  the  distances. 

right ;  or  on  a  given  point,  say  on  the  left ;  It  is  to  be  remarked,  that  eqhelUm  move- 
in  either  case  the  front  will  be  to  the  right,  menu  may  be  made  in  any  direction,  whe- 
Bnt  when  a  )>ody  of  men  has  wheeled  to  ther  to  front  or  rear  ;  the  divisions  wheeling 
the  right,  as  A,  in  fig.  11 .  changing  place  to  to  front  or  rear  accordingly ;  thus,  in  fig.  13, 
B,  and  that  it  be  required  to  wheel  up  into  which  represents  a  change  of  from  G  to  H, 
line,  i.  e,  to  the  left,  such  body  will  have  as  the  new  direction  runs  through  the  old 
gained  both  to  the  right  and  to  the  front  one,  those  divisions  which  are  to  be  in  front 
equally  ;  the  intermediate  angle  being  90°,  wheel  forward,  while  those  which  are  to  be 
and  the  third  position,  C,  standing  at  an  an-  >»  the  rear  of  the  first  position,  O,  hicm 
gle  of  45°  from  the  position,  A.  Conse-  about,  and  vrheel  towards  the  rear ;  ob« 
qnently  a  succewion  of  wheeling,  to  the  serving  that  the  whole  wheel  the  same 
right  and  left  alternately,  vrill  occasion  th«  way,  t.  e,  to  the  right.  The  two  companies 
severalpositions,  in  succession,  to  represent  nearest  the  line,  U,  may  be  previously 
an  escdier,  or  flight  of  steps.  It  requires,  posted  thereon  to  advantage,  so  as  to  be 
therefore,  but  little  demonstration  to  show  settled  by  the  time  the  word  is  given  for  the 
the  utility  of  wheeling  backward  on  the  others  to  march.  When  those  of  the  rear 
left,  in  the  first  instance,  to  proceed  along  have  come  to  their  places,  they  fiice  about 
aaalignement,  O  Q ;  because  the  troops,  by  to  the  front,  and  dress.  And  here  it  is  ne« 
wheeling  to  the  left,  would  always  come  up  cessary  to  remark,  tlat  the  exterior  flank  of 
tothe  line  of  their  left  hand  pivots  (or  files.)  every  company,  after  been  settled  m  iu 
Simple  as  it  may  seem,  this  precaution  is  Post,  become  the  poiiif  d'ap/iMt  for  the  next 
not  yet  sufficiently  understood,  or,  at  least,  which  is  to  arrive,  and  to  place  itself  oo 
not  hmuriably  attended  to ;  whereby  many  that  flank  ;  but  that  tlie  officer  always 
oblique  movements  are  made  to  remedy  the  looks  firom  the  point  d*appui  towards  soma 
error  thus  generated.  object,  such  as  a  banneret,  or  a  staff  of- 

But  troops  do  not  always  make  a  full  ^^^h  ^c.  fixed  as  a  guide  for  the  aligne- 

wfaed,  i.  «.  of  90°,  in  many  instances,  as  in  n^^nt,  at  that  point,  which  is  (d  be  on  the 

fig.  It;  where  an  obUqoe  position,  D,  is  to  ^ank,  as  at  S  S  in  this  example. 

be  taken,  the  whole  line,  F,  wheels  by  small  1^^  column,  which  is  one  of  the  most 

divisions,  only  an  octave,  t.  e,  the  eighth  of  frequent  and  important  figures  of  the  tactie 

the  dicle,  corresponding  with  45°,  and  thus  system,  may  be  found  in  a  variety  of  modes ; 

show  a  succession  of  firont*,  like  the  teeth  the  most  ordinary  is  by  wheeUng,  either 

of  a  saw,  all  parallel  to  the  new  position  of  wholly,  or  in  efheUan  ;  but  it  is  often  useful 

45°.    This  is  called  t^kelUm  (a  French  term,  to  form  it,  by  the  march  of  divisions  in  filet 

signifying  the  steps  of  a  hdder).    Where  towards  their  posts,  as  shown  in  fig.  14. 

the  angle  of  the  new  position  is  more  or  less  When  this  is  done,  tfarfe  files  (the  k^ding 

acute  t^an  45°,  the  wheel  may  be  made  to  ones)  of  each  division  turn  towards  their 

correspond  nearly  therewith ;  so  that,  when  new  stations,  at  which  their  several  pivot* 

the  different  divisions  march  to  their  s^ve-  men  are  ready  placed  ;  the  whole,  when 

ral  places  in  the  new  line,  they  may  move  ordered,  march  towards  those  men,  and 

fully  to  tlieir  fironts,  and  come  up  square  when  the  division,  on  which  the  colnmo 

into   their  places.    Where  the  ground  is  forms,  is  duly  covered,  each  coupaiiy,  in 

bad,  and  that  file  marching  is  necessary,  the  succession,  frontt  in  conl'ormity  with,  that 

line  may  wheel  to  tlie  right  in  efheUiuy  to  division.                                         ^ 

the  requisite  angle,  to  point  the  left  flanks  Thu  figure  shows  a  battaKoov  &V  tm^ 

of  the  divisions  to  their  proper  sitnatioos  in  ing  upon  its  sixdi  compaDy,   the  left  kk 

fbe  new  line,  F.    When  the  right  or  left  froot^  to  effect  thii|  tht  five  diriiicB^flii 
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the  right,  file  from  their  left  flanks,  and  pro-  space  for  deploying,  mo?e  np  nearly  to  tht 
ceed  to  place  themselves  behind  the  sixth  rear  of  the  centre,  wheel  to  left,  counter- 
company  ;  wiiile  the  two  companies  of  the  march  along  the  rear  of  tliose  divisions 
left,  tile  from  their  right  flanks  towards  the  which  precede  them  respectively,  and  ur» 
front,  and  cover.  Oiur  readers  will  per-  riving  at  the  point  d'appw^  wheel  to  the 
ceive,  that  tins  is  on  the  same  principle  as  right  into  line. 

the  change  of  iiront  already  described ;  in        The  column  of  grand  divisions  cannot  al- 
fact,  the  formation  of  a  column  is  tanta-  ways  proceed ;.  otherwise  it  would  be  by 
mount  thereto' I  it  being  obvious,  that  the  for  tlie  most  eligible  for  the  march  of  single 
one  unavoidably  prepares  for  the  other.  In  battalions,  in  sitnations  where  the  enemy's 
this  we  suppose  the  operation  to  be  done  cavalry  might  make  an  attack  ;  the  grand 
in  a  proper  manner;  for  a  column  may  be  divisions  sliould  all  close  up  to  half  dis- 
easily  formed,  having  its  flanks  reversed,  so  tance,  so  that  when  ordered  to  wheel  up 
that,  when  ordered  to  wheel  up  into  line,  and  form  the  square,  tliey  might  leave  no 
the  flanks  of  companies  will  all  be  mis-  gap  in  cither  of  the  flank  faces ;  the  two 
placed ;  this  is  called,  ''  clubbing  a  batta-  rear  companies  moving  up  to  the  spot  on 
lion,"  meaning,  that  it  is  thrown  into  a  state  which  tlie  grand  division  immediately  prt« 
of  confusion^  ceding  them  wheeled  off,  right  and  left ; 
The  column  may,  with  great  advantage,  the   front  companies,  halting  during  the 
be  formed  from  the  centre  of  a  battalion,  wheel,  and  closing  up  to  the  centre  as  the 
the  colours  moving  forward,  supported  by  reserve,  with  the  colours,  passes  unto  tlwir 
the  two  adjunct  companies,  the  residue  of  rear.    When  there  are  guns  with  a  bat- 
each  wing  facing  inwards,  and  foUowmg  its  talion,  they  move  on  such  occasion  to  the 
respective   leading    company.    Thus  *the  angles  most  liable  to  be  attacked  ;  four 
whole  will  exliibit  a  column  of  gnmd  divi-  pieces  of  cannon  are  needful  to  render  a 
slons,  each  of  which  is  formed  of  a  company  square  perfectly  safe ;  but,  for  their  aocom- 
flrom  eitlier  wing.    When  tlie  column  is  to  modation,  it  will  be  necessary  for  each 
be  of  only  one  company  in  width,  the  re-  face  to  move  forward  seven  paces ;  where- 
serve  leads  oflf  with  the  colours,  and  the  by  the  interior  of  the  square  will  be  greatly 
companies  of  either  wing  follow  alternate-*  increased,  and  space  givep  for  the  cannon 
ly  ;  in  this  manner  the  ten  companies  will  to  be  served  at  the  angles ;  tliis  evolution 
all  be  separated.    To  form  the  line  from  is  exhibited  under  fig.  17. 
•neb  a  column,  it  is  usual  either  to  face  the        The  column  en  potence,  that  is  in  form  of 
whole  outward,  excepting 'tlie  leading  divi-  a  gibbet,  is   peculiariy  deceptive;  espe- 
sion,  and  causing  each  to  move  out  direct  cially  when  that  column  is  a  close  one, 
to  the  direct  parallel  of  its  place  in  line,  or-  having  no  intervals  between  tlie  companies ; 
der  them  respectively  to  front,  and  move  in  thit  the  whole  form  one  solid  mass.    If 
up  in  succession :  or  upon  the  whole  facing  discovered,  the  enemy  will  certainly  direct 
outward,  they  may  be  led  by  files  to  their  their  artillery  towards  it;   tliereby  doing 
several  stations.    When  tlic  column  is  in  great  execution.    The  great  object  of  this 
narrow  bounds,  from  which  it  cannot  de-  formation  is  to  push  fcrward  a  strong  force 
ploy  (or  unfold)  in  either  of  the  above  against  some  particular  point,  so  as  to  bear 
modes,  the  centre  must  halt,  or  step  sliort,  down  wliatever  opposes  it,  or  suddenly  to 
while  the  Kcveral  divisions  close  up  thereto,  form  a  flank  where  a  charge  of  cavalry  is 
and  then  wheel,  or  face,  to  the  right  and  left,  expected  ;  in  the  latter  case,  tlie  rear  divi- 
according  to  the  wings  they  may  belong  to,  sion  of  the  colunm  halts  until  there  is  space 
and  countermarch  along  the  rear  until  they  enough  for  it  to  wheel,  (to  the  right,  if  to 
arrive  opposite  to  tlieir  respective  stations  secure  tlie  right  flank)  and,  as  each  division 
hi  line.    Fig.  1.%  shows  the  deploy  from  a  does  the  same  in  succession,  it  is  Evident  a 
column  of  grand  divisions  ;  the  companies  line  i^  formed,  at  right   angles  with  the 
of  the  right  wing  proceeding  straiglit  for-  front  line,  which  keeps  moving  on  until  all 
ward  to  their  parallels ;  the  companies  of  the  divisions  of  the  column  have  wheeled, 
the  left  wing  leading  by  files   into  line.  We  have  sliown,  in  fig.  IB,  how  this  is  done 
Fig.  16,  shows  a  column  of  companies  alter-  on  tlie  riglit  flank;  while  on  the  left  we 
nately  from  the  right  and  left  wings;  the  have  shown  an  ef /leUon  flank,  which  moves 
right  wing  making  a  half  wheel  into  tfheUon  with  more  ease    than  tiie  dose  column, 
of  whole  companies,  which  as  tliey  arrive  at  and  is    not  subject  to  so  much  mischief 
the  point  dappm  dress  up  into  hue  ;  the  from  the  enemy's  artillery  ;  but  this  b  i;ot 
companies  of  the  left   wing  not  having  so  deceptive ;  however  it  affords  the  ad- 


Tutaee  of  being  ready  eitlicr  lo  rutin  b 
flank,  bj  wlieeliRg  bRrkwardi  an  ocUie, 
or  lo  moTe  lurvtanl  into  liue ;  wliidi  i-au- 
ool  be  done  from  a  close  column  nlllioiit 
deploying. 

WlwD  a  cotnmn  ii  ailvanein^  la\varil«  an 
cnuiiy,  ii  ii  proper  tluit  ita  canaan  should 
precede  it,  lo  clrar  tlie  way  Lj  ilieir  fire; 
but  wlieii  retreating,  (be  caonoii  aliould  be 
in  (he  rear,  to  clieck  ptiriinil.  Ttie  pH.'»a)[e 
of  livers  ii  fteneraily  condncled  on  Ibe  Mime 
principle  ;  adverting  to  oite  point,  where  a 
choice  cu  be  iobiIc  ;ri:.  alwiyi  lo  crou  at 
a  re-entering  bend  of  the  ilreoin,  u  uliown 
in  fig.  19,  by  reference  to  whith  it  will  be 
aceo,  iliat  in  crouitig  from  A  (o  B,  lh»  pu- 
•ap!  ctonot  be  Oaulted  by  tbe  enemy ;  while 
■I  i)  defended  by  tke  troop*  which  tint 
cms  :  chui)^  ihe  position,  aitd  cross  from 
B  lo  A,  and  tbe  enemy  will  flank  the  pis- 
ragr,  which  yon  cannot  detrnd  ;  becoiise 
they  will  entilade  whatever  troopa 
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When  « 


geneni  eipecU  t  cmvoy,  he 
ninit  favoni  il>  appnjadi  and  safely  by 
every  pimible  nieaiu:  one  of  (he  bcit  dc- 
vicet  a,  tliat  of  tbrealcning  an  atrxck ;  so 
aa  (o  prevent  tbe  enenly  from  detuching  hia 
eaviilry.  When  the  convoy  i«  near,  and  it 
ii  Nispecled  (bat  an  atlenipt  will  be  made 
to  cut  it  olf  by  a  sudd?n  inoveDient,  (be  ge- 
nenil  nintt,  if  circumaiaucfii  admit,  niaks 
one  retroirade  iiiircb  with  bis  whole  force 
to  meet  it  i  or,  if  tlial  be  not  practiiuhle, 
he  may  rend  ordera  far  It  to  I'dUow  incb 
route  ai  may  be  mai(  under  cover,  or  beat 
removed  from  (he  danger  of  asnKlt.  We 
(irien  9CC  inBtauccs  of  a  campui^  being  de- 
cided by  (be  aafe  arrivul,  or  rice  twna,  by 
tilt)  Idm  of,  a  roiivoy.  The  uUnoat  akiU 
lumetimes  canaot  oppose  the  ovetbeanog 
ptoweu  of  laperior  power  ;  bot,  as  we  al- 
ways iiippose  an  army  to  place  itself  be- 
tween its  expected  suppliei  and  the  enemy, 
it  ia  evident,  that  if  of  equal  (bcee,  every 
post  lor  that  pnrpase  i  (bey  liaving  advantage  is  on  its  aide;  lor  the  ettcmy, 
'    '      greater  extent  of  fiont    Iwviug  a  greater  dimncc  to  inarch,  when 


than  yourself  in  the  latter  instance. 

One  of  the  moat  arduous  aiCnatious  in 
wlicb  an  officer  can  be  placed  is  (be  cover- 
ing, or  conductiug,  of  a  c^onvoy  ;  especially 
when  heavy  carnages  arc  in  question.  A 
unmcrous  convoy  can  rwely  travel  more 
than  SIX  or  seven  miles  withiD  the  day,  how- 
ever lava  arable  tbe  roads  may  be  ^ 
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about  to  attack  e 
feudeta  have  to  proceed 
any  detached  party  being  liable  to  destruc- 
tion while  puling  runnd  the  flank,  it  la  evi- 
dent, that  by  retaining  tbe  intermediate  li- 
tiiation,  we  may  generally  aO'ord  every  ue- 
ccswry  piOlGCtiou.  When  it  happens  ottier* 
commonly  liud, 


it  may  be  practicable  to  draw  two  or  three  are  superior  in  covaliy,  which  they  detach 
csrriages  abreast,  which  can  be  practicable  lo  a  great  distance  to  inlrrcepi  Ihe  convoy, 
on  plains  only  j  fur  whenever  a  pinch  urde-  while  their  infantry  reiaaim  in  aome  strong; 
flie  might  pirmnt  iiself,  to  as  to  arcasiun  portion.  In  lurb  case  a  retreat  ia  indii- 
ouly  one  carriage  to  proceed  at  a  iitnr,  pensnbly  ncceaiaiy,  and  reliance  most  be 
Ihougli  only  for  a  few  feet,  as  in  pacing  a  placed  in  the  camminder  at'  the  convoy,  (if 
nanuw  bridge,  it  wuald  have  the  same  cf-  be  is  warned  of  (be  enemy's  approach)  be- 
fcc(  aa  if  the  whole  day's  journey  were  per-  in;  able  eilher  to  take  relume  nnder  tbe 
formed  in  single  train* :  thia  is  not  (he  rase  wulls  of  some  fortified  place  ;  or,  on  hi» 
in  cbampaiu  aituatious,  hecauae  one  column  taking  potseision  of  some  vilfaige,  or  form- 
of  waggDos  may  keep  moving  on  while  ano-  iug  a  barrier  against  the  enemy,  by  drawing 
ther  is  stopt ;  and,  ii  a  carriage  should  break  up  hia  waggom,  &c.  to  Ihe  best  adranlage  : 
down,  otlieis  may  pass  round  i( :  in  (Ids  >n  such  case  he  is  virtmlly  entrenched  ;  hi* 
way  tbe  cohimni  should  not  be  lar  disiani.  ca((le  and  troop«  being  wilhin  an  area  im- 
Wben  we  consider  (hat  a  hundred  waggons  penetrable  to  cavalry,  and  fiimiiihmg  an  ex- 
will  rover  a  mile  in  length,  we  canuut  but  ccllcnt  rover  for  (he  keeping  up  a  most  de> 
admire  the  frequent  success  of  officeii,  per-  straclive  lire  on  tlie  assailanta.  If  he  can 
wilb  only  four  or  five  liatlalions  nmler  command  a  supply  of  walcr,  be  may  il 


tbeir  command,  in  eonduciiog  convoys 
many  hnndreds  of  heavy  carriages,  through 
an  eapoied  country,  iVom  one  place  to  an- 
other ;  sometime*,  indeed,  for  full  an  hun-     favourable  than  a  dea 
dnd  miles-    On  such  service  it  is  highly 
neceasary  to  have  a  body  of  cavalry;  else 


,  be  may  i-juity  bold 

laniged,  a  ttmatly  more 

earned  victory.    To 

retreating,  without  con- 

:rond,  or  even  a  third. 


every   little  party  of  the  enemy's  horse     line  may  be  rcqmsile :  a(  all  events, 
would  nibjec(  the  convoy  to  perpelnaJ  dan-     serve  of  select  troopt,  with  a  gnod  park  of 
gt»  nd  ileby.  vtilleiy,  chiefly  supplied  nitb  gnpe  ud 


ind  I 

J 
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csse-ahot,  will  be  mdispeniable.    Tbe  post-  ground.    In  some  instance^y  k  sUglU  iff* 
ing  a  reserve  requires  great  judgment,  both  trcncbment  may  be  necessary, 
in  regard  to  the  enemy's  designs,  and  the        Tactics,  tuival^  relate  to  those  opera- 
temper  of  your  own  troops.  tions  in  the  management  of  a  vessel,  which 

Tlie  celebrated  retreat  of  Morean,  enable  her  to  attain  any  particular  object^ 
through  the  Black  Forest,  placed  him,  ip$o  such  as  reaching  a  port,  avoiding  danger, 
fkeiOf  on  a  footing  with  the  greatest  con-  gainuog  an  advantage  over  an^  enemy,  &c 
(juerors  of  the  day ;  it  tore  from  his  oppo-  In  a  more  extended  sense,  they  denote 
nent's  bsows  those  laurels  which  the  latter  those  mancravres,  stratagems,  and  deoep- 
dalmed,  in  consequence  of  having  urged  tions,  employed  by  the  commander  of  a 
the  French  general  to  quit  tbe  open  conn-  fleet,  for  the  purpose  of  gaining  a  weather- 
try.  In  that  instance,  however,  it  may,  gage,  cutting  off  any  part  6f  a  line,  or 
perhaps,  be  said,  and  not  vHthooft  some  attacking  any  particular  portion  thereof,  in 
show  of  justice,  that  the  nature  of  the  conn-  such  manner  as  may  either  defeat  the  views 
try  vras  greatly  in  iavonr  of  tbe  latter ;  but,  of  a  hostile  fleet,  or  subject  it  to  loss  and 
on  the  other  hand,  it  must  be  taken  into  discomfiture.  The  old  system  of  tactics  in 
account,  that,  milm  most  skilftiUy  managed,  tliis,  as  well  as  in  the  military  branch,  was 
a  retreat  before  a  very  superior  force  must  burthened  with  ceremonies,  and  with  re* 
have  been  peculiarly  dangerons,  especially  ceived  opinions,  which  were  held  to  be  in- 
to the  cavaby :  we  may,  indeed,  admire  viokble :  the  diiSerence  of  one  or  two  ships 
tlmt  system  of  tactics,  wfaich  enabled  Mo*  in  fovour  of  the  enemy,  was  considered  a 
rean  to  save  his  artillery  and  baggage.  To  sufficient  excose  for  a  variety  of  precau- 
do  this,  it  is  evident  be  must  have  shown'  a  tions  generally  amounting  to  forbearance 
firm  front,  so  arranged,  tlmt  hb  opponent  firom  engaging  the  superior  power;  and, 
dared  not  to  venture  an  attack.  Tbe  ex-  although  we  certamly  can  count  a  number 
eellence  of  the  manoeuvre  consbted  in  the  of  gallant  exploits  performed  by  our  fleets 
deceptions  practised ;  for  it  was  not  until  when  somewhat  inferior  to  the  enemy,  it 
that  movement,  when  Morean  had  secured  has  been  reserved  for  latter  times  to  exhibit 
^  baggage  and  artiUery,  and,  as  it  were,  what  could  be  done  by  the  British  navy, 
buried  his  army  among  flie  wildemosses,  ^▼en  when  opposed  to  neariy  double  their 
that  the  Austrian  genenl  could  believe  it  own  force.  Tbts  wonderful  change  was  in- 
possible  for  the  French  to  escape  bemg  trodoced  by  Rodney;  who,  in  the  year  1782, 
captured.  Ibe  device  used,  vras  a  foint  to  engaged  the  French  fleet  under  Count  de 
escape  ahmg  the  skirts  of  the  forest,  which  Onsse;  when  by  boldly  cutting  off  a  part 
occasioned  a  change  of  position  in  the  Aas-  of  its  rear,  he  compelled  nearly  half  the 
strian  camp,  and  left  Morean  at  liberty  to  enemy's  force  to  surrender ;  the  rest  sonisht 
push  in  the  opposite  direction  towards  a  their  safety  in  flight.  Since  that  date,  Ad- 
pass,  scarcely,  indeed,  passable  for  car*  miral  Jervis,  by  a  skUfnl  manceuvre,  cut  off 
rii^ges,  and  thus  td  defy  pursuit ;  however  a  large  portion  of  a  Spanish  fleet,  near 
it  answered  his/  purpose,  for  he  escaped  Cape  St  Vinccnt*s,  (whence  the  peerage 
vrith  his  whole  army.  bestowed  on  him  received  its  designation;) 

We  cannot  dose    this  article  vrithoot  but  the  hite  Lord  Nelson  appears  most  con- 

showmg  bow  essentially  a  well  chosen  posi-  spicuons  in  that  mode  of  attack  which,  in 

tion  contributes  to  success.     Where  an  ar-  general,  secured  a  victory.    The  battle  of 

my  is  weak  in  cavaby,  it  should  invariably  tbe  Nile  was  doubtless  a  master  piece  of 

be  parted  so  that,  at  least,  one  of  its  flanks  tactical  science ;  it  merits  notice  ftom  it9 

may  be  covered  from  the  enemy's  horse,  simplicity,  and,  if  we  may  be  so  bold  as  to 

By  this  means,  if  its  own  cavalry  be  held  use  the  term,  its  infoUibility.    Tlic  mancen- 

in   reserve,   or  nearly  so,   but  with  tiill  vre  lie  used  was,  to  throw  two  of  his  ships 

powers  to  suppoH    the   open  wing,   the  upon  every  one  of  the  weatlier-most  of  the 

enemy  mast  be  kept  in  suspense,  as  to  the  enemy's  line,  by  causing  his  fleet  to  divide 

point  to  which  it  will  direct  its  charge ;  and  as  it  approached  them ;  consequently  in- 

be  compelled,  in  many  instances,  to  keep  chuling  each  French  ship  between  two  of 

his  horse  divided,  for  the  purpose  of  op-  ours.    The  residue,  which  were  moored  in 

posing  that  charge  on  either  flank.  A  flunk  a  line  a-liead,  fully  expected  to  see  ours 

may  be  securely  covered  by  a  town,  da*y  range  up  their  whole  length,  and  op|K>se 

defended  by  inflintry ;  or  by  a  river ;  a  mo*  ship  to  ship.    They  saw  their  error  when  it 


;  a  thit  k  wood  ;  a  steep  hill,  liaving  a     was  too  late ;  being  to  leeward,  it  was  im< 
batttry  dniy  posted ;  or  even  by  broken    possible  for  them  to  render  efficient  aid, 
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luid  Ihey  fell  in  deUil ;  with  the  exception  fully  convinced  the  French  that  a  Utffe 

of  a  very  small  portion,  which  escaped  by  force  was  at  hand. 

letting  out  to  sea,  Wlittlier  wc  were  not  in  The  present  unparalleled  state  of  dis- 
a  eoodition  to  follow  with  any  hopes  of  ciplioe,  throoghont  our  navy,  would,  of  it- 
overtaking  them.  See  fig.  2<).  self,  give  us  the  command  of  the  ocean ; 
III  the  fiimoos  battle  of  Trafalgar,  in  but  we  are  greatly  indebted,  at  the  same 
which  the  immortal  Nelson  quitted  his  time,  to  an  excellent  code  of  signals,  both 
earthly  frame,  the  combined  fleets  were  for  the  day  and  the  night,  whereby  every 
drawn  up  in  tlie  form  of  a  crescent,  and  operation  and  manceovre,  may  be  directed 
awaited  our  attack,  which  was  made  in  a  with  readiness  and  perspicuity.  The  day 
dooble  column,  apparently  bearing  down  signals  are,  for  the  most  part,  made  by  flagiy 
upon  their  centre.  This  novel  mode  of  jacks,  and  pennants ;  the  night  signals  by 
coming  hato  action  kept  the  enemy  com-  lanterns,  blue  Ughts,  maroons,  &c.:  inboth, 
pletely  in  suspense :  it  threatened  every  pert  tiie  firing  of  guns,  either  to  windward  or 
of  their Ime.  If  our  two  columns  had  turned  to  leeward,  occasionally  is  added.  When 
the  same  way,  they  would  have  been  able  fleets  are  large,  or  their  duty,  extensive, 
to  do  infinite  damage  in  that  quarter,  be-  especially  in  cruizing  to  intercept  a  convoy 

'  fore  the  other  wing  of  the  enemy  cobM  ofmerchant  vessels,  &c.  there  are  repeating 

COBM  np   to  soccoor  their  overpowered  frigates,  which  display  the  several  signab 

friends:   if  the  two  columns  should  cut  made  by  the  commander;  so  that  they  may 

,   throagh  the  eentre,  they  must  destroy  if,  be  oommunieated  to  all  the  vessels  ;  every 

and  effectually  separate  the  two  wings,  so  •ignal  being  kept  flying  until  answered  by 

as  to  leave  them  ignorant  of  each  other's  all  ships  to  which  they  may  relate. 
fiite.  Such  was  the  fact:  the  enemy,  though        We  shall  now  offer  to  our  readers  soma 

'  superior  in  numbers,  lost  no  less  than  nine-  niinntise  relative  to  the  fighting  of  a  ship, 

teeo  sail  of  the  line.    The  reader  may  form  under  ordinary  circimistances ;  observing, 

tome  conception  of  that  glorious  event  by  that  under  the  head  of  Navigation  much 

a  reference  to  fig.  21.  will  be  found  to  instruct  the  learner  in  as- 

Perhaps  notliiug  can  pUce  a  fleet  m  a  certaining  a  vessel's  course,  way,  &c. ;  and 

HMNre  daogeions  state,  and  render  it  let^  under  the  head  of  Quadrant  what  reUites 

able  to  resist  an  attack,  than  making  sail  to  tlie  common  mode  of  taking  observa- 

before  the  wind,  in  a  line  of  battle  a-head,  tions,  for  the  purpose  of  ascertaining  a  ves- 

to  avoid  a  pursuing  enemy.  In  such  a  case,  set's  locality. 

whenever  tlie  rear  of  that  line  can   be        When  orders  are  given  to  "  clear  ship  for 

brought  to  action,  it  becomes  subject  to  an  action,"  the  boatswain  and  his  mates  whis- 

accumuhitiiig  force,  in  consequence  of  tlie  tie,  and  call,  at  the  vanons  batchwaya,  to 

pumiing  fleet  thickening  upon  it ;   while  warn  all  who  are  between  decks :  the  iMun* 

the  van  of  its  own  line,  being  to  leeward,  mocks,  or  beds,  are  instantly  nnfaooked, 

must  make  many  tacks,  or  at  least  two  long  packed,  and  sent  on  deck,  to  be  put  into 

ones,  before  it  can  succour  its  rear.    The  the  nettings  on  the  waist,  forecastle,  quar- 

disadvantage  must  be  very  great  even  if  all  ten,  poop,  &r.  where  they  serve  as  an  ex- 

the  ships,  on  both  sides,  sail  upon  an  exact  cellent  defence  against  mnsketry.    Whtie 

equality ;   but,  as  tliat  m  never  the  case,  some  of  the  seamen  are  thiu  employed  be- 

many  of  the  flying  ships  will  be  probably  tween  decks,  others  are  aloft  securing  the 

driven  completely  to  leeward,  and  never  be  yards  in  chain  slings,  so  as  to  prevent  them 

able  to  aflfoid  the  smallest  assistance.    Yet  from  falling  when  the  Itaul-yards  may  be 

British  seameji;'  even  when  compelled  to  severed  by  cannon  shot ;  materials  for  re- 

retirt  before  a  very  superior  force,  gene-  pairing  the  rig^^ing  are  also  pUced  in  readi- 

irally  manage,  by  some  well  contrived  de-  ness ;  shot-plngn,  for  stopping  holes  near, 

▼ice,  to  intimidate  their  pursuers,  or  to  put  or  under,  the  sorfiMre  of  the  water,  are  dis- 

oo  so  good  a  fare,  as  to  convince  them  of  pensed ;  and  every  attention   is  paid  to 

the  dear  price  at  which  tlic  victory  is  to  be  ascertain  that  the  pumps  are  in  order,  so 

bought.    Of  this  we  cannot  quote  a  more  as  to  clear  the  hold  in  case  of  leaks.    The 

appropriate  instance  than  the  escape  of  five  decks  arc  cleared  of  every  incnrabrance,  by 

sail  of  oiir  ships,  under  the  command  of  the  removal  of  chests,  Aec  into  tlie  hold ; 

Admiral  Comwallis,  from  no  less  than  nine-  tlie  various  gun-tackles'  are  fanpected ;  and 

teen  sail  of  French  ships  of  tlie  line :  an  all  the  necessary  implements,  such  as  pow- 

cscapa  restUtrng  entirely  firom  the  namrn-  der-hidles,  worms,  ramsien,.  sfiongcs,  &c. 

vitt  of  the  British  Adoiiral^  whereby  be  are  duly  tapplied.  All  bdpg  ready,  tba sna* 


TACTICS. 

f  ton  and  his  mate^  together  with  the  cheftt  or  dottbM  upon,  9»  j>  tiw  battle  of  tlw 

of  medicines,  instnunents,  bandages^  Ac.  are  Nile. 

prepared  in  the  coek-pit ;  tiat  is,  down  the  Daring  an  engagement,  the  coorses  ar0 
hatchway,  below  the  ordinary  reach  of  the  commonly  hauled  op,  as  before  stated ;  the 
enemy's  shot.  The  officers  and  men  repair  top-gaUant-sails  and  stay-sails  are  also  furled, 
to  their  poets,  the  powder-room  is  opened,  The  movement  of  each  ship  is  chiefly  regu- 
the  hatches  are  all  laid,  the  marines  drawn  lated  by  the  main  and  fore-top  sails,  and  the 
np  on  the  forecastle,  qnartar-deck,  and  jib,  reserving  the  miaen  to  fill,  or  to  be 
poop,  the  gnns  are  mn  oat  and  levelled^  thrown  aback,  as  an  aid,  either  to  accelerate 
and  tlie  coaraes,  (that  is,  the  lower  satis)  the  ship,  or  as  a  cheek  to  prevent  her  pass- 
are  chied  op,  to  prevent  their  being  set  on  ii^  tiie  enemy.  The  frigates,  tenders,  and 
Are  by  the  discharges  firom  the  cannon;  other  small  vessels  generally  lay  to,  or 
also  to  render  the  sliip  more  manageable.  hover  aboat  in  the  rear,  to  repeat  signals, 

Hie  greatest  attention  is  always  paid  to  or  to  aid  crippled  ships.    These,  not  being 

takmg  a  good  aim  before  a  gon  is  fired ;  coniidered  as  ships  of  the  Une,  are  not 

that  every  shot  may  hit  some  part  of  the  attacked,  except  by  vessels  of  their  own 

enemy's  hull;  the  nearer  to  the  water's  edge  class;  therefore,  when  a  fleet  is  not  well 

the  better.    The  captain,  master,  purser,  manned,  it  is  common  to  take  all  the  spare 

Ste,  remain  on  deck  to  fight  the  ship,  and  hands  fitmi  such  to  assist  on  board  the  figlit- 

to  note  down  all  occurrences,  while  the  sig-  ing  slups.    Mlien  a  fleet  is  superior  in  num- 

nal-master  attends  16  and  answers  what-  hers,  it  is  proper  to  keep  some  of  them  in 

ever  signals  may  be  thrown  out  by  the  reserve,  stationuig  them  behind  the  weaker 

commander  of  the  fleet,  or  division.    It  is  parts  of  the  Kne  to  succour  such  as  may,  by 

ever  a  primary  object  to  phice  the  ship  in  the  loss  of  masts,  &c.  become  noinanage- 

iac(i  a  position  as  may  annoy  the  enemy  able,  and  to  take  advantage  of  any  opportn- 

roost ;  yet,  at  the  same  moment,  evade  his  nity  to  chase,  and  lay  aboard  of  whatever 

principal  defences:   this  is  best  done  by  of  the  enem3r^  sliips  may  quit  the  line  for 

laying  diagonally  upon  her  quarter,  or  bow,  the  pprpose  of  escaping.    In  order  to  ob* 

and  especially  across  her  stem,  so  as  to  serve  what  is  going  on,  the  admiral  gene- 

rake  her  fore  and  aft;  whereby  her  guns  tally  removes  to  some  firigate,  on  board 

will  soon  be  dismounted,  and  the  men  driven  which  he  hoists  his  flag ;  near  him  should 

from  their  quarters.  be  some  of  the  best  sailing  cutters,  brips, 

Thb  description  of  the  manner  in  which  Ac.  to  convey  orders  which  could  not  be 
the  battle  is  carried  on  by  each  ship,  wiU  accurately  delivered  by  signal,  or  by  tele- 
serve  as  an  illustration  of  the  whole ;  but  it  graph. 

may  be  necessary  to  add,  that  the  disposi-  Boarding  is  most  commonly  resorted  to 

t^on  of  a  fleet  must  be  suited  to  the  posi-  by  privateers,  in  tlicir  attacks  upon  mer- 

tion    the    adversary   may   have  assumed,  chant  vesseb ;  but  among  ships  of  the  line 

When  au  enemy  opposes  a  direct  Hue,  op-  is  rarely  practised.    Our  commanders  are 

posite  to  that  of  his  own  fleet,  the  admiral  perhaps  more  forward  than  those  of  any 

rarely  does  more  than  make  the  signal  for  other  nation,  except  the  Turks,   in  this 

Ime  of  batUe  abreast,  perhaps  a  cable's  kind  of  enterprize,  which  is  replete  with 

length  asunder,  thus  coming  at  once  to  hazard.    The  best  mode  of  boarding,  espe- 

close  engagement,  ship  opposed  to  ship,  cially  if  there  be  any  swell,  is  to  keep  on 

or  rather  the  two  fleeto  intermixed  alter-  the  enemy's  weather  quarter ;    now  and 

nately,  their  heads  laymg  difierent  ways :  theorif  the  saiUng  of  your  ship  will  allow, 

if  they  should  pass  each  other,  it  is  usual  to  yawing,  so  as  to  throw  vour  fire  into  her 

put  about,  and  resume  the  engagement  in  stem  :  when,  by  this  means,  you  have  done 

the  same  manner.    When  the  enemy  bear  any  execuHon,  it  will  be  proper  to  pass 

down  in  a  line  a-head,  it  is  customary  to  close  under  the  enemy's  stern,  raking  her 

receive  them  in  the  same  manner,  to  pre-  fore  and  aft  with  your  guns  doable  shotted, 

vent  their  cuttmg  off"  a  part  of  the  line  ;  and  then  lay  her  aboard  upon  her  lee  beam, 

thb  depends  greatly  on  the  direction  of  the  having    your   tops   well    manned  to    fire 

wind:  but  if  it  be  on  the  beam,  that  b  full  upon   the  enemy's  decks,   on  which  also 

on  the  side,  or  in  any  direction  aflbrdiog  grenades,  stinkpots,  fire-balb,  &c.  s\H>n\d 

the  means  of  aiding  your  van,  without  de-  be  dbchanred.    Having  grappled  the  ship 

lay,  by  a  press  of  sail,  such  a  mode  of  at-  to  your  adversary's  chahw,  yonr  boarders 

tack  wiU  subject  the  enemy  to  have  hb  jnmp  into  lier,  under  the  cover  of  the  fire 

own  line  cut,  as  Was  done  by  Rodney  ;  ©f  your  smaU  arms.    Iq  ciue  of  repube, 


T.^NIA. 

the  ttUck  to  leeward  is  most  fiivoiirable  to  dred  and  twenty  feet  long ;  its  joints  are 

tlie  retreat  of  your  men ;  besides,  it  is  far  streaked  transversely ;  it^  ovaria  are  dis- 

easier  to  cast  off  from  the  enemy,  than  posed  like  the  petals  of  a  rose.     5.  T. 

it  would  be  if  yon  were  to  windward  of  vulgaris,  has  two  lateral  months  in  each 

her.  joint ;  it  attadies  itself  so  firmly  to  the  in* 

TiONIA,  in  natural  history,  tape-worm  ^  testines,  that  it  can  scarcely  be  removed  by 

body  flat,  and  composed  of  numerous  arti-  the  most  violent  medicines ;  it  is  slender^ 

ailations :  head  with  four  orifices  for  sue-  and  has  tlie  appearance  of  being  nem- 

tion,  a  little  below  the  mouth :  mouth  ter-  branaceous ;  it  is  somewhat  pellncid,  from 

minal,  continued  by  a  short  tub^  into  two  ten  to  sixteen  feet  long,  and  abont  four 

ventral  canals,  and  generally  crowned  vrith  a  lines  and  a  half  broad  at  one  end.    6.  T. 

double  series  of  retractile  hooks  or  holders.  trottSB,  which  chiefly  inhabits  the  liver  of 

Gmdin  has  enumerated  almost  one  hon-  the  trout,  but  is  also  to  be  found  in  the  in« 

dred  species,  besides  varieties :  he  has  di-  testines  of  the  human  species.    7.  T.  so* 

vided  them  into  sections.    A.  Those  found  lium,  has  a  marginal  mouth,  one  on  each 

in  other  parts  besides  the  intestines,  and  joint.      8.   T.  ovilla,  found  in  the  liver 

furnished  with  a  vesicle  behind.    B.  Those  and  omentum  of  sheep.    9.  T.  celebralia 

found  in  the  intestines  only,  and  withoot  a  ii  aggregate ;  numerous  animalcules  united 

terminal  vesicle.    C.  Those  vrith  the  head  by  their  base  to  a  large  common  vesicle, 

anarmed  with  hooks.'   The  vrorms  of  tbe  distributed  about  the  snriace  and  retractile 

first  section  are  found  infesting  MammaUa,  within  it.    This  is  foimd  in  vast  nnmbers  in 

reptiles,  and  fish.   Tlmse  of  the  second  sec-  the  brain,  or  spinal  marrow,  immediately 

tion  are  found  in  the  Manmialia,  in  birds,  beneath  the  brain  of  sheep.    These  no- 

and  in  fish ;  and  those  of  the  third  section  xious  animalcules  occasion  giddiness  and 

infest  Mammalia,  birds,  reptiles,  and  fish,  staggering,  and  the  disease  known  by  tlie 

This  genus  of  worms  are  destined  to  feed  name  of  the  dunt  or  rickets :  which  if  tlie 

on  the  juices  of  various  annuals,  and  are  contaming  vesicle  be  broken,  is  incurable  \ 

usoally  found  in  the  alimentary  canal,  gene-  for  these  minute  worms,  in  size  scarcely 

rally  at  the  npper  part  of  it    They  are  larger  than  a  grain  of  sanU,  are  each  of 

sometimes  found  in  great  nnmbers,  and  oc-  them  furnished  with   from  thirty-two    to 

casion  the  most  distressing  disorders.  They  tlurty-six  hooks  on  the  head,  by  which  they 

have  the  power  of  reproducing  parts  which  fix  tliemselves  firmly  to  the  substance  oif 

have  been  broken  off,  and  arc  therefore  the  braiu,  or  its  coatji. 
removed  with  the  utmost  difliculty  :  tbey        The  structure  and  pliysiology  of  the  tae- 

are  oviparous,  and  discharge  their  eggs  from  nia  are  curious,  and  it  may  be  amusing  as 

the  apertures  on  tlie  joints.  We  shall  give  a  well  as  instructive  to  consider  it  with  at- 

few  of  the  more  remarkable  species.  tention.    The  tscnia  appears  destined  to. 

1.  T.  vtsceralis,  which  is  inclosed  in  a  feed  upon  snch  juices  of  animals  as  are  al- 

vcsicle,  broad  in  the  fore  part,  and  pointed  ready  animalizcd ;  and  is  tlierefoie  most 

in  the  hinder  part ;  inliabits  the  liver,  tlie  commonly  found  in  the  alimentary  canal, 

pUcenta  uterina,  and  the  sac  which  con-  and  in  the  upper  part,  where  there  is  the 

tains  the  soperfinous  fluid  of  dropsical  per-  greatest  abundance  of  chyle  ;  for  chyle 

sons.  t.  T.  cellnlosa,  which  is  inclosed  in  a  seems  to  be  the  natural  food  of  the  tsenia. 

cartihiginous  vesicle,  inhabiting  the  cellular  As  it  is  thus  supported  by  food  which  is  al- 

snbttance  of  the  muscles ;  is  about  an  inch  ready  digestc<l,  it  is  destitute  of  the  com-* 

long,  half  an  inch  broad,  and  one-fourth  of  plicated  organs  of  digestion^    As  the  Tj 

an  inch  thick,  and  is  very  tenacious  of  life,  solium  is  most  frequent  in  this  couotiy,  it 

5.  T.  dentata,    has  a  pointed  head;    the  may  be  proper  to  describe  it  more  partica- 

large  joints  are  streaked  transversely,  and  larly. 

the  small  joints  are  all  dilated  j  the  osculum        It  is  from  three  to  thirty  feet  long,  some 

or  opening  in  tlie  middle  of  both  margins  is  ray  sixty  feet.    It  is  composed  of  a  head 

somewhat  raised.     It  is  narrow,  ten  or  in  which  are  a  mouth  adapted  to  drink  up 

twelve  feet  long,  and  broad  in  the  fore  fluid*!,  and  an  apparatns  for  giving  the  head  , 

parts:  its  ovaria  are  not  visible  to  the  naked  a  fixed  situation.    The  body  is  composed 

eye;  and  the  head  underneath  resembles  a  of  a  great  number  of  distinct  pieces  arti- 

heart  in  shape.    It  inliabits  the  intestines,  culated  together,  each  joint  having  an  or- 

4.  T.  lata,  is  white,  with  joints  very  short  gan  by  w^ch  it  attaches  itself  to  the  neigfa- 

and  knotty  in  the  middle ;  the  osculum  is  bouring  part  of  the  innec  coat  of  the  mtea- 

It  is  firom  eigliteen  to  one  hon-  tine.    The  jointa  atarett  the  head  are  at 
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>tray9  small,  and  they  become  gradually  en- 
larged as  tlicy  arc  further  removed  from  it ; 

but  towards  the  tail  a  fenf  of  the  )ast  joints 
again  become  dimuiished  in  size.  The  ex- 
tremity of  the  body  is  terminated  by  a 
small  semicircolar  joint,  which  has  no  open- 
ing in  it« 

The  head  of  this  animat  is  composed  of 
ttkt  same  kind  of  materials  as  the  other 
parts  of  its  body ;  it  has  a  roimded  opening 
at  it«  extremity,  which  is  considered  to  be 
its  month.  Hits  opening  is  continued  by  a 
short  duct  into  two  canals;  these  canals 
pass  round  every  joint  of  Uie  animal's  body , 
and  convey  the  aliment  Surrounding  the 
opening  of  the  mouth  are  placed  a  number 
of  projecting  radii,  which  are  of  a  fibrous 
texture,  whose  direction  b  longitudinal. 
'These  radii  appear  to  serve  the  purpose  of 
tentacula  for  fixing  the  orifice  of  the  mouth, 
as  well  as  that  of  muscles  to  expand  the  ca- 
vity of  the  mouth,  from  their  being  insert- 
ed along  the  brim  of  that  opening.  After 
the  rounded  extremity  or  bead  has  been 
narrowed  into  the  neck,  the  lower  part  be- 
comes flatted,  and  has  two  small  tubercles 
placed  npon  each  flatted  side;  the  tuber- 
cles are  concave  in  the  middle,  and  appear 
destined  to  serve  the  purpose  of  suckers  for 
attaching  the  head  more  effectually.  Tlie 
internal  stnictiii^  of  the  joints  composing 
the  body  of  this  animal  is  partly  vascuUr 
and  partly  celluhur ;  the  substance  itself  a 
white,  and  somewhat  resembles  in  Its  tex* 
tare  the  coaguhited  lymph  of  the  human 
blood.  The  alimentary  canal  passes  along 
each  side  of  the  animal,  sending  a  cross  ca- 
nal over  the  bottorii  of  each  joint,  which 
connects  the  two  lateral  canals  together. 

Mr.  Carlisle  injected  with  a  coloured 
size,  by  a  single  push  with  a  small  syringe, 
three  feet  in  length  of  these  canals.  In  the 
direction  from  the  mouth  downwards.  ,  He 
tried  the  injection  the  contrary  way,  but  it 
seemed  to  be  stopped  by  valves.  The  ali- 
mentary canal  is  impervious  at  the  extreme 
joint,  where  it  terminates  vrithont  any  open- 
ini;  analoj!Oiis  to  an  anus.  Each  joint  has  a 
vascular  joint  occupying  the  middle  part, 
which  is  composed  of  a  longitudinal  canal, 
from  which  a  great  number  of  Jateral  canals 
branch  off  at  right  angles.  These  canals 
contain  a  fluid  like  milk. 

The  taenia  secmA  to  be  one  of  the  sim- 
plest vascular  animals  in  nature.  The  way 
in  idiich  it  is  nourished  is  sinj^ilar;  the 
food  being  taken  in  by  tlie  mouUi,  pas<r« 
into  the  alimentary  canal,  and  is  ttins  made 
to  visit  in  a  general  way  the  dififerent  parti 
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of  the  anhnal.  As  it  hu  no  excretory 
ducts,  it  would  appear  that  the  whole  of  it* 
alimentary  fluid  is  fit  for  nourislimenf ;  the 
decayed  parts  probably  dissolve  into  a  fluid 
which  transudes  through  the  skin,  which  is 
extremely  porous. 

This  animal  has  notliing  resembling  a 
brain  or  nerves,  and  seems  to  have  no  or- 
gans of  sense  but  those  of  touch.  It  is 
most  probably  propagated  by  ova,  which 
may  easily  pass  along  the  circulating  vesiiels 
of  other  animals.  We  cannot  otherwise 
explain  the  phenoinena  of  worms  being 
found  iu  the  eggs  of  fowls,  and  in  the  intes- 
tines of  a  fcetns  before  birth,  except  by 
supposing  their  ova  to  have  passed  through 
the  circulating  vessels  of  the  mother,  and 
by  this  means  been  conveyed  to  the  foetus. 

The  chance  of  an  ovum  being  placed  in 
a  situation  where  it  will  be  hatched,  and 
the  young  find  convenient  subsistance,  must 
be  very  small ;  hence  the  necessity  for  their 
being  very  prolific.  If  they  had  the  same 
powers  of  being  prolific  which  they  now 
have,  and  tlieir  ova  were  afterwards  very 
readily  hatched,  tlien  the  multiplication  of 
these  animals  would  be  immense,  and  be- 
come a  nuisance  to  the  other  parts  of  the 
creation. 

Another  mode  of  increase  allowed  to  tae- 
nia (if  we  may  call  it  increase)  is  by  an  ad* 
dition  to  the  number  of  their  joints.  If  we 
consider  the  indhndnal  joints  as  distinct  be- 
ings, it  is  so ;  and  when  we  reflect  upon  the 
power  of  generation  given  to  each  joint,  it 
makes  this  conjecture  the  more  probable. 
We  can  hardly  suppose  that  an  ovum  of  a 
tenia,  which  at  its  fiill  growth  is  thirty  feet 
long,  and  composed  of  four  hundred  joints, 
contained  a  young  tainia  composed  of  this 
number  of  pieces ;  but  we  have  seen  young 
taeniae  not  half  a  foot  long,  and  not  possess- 
ed of  fifty  joints,  which  still  were  entire' 
worms.  We  have  also  many  reasons  to  be- 
lieve, that  vrhen  a  part  of  this  animal  is 
broken  off  fh>m  the  rest,  it  is  capable  of 
forming  a  head  for  itself,  and  becomes  an 
independent  being.  The  simple  construc- 
tion of  the  head  makes  its  regeneration  a 
ranch  more  easy  operation  than  that  of  tlie 
tails  and  feet  of  lizards,  which  are  composed 
of  bones  and  complicated  vessels  >  but  thtt 
last  operation  has  been  proved  by  the  ex- 
periments of  Spallanzani  and  many  other 
naturalists. 

TAFFETY,  in  commerce,  a  fine  smootli 
silken  stuff,  remarkably  glossy.  See  Silk. 
There  are  taffetics  of  alt  colours,  liuiie  plain^ 
and  others  striped  with  gold,  silver^  eicc. 
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otticn  rii«qnfrc4,  otiien  floweiciJ,  &c.  >c- 
cardinit  to  tlie  faary  of  tlie  workniM). 

TAGEI'ES,  in  liotaDy,  man/fcbld,  >crniH 
of  the  Syiigcnetia  Polyjt«)nia  Aiipertim  dan 
NDd  ordCFf  Natural  ord^r  or CooipMitirOtt. 
poitilbUs.  CDrymhifpra;,  JuMJeu.  EsMU- 
liil  duraclcr :  ealjri  one  leaved,  tive-leoth- 
<d,  (nhiiUr  \  llarcti  of  Uiv  taj  fttc,  peruu- 
btM;  down  witti  Grin  Ptcct  cbaff)  ;  Ttcep- 
lack  naked.  Thrrc  ate  toot  >pern-a,  aud 
arrrral  rarielie*;  tilt  T,  Mcvla,  ArHran 
maiygold,  i>  fnxn  tlin-e  rs  foiir  Irct  io 
lwi);hl,  dirided  Tram  tlin  middle  into  many 
bnnchc*,  cadi  hearinj;  one  Inr|[c  Hower; 
Invei  lonK.  pinnate ;  IrnAcli  dirk  green ; 
flowen  yellow,  tV«iD  brimiiiine  to  orange 
colmr :  of  ihii  ibcro  aie  lite  nnetio,  all 
anniiali. 

TALC,  iu  minenilDfcy,  ii  dirided  into 
lliree  anb>>p«cief,  ni,  1.  The  carChy  talc, 
which  i>  of  a  i;rrcni>h  oiiilr  rolonr.  com- 
posed or  glimmeriDK  pearly  innll  scaly 
part*:  it  toiti  ■  little,  and  leeli  nthet 
pray.  It  oreut*  in  Ihe  tin  minea  near 
Preyburfi,  in  Suony.  I.  Csnimc.a  Vene- 
lian  talc  u  of  an  appl«  ^rcto,  hIiicIi  poiMv 
oa  one  tide  into  gneniili  white,  afid  even 
into  silver  while ;  on  the  otber,  inio  upara- 
pis  iiTe«n,  It  ii  mauive,  dineintnattd,  and 
in  ciiremely  drlieale  crjKtali.  It  isiplen- 
dcBt  and  rhinitig;  IVels  very  Rrraty,  and  ii 
•a«ly  fiaogihle.  It  L>  infniibl«  before  the 
blow-pipe,  without  addition;  and  id  con- 
(tilncnt  parti  arc 
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TUi  ii  frequently  confounded  witli  niira, 
fnim  which  il  ii,  however,  diilinguithed  by 
wanl  of  elanlidly ;  by  its  |trea«y  li-el,  and 
cohjur.  Il  il  almost  entirely  confined  lo 
^  tin-  primilitu  monut^ina,  where  it  oecurs  in 
beds,  imbedded  in  leTpwiliae,  and  alio  in 
vein*.  Il  abonnd*  in  tlie  moiinbiiu  of  1^- 
nl  and  Salitinrf ,  brnce  >l  is  brooglit  lo  Ve- 
nice, and  on  that  accnunt  hat  oblahied  Uie 
namr  of  Venetian  talc.  It  is  e.nployed  at 
a  basis  fbi  colonicd  crayons,  and  for  the 
fa«(  rouge. 

X.  Indurated  laic  i<  of  a  ifrcenisb  iney 
colour;  It  occun  manive;  (nitre  shrninf, 
pastini*  to  glislening.  and  is  pearly,  feels 
MtJter  (rrasy.  Il  orcun  in  primrtive  moun- 
lanM,  where  il  fomis  beds  in  clay,  nble, 
nd  serpentine.  It  is  ihoocbt  lo  be  an  in. 
termcrli.it,.  link  between  steatite  am)  pot- 
■ou^  wLirh  »e«.    Il  is  found  in  Uk  Alps, 
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TALENT,  money  of  acconnt  amoiigit 
llic  incieuU.  Amongai  the  Jews,  a  talent 
in  weight  was  equal  to  sixty  maneli,  or  113 
tb'  10  01.  1  dm.  10}gr. 

TALES,  i.  t.  Iota  de  dnamtlantibu*,  by< 
slanders,  u  used  in  law  for  a  supply  of  tna|i 
impanelled  on  a  jury,  and  nnl  appearinjc,  or 
Ml  their  appraranec  challenged  and  ditnllow- 
eil,  when  the  judge  opon  niolion  orders  ■ 
supply  to  be  niade  by  ibe  sheriff  of  one  or 
niDte  inch  penons  u  are  present  in  court, 
lo  make  np  a  full  jnry. 

TAIXOW  free,  a  remarkable  tree  grow- 
ini;  iu  great  plenty  in  China ;  so  called  from 
ill  producing  a  substance  like  tallow,  whidi 
serves  for  the  same  porposB;  it  is  about  the 
bright  of  a  cberiy-iiee,  its  leave*  inform  oF 
a  heart,  of  a  deep  sliining  red  colour,  and 
iu  bark  very  imoolb.  Its  fruit  ia  inclosed 
in  a  kind  of  piHl,  or  cover,  like  a  chesnn^ 
and  consists  of  three  round  while  graina,,of 
tbc  size  and  form  of  a  small  nut,  each  hav- 
ing ill  peculiar  capsule,  and  within  ■  liltio 
Blune.  Tfaii  iloiie  L<  enconipMHid  with  • 
white  pnlp  wbicli  hu  all  the  properties  of 
true  tallow,  bulb  u  to  consistence,  cotont, 
and  even  tmell,  and  accordingly  the  Chi- 
nese make  ibeii  canities  of  it;  wbich  wonM 
doubtless  be  a*  guod  as  those  in  Europe,  if 
Ihry  knew  how  to  purily  Ihctr  vegetable 
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Uie  preparation  lliej  give  it  is  lo  melt  il 
down,  and  mil  a  Utile  oil  with  ii,  to  mako 
it  sottcr  and  more  pliaiii.  It  it  true  their 
candles  made  of  it  yield  ■  thicket  unoke^ 
and  a  dimmer  light  than  oars  -,  hut  thoa* 
deferla  are  owing  in  a  great  oieisure  to  Iba 
wicks,  whidi  are  not  of  cotton,  but  only 
a  little  tod  of  dry  light  wood  covered 
with  tliu  pith  of  a  riuh  wound  ronnd  it; 
wliieh,  bein;  very  porous,  serves  lo  fillnilt 
the  Dunnte  parts  of  the  tallow,  attracted 
by  Ihe  burning  stick,  which,  by  this  nieanif 
iikeptalite.    SeeToMen. 

TALI'A,  Uie  nwle,  in  uatuial  bBtory,  a 
genii*  of  Mammati*.  of  the  order  Fene. 
Gtoeric  cbarMler;  sis   fuiv-tettli  in  ttit 
Aa 
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nppcr  jaw»  noequal,  eight  In  the  loiter; 
tmkB  solitary,  in  the  npper  jaw  larger ;  se- 
ven grinders  in  the  npper,  and  six  in  the 
lower.    There  are  four  species. 

T.  Enropea,  the  common  mole,  is  about 
six  inches  in  lengtii,  withoot  the  tail.    Ito 
body  is  large  and  cyUndrical,  and  its  snout 
stronk  and  cartilaginous.    Its  skui  ia  of  ex- 
traordinary thickness,  and  covered  with  a 
dbr,  short,  but  yielding  to  that  of  no  other 
animal  in  fineness.    It  hears  with  particu- 
lar acnteness,  and,  notwithstandUig  the  po- 
pnkir  opinion  to  the  contrary,  poBsessea 
eyes,  which  it »  stated  to  be  able  to  with- 
draw,  or  project,  at  pleasure.    It  lives 
partly  on  the  roots  of  vegetables,  but  prin- 
cipally on  animal  food,  such  as  worms  and 
insects,   and  is  extremely  voraciont  and 
fierce.    Shaw  relates,   firom    Sir  Thomas 
Brown,  that  a  mole,  a  toad,  and  a  serpent 
have  been  repeatedly  inclosed  in  a  large 
gbss  vase,  and  that  the  mole  has  not  only 
killed  the  others,  but  ha9  devoured  a  very 
considerable  part  of  them.  It  aboonds  in  soft 
ground,  in  which  it  can  dig  with  ease,  and 
whicli  fnmbhcs  it  with  tlie  greate&t  supply 
of  food.    It  forms  its  ijpbterraneous  apart- 
mento  with  great  facility  by  ito  snout  and 
feet,  and  with  a  very  judicious  reference  to 
escape  and  comfort.    It  provinces  four  or 
five  yoimg,  in  the  spring,  in  a  nest  a  little 
beneath  the  surface,  cofhposed  of  moM  and 
herbage.    It  is  an  animal  injurious  to  the 
grounds  of  the  farmer,  by  throwing  up  in- 
numerable hills  of  mould,  in  the  construc- 
tion of  ito  habitation,  or  the  pursuit  of  ito 
food,  and  many  persons  obtain  their  sub- 
sistence from  the  premiums  which  are,  on 
this  account^  given  for  their  destmction. 
Moles  can  swim  witli  considerable  dexte- 
rity, and  are  tims  furnished  with  the  means 
of  escape  hi  tliose  sudden  inundations  to 
which   they  are  frequently  exposed.    In 
Ireland,  tlie  mole  is  unknown.    Sec  Mam- 
malia, Phite  XX.  fig.  5. 

T.  radiata,  or  the  radiated  mole,  is  very 
similar  to  the  above,  from  which  it  is  prin- 
cipally distinguished  by  a  circle  of  radiated 
tendrils,  resembling  the  ray  of  a  boot  spur, 
attached,  to  the  nose.  It  is  a  native  of 
North  America.  See  Mammalia,  Fbte 
XX.  fig.  6. 

TALUS,  in  fortification.  Tains  of  a  bas- 
tion, or  rampart,  is  tlie  slope  or  diminution 
allowed  to  such  a  work,  whether  it  be  of 
earth  or  stone,  the  better  to  support  its 
weiglit.  The  exterior  talii^  of  a  work,  is 
ito  slope  on  the  side  towards  the  country, 
which  is  always  made  as  little  as  postiblei 
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to  prevent  the  enemy's  scaUdo ;  nnleas  the 
earth  be  bad,   and  theit.it  is  absolutely 
necttsary  to  allow  a  considerable  talus  for 
ito  parapet    The  interior  talus  of  a  work 
is  ito  slope  on  the  ufiside  towards  tlie  place. 
TAMARINDUS,  in  botany,  tanua-lmd 
<r«f,  a  genus  of  the  Monadelphia  Triandria 
clasa  and  order.    Natural  order  of  Lomen- 
taceft.    Leguminosas,   Jinsieu.     ERsential 
character:  calyx  four-parted ;  petals  three ; 
nectary  of  two  short  brbtles  nailer  the  fila- 
mento ;  legume  pulpy.    Tliere  is  only  one 
spedea,  riz.  T.  indica,  tamarind  tree,  which 
growa  to  a  large  size  in  those  countries, 
where  it  isa  natiye  ;  the  stem  is  very  large*, 
covered  with  a  brown  bark,  dividing  into 
many  branches  at  the  top,  and  spreading 
wide    every  way ;   the  flowers  come  out 
from  the  side  of  the  branches,  five,  six,  or 
more  together,  in  loose  branchtm;  the  pods 
are  tiftck  and  compresjied,  tlio«e  from  the 
West  Indies  are  from  two  to  fi\e  iurlies  in 
length,  containing  two,  throe,  or  t'eiir  seeds ; 
those  from  the  East  Indies  are  nearly  twica 
as  long,  and  contain  five,  six,  and  even  se- 
ven seeds  \  planto  raised  from  both  Uieso 
■re  so  much  alike  as  not  to  be  distinguish- 
ed ;  the  diflference  in  the  size  of  the  pods  ia 
probably  owing  to  soil  and  culture.    The 
calyx  is  straw-coloured  ;  the  petab  are  yel- 
lowish,   beautifully   variegated   witli    red 
veins;  peduncles  half  an  inch  in  length, 
each  fiirnished  with  a  joint,  at  which  tli« 
flower  turns  inwards ;  filamcnto  commonly 
three ;  they  are  pnri>le,  and  the  anther^  art 
brownish.  The  timber  of  tlic  tamarind  tre« 
is  heavy,  firm,  and  hard ;  sawn  into  boards, 
it  is  converted  to  many  useful  purposes  iu 
building.    The  fruit  is  used  both  in  food 
and  medicine.    In  many  parto  of  America, 
particuhtfly  m  Curasao,  they  eat  abundance 
of  it  raw,  without  any  inconvenience.    In 
Martinico  also,  they  eat  the  unripe  fruit, 
even  of  the  most  austere  kind. 

TAMARIX,  in  botany,  famari«ilc,  a  genns 
of  the  PentandriaTrigynia  class  and  order. 
Natural  ordftr  of  Succulents.  PortiihKsesF, 
Jussieu.  Essential  character:  calyx  five- 
parted;  petab  ^we;  capsule  one-celled, 
three- valved ;  s^ds  pappose.  There  arm 
four  species :  we  sliall  notice  the  T.  galUca^ 
French  tamarisk,  vrhich  U  a  native  of  tli« 
south  of  France,  Spain,  Italy,  Riisnia,  Tar- 
tary^  Barbary,  and  Japan,  whrre  it  grows 
to  a  tree  of  a  middling  size  ;  in  EngUud  it 
is  rarely  more  tlian  fourteen  feet  in  hf-ijcht. 
The  bark  u  rough,  and  of  a  dark-brown  co- 
lour ;  it  sends  out  many  slender  braiiches, 
most  of  irtiioh  spread  out  fiat,   liangini^ 
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•kiittimrd*  *t  Ibctr  tndi  -,  iheM  are  rovtr^d 
with  ■  ctionnt  colmirpil  bark,  and  fiunuli- 
eil  wilh  very  nsirow,  finfly-diviiied  Icavpi. 
ofa  titiitlii  itreen  cnlonr,hav]ngaRiilllravri 
or  indrBtuTM.  Ktiidi  llu  ovrr  each  other 
likeicilnof  tiib  jThcllDwen  vc  produrrd 
iq  Uper  Biiikn,  ml  the  end  of  lb>  brsnclies, 
■FTcral  of  llwm  growing  on  the  name 
bnuidiM ;  the  tpiko  are  alxrat  an  iorli 
lonji,  tli«  flawen  are  Ml  very  close  aJI 
round  tbc  ipike ;  rhey  are  nnall,  and  have 
five  roncave  pelub,  of  a  pale  fle>)i  colour, 
with  five  ilender  •lamina,  lenninated  liy 
roiinJiih  red  aiitliers  ;  Ibe  flowera  appear  in 
July,  and  are  lacreeded  bj  oblooc,  arutt- 
poiDted,  Ihree-roraered  eapxilcii,  filled  sitli 
imall  downy  leedi,  nidch  leldom  ripto  in 
EnitUnd. 

TAMBAC,  a  mixture  of  cold  and  rap- 
per.  which  the  people  of  Siam  bold  more 
l>eanlifiJ,  and  kI  a  peater  valne  on,  tlun 
Eold  ilKlf. 

TAMBOUR,  in  architecture,  a  term  ap- 
plied to  the  Carioihian  and  Compotilc  ra- 
pitat',  u  bearini;  Mrae  reaeinblaDce  id  a 
drum,  whidi  llie  French  call  lanibour. 

Tamsouh  a  aUo  lued  for  a  little  box  of 
llmhrr-work,  aovered  «ilh  a  cciLnic,  willi- 
in  iide  Tlte  porcta  of  certain  cbntclipt,  botli 
to  t'rrtenl  the  view  of  personi  pauan;  by, 
and  to  keep  off  tlie  Kind,  Ctc.  by  mt  ant  uf 
folding  doon. 

TAMUS.  in  bobny,  UwJc  bryoiry.  a  ge- 
niu  of  tlie  Dioecia  Heiaiidria  rla»  and  or- 
der. Nalnral  order  of  Sarroentaces.  Ai- 
(taragi,  Juuien,  Eatcntial  cbaiactcr:  ca- 
lyn  Hx-parled  ;  corolla  none  :  feniair,  sljle 
Irilid ,  lierry  tliree-cellrd,  inferior ;  iccdi 
two.  Tliire  are  two  Ipecki,  ria,  T.  eom- 
nioaui,  common  bitrk  bryony,  and  T.  ere- 
Ilea,  Creton  black  biynny. 

TANACETUH,  in  boUny.raniy.a  pcnui 
of  Ibe  SyDgencaia  Polygamia  Supeilliia  clau 
and  order.  Nninral  order  of  Cumpoiila' 
Dincoida.  Corytnbtferc,  Jtiuieu.  Eurn- 
tial  cbaracter :  calyx  imbricate,  lienuipbe- 
rical ,  corolla  ray*  obtolcte,  Irifirl,  Ronie- 
timei  none,  and  all  tbe  flowen  heiniaphro- 
dile  :  down  Ribmarfinate :  receptacle 
naked.  "Diere  are  nine  specie!,  of  which 
the  T.  vnlgare,  common  tanay,  has  a  5broa> 
creeping  root,  which  epreadi  to  ■  ^eal  dis- 
tance i  the  herb  is  biller,  poueMlng  a 
itroD);  aromatic  smell.  Il  ii  a  native  of 
Enrope  and  Siberia,  in  hi(.-h  meadows  and 
pasttiiei,  on  the  banks  of  rivers,  and  in 
owaMpy  places,  Ugwering  fiom  June  to  Aa- 
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Didyumia  Angiotperaiia  rU(i  and  ordert  , 
EuTDiial  diBUGtci :  etiyn  cylindiiMl,  tnut-  i 
cate;  coroha  tubular,  alnuut  eqnal,  li>a>  , 
dell  i  radiment  of  a  tirtli  lilamnnt ;  beltf' 
corticate,  very  larg«.  There  are  two  tp^  | 
ci»,  rii.  T.  JAToba,  and  T.  paraiilicul 
both  natives  of  Jamaica. 

TANAGRA.  tlie  lanaxrr,  in  natnral  b 
tory.  a  Renis  of  bird*  of  tlie  order  PaMerea. 
Generie  rbwacler:   hill  conic,  coraewblt    1 
inclinini  towards  the  point ;  upper  mandt   j 
ble  sligfally  ridged  and  iiniehed  near  tiMi  J 
ood.  There  uru  forty-four  iperjet,  of  wliich 
the  fallowing  deserve  the  chief  attention. 

T.  jacapa,  or  tlie  red-breatted  tanager,  ia 
of  the  si^e  of  a  ipaiTuw,  and  abonndi  in  va- 
rious parts  of  America.  It  ferds  on  fruila, 
Bod  fieqiieots  liacdeos.  lis  nest  is  of  a  ej- 
lindrical  form,  tiied  to  tlie  lioriiontal  braooh  ', 
of  a  tree.and  the  entrance  is  beneath.  It  j 
is  irenerally  seen  in  pairs. 

Tho  T.  uioa,  or  titmouse  of  Paradise,  h  . 
Dearly  as  large  ai  a  goldlindi,  ia  one  of  ths  | 
most  beautiful  birds  of  the  genus,  adorned  I 
•titli  the  moil  brilUant  plnmage  of  searin,  < 
blue,  green,  and  gold.  Il  is  fuundin  6ocla  I 
in  Cayenne  and  Guiana,  at  tlie  leaaon  who  I 
•  particular,  but  nndeicrihed,  finit  tree  ii  , 
in  bearing,  and  is  said  to  be  found,  in 
rauntrien,  only  in  the  immediate  vicinity  of  I 
these  trees.  It  may  he  confiaad,  and  fi  ' 
on  bread  and  milk  ;  but  has  no  powers  af  1 
melody. 

TANGENT,  in  geometry,  is  defined,  it   i 
general,  to  he  a  rif  ht  line,  which  totirlMi 
any  arch  of  a  curve,  in  lucb  a.manner,  that 
no  right  line  can  be  drawn  between  tb«    , 
ri|!)il  line  and  (he  arrji.'or  within  the  angl« 
tliat  is  formed  by  them.   Tbc  tangent  of  a« 
arch  is  a  riglit  line  drawn  perpendicularly 
from  tbe  end  of  a  diameter,  paniDf;  to  on* 
extremiij  of  llie  arab,  and  terminatei)  by  % 
tifiit  line  drA<m  from  the  centre  thmoffa    j 
the  other  end  of  the  aidi,  and  called  the  se- 
cant.   And  thecotancenl  of  anarch  is  iIm   1 
tangent  of  the  complement  of  Ihat  arch,   ' 
The  tangent  of  a  curve  is  i  riglit  line 
only  toadies  die  curve  in  one  point,  bat  *| 

In  order  tu  ilhistntethemethod  of  draw*  1 
ine  laucents  lo  curves,  let  A  C  G,  Plata 
XIV.  MitceL  fig.  10.  be  a  curre  of  uoj  I 
kind,  aud  C  the  given  point  from  when 
Ibe  tangent  ii  to  Ik-  drawn,  Then  « 
ceive  a  right  line,  ng,  to  be  carried  aloii| '  i 
uniformly,  parallel  lo  iltetf,  from  A  to  ' 
Q  ;  and  let,  at  tke  same  lime,  a  point,  f,»  ] 
move  in  lhat  line,  as  lo  deacnbc  tbc  givaa  i 
curve,  ACO:  abolelaiw,  ot  Ca,  aipr« 
Aa  i 
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the  Bmolmd  of  Am,  or  the  velocity  whiere*  and  by  Uie  same  nietiiod  of  wgaiagp  ihrn 
witb  the  line,  mgy  is  carried;  and  let  «S  arch,  CA,  hi  the  second  case,  «vill  fidl 
expre^  the  corresponduig  fluxion  of  m  p,  in  wholly  t>elow  F  C  D.  Therefore  F  C  D,  in 
the  position  m  C^,  or  the  velocity  of  the  both  cases,  is  a  tangent  to  the  curve  At  tiM 
poiDt,  py  in  the  line,  mg:  moreover,  through  point,  C ;  whence  the  triangles,  F»  C,  and 
the  pointy  C,  let  the  right  .line,  S  F,  be  €  a8,  being  simifau-,  it  appenn  that  the  sub- 
drawn,  mectuig  the  axis  of  the  carve,  A  Q,  tangent,  mF,  is  always  a  fourth  propor- 
in.F;  tiooal  to  nft,  the  fluxion  of  the  ordinate. 
Now,  it  is  evident,  that  if  the  Botion  of  p,  Cn,  the  flnxioo  of  the  absciss,  and  C  m,  the 
along  the  line,  «if,  was  to  become  equaU^  at  ordiute;  that  is,  Sa  :nG::  mC  :»  F. 
O,  the  poipt,  p,  would  beacS^wten  theHna  Hence,  if  the  absciss,  Am= je^  and  the  or- 
itself,  had  got  into  the  position,  mSg;  be-  ..  .  ..  n  i.  w^  yjc 
csiist,  by  tte  hypothcSiis,  C«  and  iS  es-  *°»temp  =  y,  we  shall  have  i.»F  =  y 

presses  the  dlitsaces  thatmi^t  be  described  by  means  of  wfatch  general  expression,  end 


by  tlie  two  uniform  motions  in  the  same  time,  the  equation  expressfaig  the  rehition  be- 

And  if  wsg  be  assnaied  tp  represent  any  Iween  x  and  y,  the  ratio  of  the  fluxions,  x 

9tkat  position  of  that  line,  and-s  the  con-  and  j  will  be  found,  and  from  thence  the 

temporary  position  of  the  ponit,  p,  still  sup-  length  of  the  sub-tangent,  at  F,  as  in  the  fol- . 

po«ng  an  equable  velocity  of  p;  then  the  hi  wing  examples. 

distances,  Cc^  and  et,  gone  over  in  the  t«  To  draw  a  right  line,  CT,  a  tangent 

same  time  by  the  two  motions,  wUl  always  to  a  given  circfe,  (flg.  i%)  B  C  A,  in  a  given 

be  to  each  otiier  as  the  velocities,  or  as  C  a  point,  C.    Let  CS  be  perpendicular  to  tlte 

tD»8.  Therefore,sineeCv:vf::Ca:n8,  diameter,  A  B,  and  put  A  B  =a,  BS  =  x, 

(which  is  a  known  property  of  siuifaur  tri-  and  8  C  =:  y.    Then,  by  the  property  of 

angles),  the  pohit, «,  will  always  foil  in  the  the  orcle,  ^(=€8')  =BSx  AS(=x 

right  Mne,  FC8,  (fig.  II):  whence  it  ap-  x  «— x)=:ox  —  x»;  whereof  the  fluxion 

pean,  that  if  the  motion  of  the  pouit,  p,  beinff  taken,  in  order  to  determine  tlie  m- 

along  the  Une,  m§^  was  to  become  uniform  tieof  jr  and^,  we  get  i^yz^ax-^tixi 

at  C,  that  point  would  then  move  in  the  x         9v            « 

right  line,  C8,  Instead  of  the  curve  hue,  consequenUy  -  =  ^— _=-^jBticli 

CG.    Now,  seeing  the  motion  of  p,  in  the  yj^          ^ 

descriptfon  of  curves,  must  either  be  an  ac-  aoltiplied  by  y,  gives  ^     =  ,^_^=  tba 

celerated  or  retarded  one;  let  it  be  firat  wb-tangent,  ST.    Whence,  O  bemg  sup. 

GonsKlered  as  an  accelerated  one,  in  which  po,ed  the  centre,  we  have  OS  (=l7-.*) 

«se,  the  frch,  C  G,  will  foU  whoUy  above  :  C  8  (=  y) ::  C  S  (=  y) :  S  T ,  Whidi  is  also 

thenghthne,  CD,  asm  fig.  10;  because  found  to  be  the  case  from  other  princi. 

the  distance  of  the  pomt,p,  from  the  axis,  p|^ 

A  Q,  at  the  «id  of  any  given  time,  U  greater  j.'  Xo  draw  a  tangent  to  any  given  point, 

than  It  would  be  if  tiie  acceleration  was  to  c,  (fig.  13)  of  the  conical  parabola,  AC  G. 

""^/^  n  \."*'*  '^  ^  acceleration  had  jf  the  laiu.  rectum  of  the  curve  be  denoted 

ceased  at  C,  the  point,  p  wo^d  have  been  by  a,  the  ordinate,  M  C.  by  y,  and  its  cor- 

^w^y.  found  m  the  «d  right  hue,  FS.  ripondiog  absci.;  AM,  by  x;  then  the 

But  If  the  mouon  of  the  point,  p,  be  a  re-  k„own  equation,  expressing  the  relation  of 

Urded  one,  it  wiH  appear,  byarymng  in  ^^jy,  bemg  axLf,  we  have,  in  this 

the  same  manner,  that  tiie  arch,  CG,  will  ^       -©            :r  >                » 

fall  wholly  below  Uie  right  line,  C D,  as  m  ^^  ^^  fluxion  a;r  =:  S  y>  ;  whence  ~. 

Tliis  being  the  case,  let  the  line,  m  g,  and  =  T'  ^^  consequently,  j  =  -7- =-j-» 

the  point,  p,  along  that  line,  be  now  «iip-  =«  x  =  M  F.    Therefore  the  siibtangent 

posed  to  move  back  af^in,  towards  A  and  is  just  the  double  of  its  corresponding  ab. 

«,  in  the  same  manner  they  proceeded  sciss,  A  M.  And  so  for  finding  the  tangents 

from  tiience ;  then,  since  the  velocity  of  p  of  other  species  of  curves, 

did  l)eforc  incivase,  it  niustt  now,  on  the  TANNING,   the  art  of  manufacluring 

contrary,  d<:crcase ;  and  therefore,  ait  p,  at  leatlier  from  raw  hides  and  skins.     Before 

the  end  of  a  given  time,  after  repaying  the  we  detail  the  process,  it  may  be  proper  to 

point,  C,  is  not  »u  near  10  A  Q,  as  it  would  observe,  that  raw  hides  and  skin^   being 

have  been  had  the  velocity  continued  the  composed  of  minute  ffbresinterHCc tin?  each 

same  as  at  C,  the  arch,  C  A  (as  well  as  C  G)  other  in  every  direction,  the  pcncral  opera- 

suwt  foil  wholly  above  the  right  Ime^  F  CD;  tion  of  tanning  consisU  chiefly  in  expanding 
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the  p^res,  and  dbsdlving  m  sort  ef  greasy 
saftMlknee  contained  m  theai,  and  then,  by 
mtiuit of  the  astringency  and  gonnnyren* 
nons  properties  of  oak  bark,  to  fiU  nut  re- 
mite  tkcoB,  80  as  to  give  firiruiess  aod  dura- 
biiity  to  the  whole  texture.  But  this  theo- 
ry hati  been  controverted  by  some  chemists, 
who  snppose  that  the  animal  jelly  contained 
in  the  skin  is  not  dissolved,  bnt  nnttes  dar- 
ing tlie  process  with  the  Mtnagent  prio- 
etple  of  the  bark,  and  forms  a  combination 
iDsolnble  in  vrater. 

The  process  of  tamiiDg  varies  considera- 
bly, not  only  in  different  coonCries,  but 
oven  in  different  parts  of  the  same  conntfy. 
The  folhvwing  is  the  method  most  approved 
and  practised  in  London  and  its  vicinity. 
The  leather  eoniiftt  chiefly  of  three  sorts, 
known  by  the  name  of  bnttf  or  backs, 
Ude%  and  sUns.  Bntts  are  generally  made 
from  the  stovtest  and  heaviest  o<  Mde^  and 
aie  managed  as  follows:  Af^er  the  boms 
are  taken  off,  the  hide*  are  laid  smooth  in 
heaps  for  one  or  two  days  in  the  rimnmer, 
and  for  &te  or  six  in  tlie  winter :  fhey  are 
then  bong  en  poles,  in  a  close  room  cdied  if 
smokehonse,  in  which  is  kept  a  imonlder- 
kig  fire  of  wet  tan;  this  occasioni  a  smidl 
degree  ef  patrefiiction,  by  which  means  the 
hair  is  easily  got  off,  by  spreadhig  the  hide 
on  a  sort  of  wooden  horse  or  beam,  and 
acrapint  it  with  a  crooked  knife.  The  hair 
being  taken  off,'  the  hide  is  thrown  into  a 
pit  or  pool  of  water  to  cleanse  it  from  the 
dirt,  &C.  which  beiqgdone,  the  hide  is  again 
sprMd  on  tha  wooden  beam,  and  the 
grease,  loose  fMi,  extnmeona  filth,  Sccl 
earefUly  scmbbed  ont  or  taken  off;  the 
Udea  ara  then  pot  into  a  pit  of  strong  R- 
^or  caUed  oone  or  wooaei  prepared  in  pits 
eaHed  letches  or  taps  kept  for  the  pmrpose, 
by  infbiing  gronhd  bark  in  water;  this  is 
termed  cdloaring :  aAer  which  they  are  re- 
moved into  another  pit  called  a  scowering, 
which  conmts  of  water  strongly  impreg- 
nated with  vitriolic  acid,  or  with  a  vegeta- 
ble acid  prepared  hom  rye  or  barley. 
This  operation  (which  is  called  raising,)  by 
distending  the  pores  of  the  hides,  oecsnions 
Ihem  more  readily  to  imbibe  the  oote,  the 
dfect  of  which  is  to  astringe  and  condense 
the  fibres,  and  give  finhnets  to  the  leather. 
ThoMdesare  then  taken  ont  of  the  seower- 
hif,  and  spread  smooth  in  a  pit  commonly 
fittad  with  water,  called  a  binder,  with  a 
ijnnBttij  of  ground  bark  strewed  between 


Allar  lymg  a  month  or  mx  wneksi  they 


are  taken  np;  and  the  decayed  bark  and 
liquor  being  drawn  ont  of  the  pit,  it  is  file! 
again  with  strong  ooze,  when  they  are  pot 
in  as  before,  with  bark  between  each  hide. 
They  now  lie  two  or  three  months,  at  the 
-  expiration  of  which  the  same  operation  U 
repeated;  they  then  remahi  four  or  five 
months,  when  they  agairf  undergo  the  same 
procots ;  and  after  being  three  months  in 
the 'last  pit,  are  completely  tanned,  nnkss 
the  hides  are  so  remarkably  stout  as  to 
want  an  addtfronal  pit  or  kiyer. 

The  whole  process  reqnires  from  eleven 
to  eighteen  months,  and  some  times  two 
years,  according  to  tlie  substance  of  the 
hide,  and  discretion  of  the  tanner.  When 
taken  ont  of  the  pit  to  he  dried,  they  are 
hung  on  poles;  and  af^er  bfiog  compressed 
by  a  steel  pin,  and  beat  ont  smooth  by 
wooden  hammere  called  beetles,  tlie  opera- 
tion is  complete ;  and  when  tliorooghly  d^, 
they  are  fit  fbr  sale.  Butts  are  chiefly  used 
for  the  soles  of  stout  shoes.  Tlie  leather 
which  goes  under  the  denomination  of  hidei 
is  generally  made  from  cow  hides,  or  the 
Kghter  ox  hides,  which  are  thu^  nrana^. 
After  the  horns  are  taken  off,  and  the  hides 
washed,  thry  are  pAt  into  a  pit  of  water  sa- 
turated with  Nme,  ^vHiere  they  remaiii  a  f^ 
days,  when  they  are  taken  out,  and  the 
hair  scraped  off  oki  a  wooden  beam,  as  b^ 
fore  described ,  they  are  then  washed  in  a 
pit  or  pool  of  wafer,  and  the  loose  flesh, 
&c.  being  taken  off,  they  are  removed  into 
a  pit  of  weak  ooze,  where  they  are  taken 
np  and  pnt  down  (wbirJi  is  technically 
termed  handling)  two  or  three  times  a-day 
for  the  first  week:  ev^  second  or  thM 
day  they  are  shifted  into  a  pit  of  fresh 
ooze,  somewhat  stronger  than  Ihe  former ; 
tin  at  the  end  of  a  month  or  six  weeks ; 
they  are  put  into  a  strong  ooze,  in  which 
they  are  handled  once  or  twice  a-week 
with  fresh  bark  for  two  or  three  months. 
They  are  then  removed  into  another  pit, 
called  a  hiyer,  in  which  ttiey  are  hid 
smooth,  with  bark  ground  very  fine,  strewed 
between  each  hide.  After  remaining  here 
two  or  three  months,  tliey  are  generally 
taken  up,  whm  the  Ooze  is  drawn  out,  and 
the  hides  put  in  again  with  flesh  ooze  and 
fresh  bark ;  where  after  lying  two  or  three 
montlis  more,  they  are  completely  tanned, 
except  a  few  very  stont  hides,  which  may 
require  an  extra  byer :  they  are  then  taken 
ont,  hung  on  poles,  and  being  hammered 
and  smoothed  by  a  sted  ph^  are,  when  dry, 
fit  for  sale,    lliete  hidca  are  odled  crop 
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IddcB;  they  are  from  ten  to  eiglitttnmontbt  Skini  tweli  up,  and  become  soft,    bf 

in  tanning,  and  are  nsed  ibr  the  soles  of  moistttre,  wfaicli  renders  then  permeable  to 

•liocn.  water.    Hence  tliey  are  easily  destroyed  bj 

Skins  is  the  general  term  for  the  skine  of  the  putrid  process  which  ensaes,  and  they 

calveis  seals,  hogs,  dogs,  &r.    These,  after  become  dry  and  brittle  when  the  moisture 

being  n^ashed  in.  water,  are  put  into  lime-  is  evaporated.    Accident,  no  doubt,  occ»- 

pits,  as  before  mentioned,  where  they  are  sioned  the  discovery  of  the  means  of  pre- 

taken  up  and  pnt  down  erery  third  or  venting  these  inconveniences  by  the  ose  of 

fourth  day,  for  a  fortnight  or  three  weeks,  certain  vegetable  snbsuncet,  particularly 


in  order  to  difaite  the  pores  and  dissolve  the  the  bark  of  oak.    It  was  seen  that 
gehitinous  parts  of  the  skin.    The  haur  is  prepared  with  these  substances  acquired 
then  scraped  off,  and  theBeshand  excres-  new  properties;  that  fvithout  loshig  their 
fences  being  removed,  they  are  pat  into  a  6exibility  they  became  less  permeable  to 
pit  of  water  impregnated  with  pigeon-dung  water;  more  firm,  more  compact,  and  io 
(called  a  grisiner  or  mastring,)  forming  a  soim  measure  incapable  of  putrefactioii. 
strong  alkaline  ley,  which  in  a  week  or  ten  These  observations  gave  birth  to  the  art  of 
day,  soaking  out  the  lime,  grease,  and  sapo-  the  tanner.    This  art,  no  doubt  of  high  an- 
naceous  matter  (during  which  period  tliey  tiqnity,  because  founded  on  one  of  the  ear- 
are   several    times  scraped  ovr r  with   a  liest  vraats  of  man  in  society,  comprvhends 
crooked  knife  to  work  out  the  dirt  and  asnccessionof  processes  which  was  execut* 
filth),  sofleos  the  skimi,  and  pn  pares  them  ed  by  habit  and  imitation,  without  a  know- 
for  the  reception  of  the  ooae.    They  are  ledge  of  the  essential  objecli.    The  pre* 
then  pnt  into  a  pit  of  weak  oosti  in  the  paratioo  of  skins  accordingly  required  seve- 
same  manner  as  the  hides,  mii  being  Ire-  lal  years,  and  frequently,  in  spite  of  the 
qnently  handled,  are  by  degrees  removed  care,  expense,  and  slowness  of  the  opera- 
iuto  a  stronger  and  stiU  stronger  liquor,  for  tion,  the  tanning,  was  incomplete;  the  nkin 
a  moiith  or  six  weeks,  when  they  are  pnt  formed  a  soft  and  porous  leather,  which 
into  a  veiy  strong  owe,  with  fresh  bark  was  soon  destroyed  by  moistnre.    lliese 
groond  very  fine,  and  at  the  end  of  two  or  defects  essentially  sprung  from  ignorance  of 
three  months,  according  to  thehr  sabstance,  the  true  principles  of  this  operation,  be- 
are  snfiiciently   tannei  i   when  they  are  cause  no  discovery  had  been  made  respect- 
taken  out,  hung  on  poles,  dried,  and  fit  tor  ing  the  action  of  tan  upon  the  skin,  and  the 
sale*    These  skins  are  aifterwards  dressed  circumstances,  or  conditions,  which  might 
and  bbcked  by  the  currier;  and  are  used  accelerate  or  retard  the  process, 
for  the  upper-leathers  of  shoes,  boots,  &c.  To  arrive  at  this  knowledge  in  an  acco» 
The  lighter  sort  of  hide»,  called  dressing  rate  manner,  it  is  necessary  to.  consider, 
hides,  as  w  ell  as  horse-hides,  are  managed  first,  tlie  nature  and  properties  of  tan,  and 
nearly  in  the  same  manner  as  skins ;  and  secondly,  the  structure  and  composition  of 
are  used  for  coach- work,  harness-work,  See,  the  skin.    We  shall  not  enter  Uito  tlie  d& 
Having  given  some  account  of  the  pro-  tail  of  such  precautions  as  are  requisite  in 
cess  as  is  commonly  used  in  this  country,  the  choice  of  oak  bark,  the  time  and  man- 
we  proceed  to  one  recommended  by  M.  Se-  nor  of  separating  it  from  the  tree,  preterv- 
guin  in  France,  who  is  supposed  to  have  uig  it,  or  pulverising  it.    It  will  be  sniB* 
done  much  towards  simplifying  and  render-  cient  for  our  objeet  to  remark,  that  water 
ing  perfect  the  art.    In  order  to  give  cur-  poured  into  a  vessel  upon  tan  acquires,  af« 
rency  to  the  knowledge  which  he  had  ob-  ter  some  hours  infusion,  at  the  common 
tained  by  a  long  course  of  esperiments  and  temperature  of  the  atmosphere,  a  brown 
actual  practice  in  the  business,  he  exhibited  rx>lonr,  an  astringent  taste,  and  becomes 
without  reserve  all  that  he  liad  discovered,  charged  with  the  most  soluble  substances 
and  at  the  same  time  actually  execnted  his  coutained  in  tlie  tan ;  that  by  drawrog  off 
processes  on  the  large  scale,  furnishing  gra-  the  water,  and  adding  a  similar  quantity  to 
tnitoosly  ftkips  and  tan,  in  order  that  others  tthe  tan  repeatedly,  the  whole  of  the  soln- 
who  were  witnesses  to  his  plans  might  re-  ble  parts  may  be  successively  extracted, 
peat  for  themselves,  and  at  tlieir  leisure,  tlie  water  ceases  to  acquire  colour,  and 
the  experiments  they  bad  seen  him    go  'there  remains  in  the  tub  a  mere  fibrous 
through.    We  shall  give  an  outline  of  his  matter,  or  parenchymatmis  texture,  iosoln- 
plan  and  reasoning  on  this  important  sub-  ble  in  water,  and  no  longer  a<Uipted  to  pro- 
ect.  mote  the  operatkHi  of  tanning.    This  rcsi- 
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4ne  ii  ilMreror*  ■lw*>'i  rrjcclfd  in   tlie  nted  «titli|;IaearuinialfeUtiiie,aai)rDraK 

rnauuravldttF)  u  iiwlewi.     It  n  uiiljr  uKit  iiig  to  abundant  f  recipitaw  with  that  i 

by  imrilriHiri  fur  lliur  Lal-bMit,   Iml  ini^l-t  iinnce,  ii  untirelj  (l«pti«ed  o(  the  tuii 

ptnliably  be  idTantaii^Diiily  aijfilied  ia  tlie  principle.     It  no  longer  dlffen  fram  tbe  li^  1 

laliriciilian  of  raane  pqier.  qiior  of  Ihi^  lut  fittr^tlum,  and   conUiBl. 

It  it  ibfteTon  iu  llie  H.iirr  of  inniuan.  nirrely  a  portion  arili«  gillie  arid.    Heon, 

or  IIm  lixivialkuw  ol*  tan,  llnl  wc  mint  Ibe  addition  of  nilphate  of  irnn  ifforda  ft 

Kck  for  the  lohiUe  tobtlanCH  i*liich  aUine  iiew  prrc^ipiute  with   lliii  liquor.    J.  Al,  -] 

■  eflinciaiu  in  tanniui;.     On   fxantiaa-  llie  tanniiiR  prineiple  bu  a  aironf!  aiirao^.  i 


lion  of  the  water  of  Ihc  laul  filtration,  it  t> 

(bund  to  be  not  only  rlearer,  leu  iniprcE- 

tialed  and  Im  acnd  lliio  the  water  of  ilie 

flrtt  li)n>laliaii.  but  likowrie  that  it  pnurMfs 

all  tbe  properties  of  tlie  gallic  arid.     It 

Tudikna  the  infiutoa  of  toiitiuol,  acts  upon 

iBCtaltic  ulatHMB,  anil  inore  partkulatly  it     tan  poured 

precipitates  a  black  fecola  from  lulpliate  of     Aic.  foruu  wilb  lliete  liquon, 


Ibe  aninul  |elaUne,witb  which  it 

ways   formi  an   inaolable   precipitate,   tlui> 

properly  affoidi  a  very  convenient  re-agent  , 

lo  asrertaia  its  preicnce  immediatel;  ift  - 

any  flaid,  and  to  deteniiim  trith  preciaiwi 

qnantity.     Accordingly,  the  int'niion  tt 

rum,  broth, 

preiiipinta 


ia  alio  found  Uial  a  piece  niore  or  k'»  abiiudant,  according  to  tha 

of  freib  iltin,  diiented  of  ili  fat  and  lau-  quaobly  of  gelatine  they  contain, 
giiine  liiiRioDK,  and  macerated  in  llii*  Ii-         Tbii  ppculiar  property  of  the  tanni 

qiior,   iuatead  of   becoming    compact,    u  principle  affords  an  application  which  n: 

loflened  and  iwcll*  up.  become  of  great  importaace  in  the  art  of    J 

Tlie  liquor  of  the  lirai  liiiviatioa  evhibilt  tretting  diteaiea,  to  determine  tbe  na 

■  very  diflvienl  cbancter.     It  it  more  eo-  of   urine,  and  to    aacerlaiu  lome    of 

ioored  and  aaltingenl  ]  it  not  only  eiLhibiU  cbanges.     In  (he  health;  subject,  all  wboafr    ] 

the  propeiiies  of  the  gallic  acid,  by  llie  al-  funciioiu  are  duly  eicrriied,  the  arine  doe* 

tertlioni  i(  causes  in  the  blue  colouta  of  not  cODtnin  gelatine,  nor  affordaprecipital«    , 

vegetables,  and  llie   blick  precipitate  it  with  the  infuiion  of  tan;  on  the  contt 

formi  with  IheHilphaMof  iron;  hatillike-  in  all  tlie  gastric  aSictioox.  the  urine   i^    , 

wiie  poaaeuea  itie  rematLable  quality  of  more  or  leu  diaiged  vriih  gelatine,  and  j 

fanning,  withanimil  gelatuM,orglue,ayel-  fornu,  with  tbe  iufiisioD  of  tan,  ■  precipU   '; 

lowiib  abundant  precipitate,  ioMlahle  io  late  more  or  ku  abundant.     The  same    ' 

■rater,  not  pntresaUe,  wliidi  becomea  hard  serration  ia  applicable  lo  acute  and  cbr 

and  bnllle  by  drying ;  and  if  a  piece  of  cal  dueaiei,  iu  which  tlie  auimilatiiig  or  db  ^ 

■kin  properly  prcpand  be  imnwned  in  this  gesiive  Ibtcei  are  troubled,  deranged,  i 

Uiiid.  it  brcoans  gradually  more  coupaci,  pcrvrrled.    4.  The  gallic  acid,  or.  if  other  i 

and  H  coavrried  into  leather.  terms  be  piefcrred,  tlie  principle  which  pi 

There  eaiti,  tlierefoie,  in  Ibe  ume  fluid,  cipitatea  tbn  sulphate  of  iron,    ii    often, 

two  very   diAnaot  substances;    (he  one,  fonnd  alone,  or  at  least  without  being  a< 

whidi  precipitates  a  bbck  mauer   from  companied  by  the  launing  principle.    Thus,    , 

tron,  is  tbe  fsalbc  acid  or  priaeiple;  tbe  quinqnina,  cmde   or  tutretied  coffee, 

other,  which  pricipitaiesaaimalgelatijunr  roots  of  tbe  Blrawbetry- plant,  scrofnlatia,    , 

gJne,  IS  called  the  lanniny  principle,  on  ac-  milfoil,  arnica,  the  flowers  of  Roman  ca 

couBl  of  ilB  efficacy  in  tlie  piepsralion  of  mile,  and  all  the  ninllilude  of  plant)  (»r    i 

.    leather.  En*')'  comprised  nndrt  the  title  of  atl  ' 

Taleavenoiloablon  tliiiimportanlpoint,  genii,  contain   Ibe  galbc  acid  only. 

it  wai  pioved,  by  a  nwiiber  of  eiperimenls  Ihesc  form  wilh  tlie  sulphate  of  iron  a  [ 

eaty  10  be  rcpeatf d.     I.  That  the  liquor  of  cipilate  more  or  lest  coloured  and  ubun>,  ' 

Itc  last  likiiialion,  Iboiigh  coluured.  and  of  dani;  but  none  of  them  pioduce  Hie  sllglit- 

an  anlnugent  Ultc,  affords  no  predpilate  est  change  in  tlic  solution  of  aiiiitial  glae. 

with  gluci  a  flKI.  whicli  seems  tosliow  thai  On  the  ccntrary,  the  Uiinin;;  principle  has^ 

the  gallic  acid  eonlained  in  Die  baik  is  lets  never  been  found  alone,  but  always  uniled 

solublo  th*«  the   tanning    principla.      In  or  combined  wiUi  the  gallic  principle.     Il 

(act.  at  has  already  been  fimarked,  when  was  huig  suppoaed  lo  exist  cxcluiitely  in 

walat  u  Micceiuicly  ponied  on  ihe  tan,  au  the  oak,  tlie  nnt-gall,  and  sumac,  the  ualy ,' 

iafaatoD  ia  at  last  obtuiied  which  no  longer  sulislaDces  nted  al  llie  tan  warkl ;  but  it  la 

precipilatHghie,  though  ilprrclpiutcssul-  found  more  or  less  abundantly  in  (he  sili< 

phalc  of  Iran  very  well.     t.  The  tlqnor  of  i|uastruiii,  tbe  roK-tree,  tlie  tins,  leteral, 

Ifaa  ftial  lixiviatioD,  ailai  having  Wb  satis-  tpeeiei  of  pines,  tbe  acacia),  tlie  lotus,  tiM 
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gqoill,  the  roots  of  bistort^  of  rtmbirb,  of  itndth  ptrt,  by  mearare,  of  dense  vitriolic 

parella,  and  several  other'^laiits.    We  have  add.    By  this  meant  the  hair  is  detached 

also  found  thin  principle  in  the  products  of  from  the  hides,  so  that  it  may  be  scraped 

distiltation  of  difierent  vegetable  substances,  off  with  a  round  knife.    When  swelling  or 

where  it  was  in  some'measore  formed  dor-  raising  is  required,  the  bides  are  to  be  im- 

ing  the  operation.  mened  for  ten  or  twelve  houra  in  another 

From  these  different  contideratiotis,  found-  vat,  filled  with  water,  and  one  five-hun- 

ed  on  experiment,  the  followimr  general  dredth  part  of  the  same  vitriolic  acid.    The 

principles  may  be  deduced :    1.  Every  sob-  hides  being  then  repeatedly  washed  and 

stance  of  which  the  infwion  is  capable  of  dressed,  are  ready  for  tanning  ;  fn-  which 

precipitating   animal  jelly,   po^scMes   the  pnrpooe  they  are  to  be  imracned  for  some 

tanning   property.     2.    Every   substance  honra  in  a  weak  tauning  livivium,  of  only 

which  posses^tes  the  taimlog  property,  like-  one  or  two  degrees ;  to  obtain  which,  th« 

wise  precipitates  the  sulphate  of  iron  Mack.  Utter  portions  of  the  infusions  are  set  apart, 

S.  Every  substance  which  precipitates  the  or  ehe  some  of  that  which  has  been  partly 

sulphate  of  irouy  but  not  the  solution  of  exhaosied  by  use  in  tanning. '  Tbe  hidea 

glue,  does,  not   possess  the  tanning  pro-  are  then  to  be  put  into  a  stronger  lixivinm, 

perty.  where,  in  a  few  days,  they  will  be  brought 

Upon  M.  Segirin's  principle,  a  patent  was  to  the  same  degree  of  saturation  with  the 
some  years  since  uken  out  by  Mr.  W.  Des-  liquor  in  which  they  are  immersed.  The 
mond,  who  obtains  the  tanning  principle  by  strength  of  the  liquor  will  by  this  means  be 
digesting  oak- bark,  or  other  proper  mate-  considerably  dimini»hed,  and  must  therefore 
rial,  in  cold  water,  in  an  appantns  neariy  be  renewed.  When  the  hides  are  by  this 
simibur  to  tliat  used  in  the  salt-petre  worics.  means  completely  saturated,  that  is  to  say. 
That  is  to  say,  the  water  wliich  has  remained  perfecily  tanned,  they  are  to  be  removed, 
upon  the  powdered  bark  for  a  certahi  time,  and  slowly  dried  in  the  shade.  Calf'Skins, 
in  one  vessel,  is  drawn  off  by  a  cock,  and  goat-skins,  and  the  like,  are  to  be  steeped 
poured  upon  fresh  tan.  This  is  again  to  be  iii  lime-water,  after  the  asaal  fleshing  and 
drawn  off,  and  poured  npon  other  Ihesb  tan ;  washing.  These  are  to  remain  in  the  lime- 
i^d  in  this  way  the  process  is  to  be  conti-  water,  which  contains  more  lime  than  it 
mied  to  the  fifth  vessel.  The  Kqnor  is  then  can  dissolve,  and  requh^s  to  be  stirred 
biglily  colonred,  and  marks,  as  Mr.  Des-  several  timet  frday.  After  two  or  three 
mond  says,  from  six  to  eight  degrees  on  the  days,  the  skins  are  to  be  removed,  and  per* 
liydrometer  for  salts.  He  calb  this  the .  fiectly  cleared  of  their  lime  by  washing  and 
tummg  Kxivhim.  The  criterion  to  dbtin-  prcasing  in  water.  Tbe  tanning  process  Is 
gnifth  its  presence  is,  that  it  precipitates  then  to  be  accomplished  in  the  same  man« 
glue  from  its  aqueous  solution,  and  is  also  ner  as  for  the  strong  hides ;  bat  the  Hxrriom 
useful  to  examine  how  far  other  vegetable  nrast  be  considerably  weaker.  Mr.  Des- 
sub>tances,  as  well  as  oak-bark,  nny  be  mond  remarks,  that  lime  is  nsed  instead  of 
suitable  to  the  porpose  of  tanning.  The  the  gallic  liiivinm  for  sncfa  hides  as  are  re- 
strong  tanning  liquor  is  to  be  kept  ^  itself,  qeired  to  have  a  close  grain ;  because,  tbe 
It  is  found,  by  trials  with  the  give,  that  the  acid  mixed  with  that  lixivium  always  swells 
tanning  principle  of  the  first  digester  whieli  the  skms  more  or  less:  but  that  it  cannot, 
receives  tlic  clear  water,  is,  of  course,  first  with  the  same  convenience,  be  nsed  with 
exhausted ;  bnt  tlie  same  tan  will  still  give  thick  skins,  on  account  of  the  considerable 
a  certain  portion  of  the  astringent  prfaidpte,  lalumr  required  to  clear  them  of  the  lime ; 
or  gallic  lixivium,  to  water.  The  presence  any  part  of  wliich,  if  left,  would  render 
of  tliis  principle  i^  ascertained  by  its  strik*  them  harsh,  and  liable  to  crack.  He  recom- 
ing  a  black  colour  when  added  to  a  small  mends,  likewise,  as  the  best  method  to 
quantity  of  the  solution  of  vitriol  of  iron,  or  bring  the  vrhole  surface  of  the  hides  in  con- 
green  copprran.  As  soon  as  the  vrater  from  tact  with  the  lixivium,  that  they  should  be 
the  digester  erases  to  exhibit  this  sign,  the  sospended  vertically  in  tbe  fluid,  by  meant 
tan  is  exhan^ted,  and  must  be  replaced  with  of  transvene  rods  or  ban,  at  such  a  distance 
new.  Thr  pillic  lixivium  is  reserved  fbr  as  not  to  touch  Mch  other.  By  this  prac- 
tlic  puriMMc  of  taking  the  hair  off  from  tice,  much  of  the  bbour  of  turning  and 
bides.  Strong  bide!*,  after  washing,  cleans  handfing  may  l>e  saved.  Mr.  Desmond 
ing,  and  flesliins^,  in  the  usna!  way,  are  to  concludes  his  specification  by  observing, 
be  immtirsed  for  two  or  three  days  in  a  that  in  some  cases  it  will  be  expedient  to 
mixture  of  gaific  lixiriom,  and  a  thoa*  wfix  fcesh  tao  with  the  lixivium ;  and  that 
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nriooi  inoilificatioiH  of  ilr«^t]k,R»dolli«i 
vircimttancej,  will  prcvol  tliuiuelves  to 
Uie  opTdtor.  He  iffiima  tlul,  in  aUditian 
td  thn  grul  uving  ol  time  and  Ubnur  in 
th»  in€tlK>i1,  Uie  Imllicr,  being  wore  com' 
plelpl}  laiMKd,  wilt  weigb  bcavicr,  wear 
beller,  and  be  lest  uniceplible  of  nioisluie, 
tlian  lealbiT  unned  in  (lie  luual  vmy ;  tbal 
cordi,  ropiv,  and  rabies,  made  of  Uemp  or 
ipeartri^,  impregnated  with  llie  tanniug 
pruii'iple,  will  Hippart  mndi  flmtcr  weisbU 
willioiil  hrraking,  be  leu  liable  to  be  worn 
out  by  friciion,  and  will  run  more  liUDotbly 
oil  pullitti  intomncb  that,  in  liia  opiaioD, 
il  will  render  ttiE  uie  of  tar  la  niaay  c«ie«, 
parlicniarly  is  Ibe  ripgioE  «f  '1>'P>(  aone- 
ctitary  ^  and,  bully,  tint  It  laaj  be  nibiti- 
tuled  fur  titc  picaetvatiDn  of  animal  food 
iiulead  of  latt,  The  inlplligent  maaiifac- 
turrr  will  readily  perceive,  Uiat  (hi*  new 
method  ii  grounded  on  two  |iarli«iilar  cir- 
cunutancea,  bnidei  a  niora  icieolific  ma- 
niReiuiDt  of  the  (vneral  proerxa  than  has 
bfi^n  uHial.  The  first  coniitli  in  tike  nie- 
tliod  of  determining  Ibe  preteoce  and  rjuan- 
tily  of  the  tanning  ptinriple,  by  (he  hydro- 
meter, and  tbe  precipitation  of  glue  -.  (bo 
•rcond.  in  applying  Ihi*  principle,  in  a  cob- 
crntnilei]  «tj(e,  more  early  in  point  of  lirae 
than  liM,  perliapit,  b«co  lilltwrto  done.  One 
taiweni,  nner  the  cammoD  prevtom  pro- 
«>f«.  and  unhaiiiog  by  addi,  by  lime,  or 
by  piling  (he  hidei  tliat  tbey  luny  beat  and 
begio  lo  potrify,  apply  the  sohittoD  of  tan, 
whicb  tbey  call  onie,  in  a  great  Dambtr  of 
piu  in  the  iaDyariL  They  begin  with  llie 
weakut  Kohilioa,  which  hai  been  Died,  and 
it  of  a  lighter  colour  than  the  oilier^  and 
tiMqr  puatbe  bidci,  according  tn  their  judg- 
neat  and  eiperience,  into  ouse«  which  are 
Mrwigtr  and  (tionger ;  until  at  lut,  iu  cer- 
tain caaea,  the  hides  come  lo  be  buried,  fur 
a  ceitaia  time,  in  ■  Mlid  mau  of  tan,  or 
oak-burk.  TU  oak-bark  ilxlf,  in  the  piti, 
it  not  only  the  lource  fioBi  which  the  water 
ntncti  the  taiuiiiig  ptinciple,  bBtaeenis 
likewise,  in  unuc  meaaore,  during  the  taat 
itagea  of  the  pruc»a,  lo  operate  mcchani- 
cally,  by  keeping  the  uirftcei  of  the  bidet 
from  toiichiiiK  each  other. 

TANTALITE,  ia  minenlogy,  a  roetaUic 
IttuH  of  au  iron  black  rolonr  on  the  exteisal 
iHifbce,  but  intenially  between  Uuiili-grey, 


nuMraorUieMieofaUaael  not,  which  have 
a  teuilm-y  lo  Ihe  oclalicdisl  forni.  Exlct- 
Mlly  It  ia  amoolh  and  ghmmeriag ;  intct- 
■ally  It  h  tbimBf,  and  ita  lutUe  metallir. 
Spcofic  r<"ii;  ^  7.9J-    11*  MiMiiMeiit 


TAN 
parti  are  tantaliam,  iron,  : 
it  it  found  imbedded  iu  quart*,  in  Sweden  ; 
ill  Dnum  ia  derived  from  the  new  melal 
dcnouiinuled  Tantalium,  which  tee. 

TANTALIUM,  a  metal  diacoveied  by 
M.  EkebccK, in  till!  miueialjutt  mentioned; 
and  in  anotber  named  Vliotantalite.  I'ltna 
each  he  extracted  by  means  of  tlie  liaed 
alkatlet  a  white  powder,  which  be  aKcr- 
tained  to  be  tbe  oxide  of  a  pecoliai  metal ; 
to  this  he  gaite  the  ttame  of  taniaUum. 
Wlieu  Ibiii  oKide  it  powertiilly  heated  witli 
cliarcoal,  it  yield*  a  button  moderately 
bard,  which,  eilenialty,  bat  a  oiciallic 
luitre,  hut  internally  it  it  black,  and  witb- 
ont  uiy  dc|p^«  of  brilliancy.  Tbe  acidi 
will  reduce  it  again  to  an  nxide,  but  Ihey 
will  not  diuolve  it.  It  melti  before  the 
blow-pipe  with  borax,  or  photpliate  of loda, 
but  givea  DO  colour  to  either  of  them.  Ili 
(pecilic  gratity  ii  about  6.b. 

TANTALUS,  the  >M«,  in  utnnJ  hntory, 
a  genua  of  birdi  of  tbe  order  GraUae.  Ge- 
neric character:  bill  hin^  ;  tliick  at  tbe 
hate,  inennated  i  face  naked,  and  Kome- 
timet  all  the  lieod  ;  tonpie  broad  and  thort ; 
nottiib  linear  and  o*al ;  four  loei,  con- 
nected by  a  membrane  at  tbe  bate.  Tber* 
art  mneteeD  tpecin,  of  which  we  tfaall 
notice  tlic  following.  T.  loraialor,  tbe 
wood  ibii,  it  of  the  liie  of  ■  goose,  and  tbt 
lengtli  of  three  feel,  and  it  foaad  In  Caro- 
lina, and  in  many  coanlriea  of  Sootb  Ane- 
rira,  baunting,  parlionbH'ly,  thoae  low  Iracb 
which  am  inandated  dnrmg  iiiainer.  Tbeaa 
bird*  aahaiit  on  reptiln  and  Hak,  bant 
Ii  Itle  taeacity,  and  are  often  aei-n  in  cyprm 
Ireej  of  •xtraordiHry  hrigbl,  with  ihetr 
beary  billt  rrpoitng  on  theii  bresslt.  They 
are  in  Die  for  tbe  table,  tbongh  far  from 
being  eicelleai. 

T.  reber,  or  tbe  Mailel  ihi*.  it  found  in 
America,  aad  lb*  npiEhboaiing  iilandt.  Iti 
plumage  >  of  a  nraal  ardrril  tcatlet,  and  It 
ia  one  of  tbe  moil  beautiliil  brrdt  of  Ibe  ge- 
BUI'  It  lubsitU  an  in'ecia,  and  tbe  o*a  of 
6>bet,  for  whicb,  on  the  ebbing  of  the  tide, 
it  frequent*  the  tbore*.  It  perches  in 
trees,  but  lay>  its  eggs  on  tbe  gronnd.  Tlie 
old  birda  and  llw  youag  keep  in  dittiBCt 
6ackt.  They  do  not  attain  tbe  full  laMre 
and  glow  of  plumage  till  (heir  third  year  ; 
and  ioMckHM  Bi  '       ' 


T.  ibit,  ar  Iho  Egyptian  ibia,  ia  more 
this  three  feet  loag,  and  as  targe  a*  a 
■lurk.  On  tliG  rcirenting  of  (be  Nile,  it  a 
found  in  Lower  Egypt  in  gnat  ^mben, 
wbMtiagon  nwcUndftai*- 


f 
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an  palin  treea,  Bad  sEerps  in  ui  ctf^  ilti- 
tiide,  in  tail  toiicliin^  iln  It-gt.  II  a  iiii)>- 
pini'J  bf  tomr  naliii'alisti  lo  be  Die  iha  of 
liic  (iicipnU,  anJ  ii  kiiowD  to  destro}!  ami 
devour  t*r|>em>.  Oilicn  iiippose  ii  lo  li« 
■he  oK-bird  dcacriUfd  by  Sluw.  For  ili« 
falackliMded  tbti,  see  Avci,  PUU  XIV. 
if.*. 

TANTAt.US'icHp,inliy<lraii1iri,tu|)han 
>ii  idnpted  to  m  cup,  llidt  the  tfaotl  leg 
bvinit  in  the  cup.  the  long  leg  iDKy  go  down 
tbrouKh  tlie  boltom  of  it. 

The  hcnd»d  liplion  ii  called  Txnlala^'t 
Clip,  Irani  llie  rMemblaore  of  lh«  cxperi- 
nent  made  witli  in  image  in  Ibc  clou,  rr- 
prrMDttDg  Taitlaliit  to  Ibt  ralili'.  Gied  up  in 
the  middle  of  the  mp  with  a  lipliDn  con- 
cealed in  hi*  body,  bejuinalng  in  the  borlom 
of  hit  leel.and  ascrlidirq;  la  the  npperparl 
ofliit  liTenM:  tliere  il  makes  n  tnni,  and 
descendx  lliroiiith  Uie  ottirr  Ivf,  on  which 
he  itandA  ;  and  fmm  Uw uce  down  (hrou::li 
the  boltom  of  the  cup,  vhere  il  mm  out, 
and  cauies  the  water  10  nnbjide  in  tlie 
cnp  j  as  lOon  as.  il  riirt  lo  the  b<-lgbl  of  Ihe 
H(j]on,  or  (0  the  chin  of  the  imai;e,  the 
water  will  begin  lo  mn  Ihtongh  Ihe  irphon 
ronceated  in  llie  ligiire,  till  the  ciip  ii 
emplieil  in  the  manner  saplainvd  niider 
■iphOD,  and  repreienled  more  ttutinelly  in 

the  attic  le  HVDRAVLICS. 

TAPEttOTBi.    SeeT«litA. 

TAfESTKY.  Il  b»  been  oiipiioied 
thai  Uieuse  of  taprslry  wuinlrodnced  into 
the  varioBi  nationa  of  Europe  from  ihc  Le- 
vant, by  Ibe  princei  and  noblei  wlio  com- 
manded in  the  different  crniades,  nnder- 
takeu  lo  recover  Ihe  Holy  Land  from  the  Sa- 
racen! ;  bot  this  iiippotilion  leetni  in  ■ 
great  meainre  to  rest  on  tlie  &ct,  tliBI  the 
workmen  employed  in  Ihia  parruit  in 
France  were  called  SartaMinoii.  We  do 
not  lind,  upon  refetrini  to  the  trarel*  of 
Beilrandon  de  la  Brocquiere  lu  PAlratine, 
in  1+37,  any  thing  loaupport  theswertian, 
ncttlif  r  do  our  modem  tDuriiU  mention  la- 
pi'gtry  31  med  by  tlie  preieni  inbabitaiili  of 
tlui  connlry.  Lcmpriere  deocrtbca  Itic 
■pactmenti  of  the  Harem  ai  Morocco  in 
liaie  been  hnnft  wilh  rich  damask* ;  hni  ai 
the  lame  toonii  had  Eniopeaa  mirrors  ou 
tlie  walli.  il  duea  not  appear  i;utte  clear 
that  the  hanglngi  were  not  inlroduced  by 
Ihe  nme  meani. 

IlKrc  iinot  a  doabl  that  ihe  Greeka  lued 
Upeitry.  at   Burner  frequently 
the  laboim  of  llie  loom  in  a  mannc 
jirovo  the  produclion  of  il  could  luvi 
unploycriiu  do  other  wayi    Tbote 
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inei  wliicb  are  aabjcct  to  long  and  coM 
winter*,  inaile  il  nereuary  that  the  rich 
and  poweifid  should  adoiil  <aine  melhod  lo 
check  ill  diui{^eablc  efftcU  on  domestic 
comrort,  and  hcHiIcs  the  feudal  lyiiem 
nniverully  prevailing;  Iheir  residences  wera 
calcnlaled  for  military  parpours  only,  and 
every  coniideistion  ofiulemil  convenience 
waasamficedlo  Ihe  nlcaus  of  defence  froni 
their  jealous  and  enTioiiB  neighbours  of  the 
same  rank  in  Ihe  stale  ;  hence  they  ran- 
slnicled  llipir  mansions  with  walls  as  wlid 
and  impenclrable  as  Ihoie  of  a  fortilied 
cily,  in  which  the  wtndowt  were  Hllle 
beller  than  loop-holra  for  minve  wea-, 
pom  cxiemally,  whence  tliey  were  wi- 
dened inward  to  make  the  most  of  Uie 
lilile  light  and  air  Ihey  vi9it  cripable  ol* ad- 
mitting. 

Cohl  and  dreary  ai  all  tlieir  apartmenti 
were,  every  possible  contrivance  was  made 
to  temper  (he  damp  chill  of  Ihe  wall*  ;  for 
Ihis  purpose  vast  lire  placet  were  con- 
Blmcted,  occiipynig  almost  one  side  of  Ibe 
aqoare,  and  hangings  wn-e  suspended  to  ea- 
chide  from  view  tiie  rough  surface  of  the 
tnauy  stones,  and  lo  conline  tlie  humidity 
in  them  from  immediately  aliacbing  to  Ihe 
fdmily.  Tbnt  whicli  may  have  been  used  in 
Greece,  lu  PMlcsliDe,  and  Ihrongliaut  Asia, 
for  the  doable  purposes  of  ornament,  and 
for  the  convenience  of  easy  removal  during 
the  warmlli  prevailing  m  those  ronnlries 
where  tapestry  or  hangings  make  Uie  luosi 
pleasant  partition*  or  aeparalioun  of  apail- 
nien(s,'l)ccame  Decessaiy  m  ilie  grraini 
pari  of  Entope  Ihronj^h  a  direcliy  opposile 

Wbatever  was  the  nature  of  the  original 
banging!  in  our  qnarler  of  llie  globe,  and 
wherever  Ibey  were  introdnced  from,  it  is 
very  eeriain  tliat  the  Freitcli  have  Ind  the 
honour  of  giving  Ihem  Ihoir  present  dcna- 
minaiion,  which  is  derived  Ironi  tapisser,  lo 
Hoe,  and  that  from  the  Lalin  tape*.  Iti! 
very  probable  llial  the  tapeslty  of  ancient 
limes  in  England,  and  on  Ihc  Continenl, 
was  eigunlly  mde  and  barbarous  with  the 
painliugs  of  the  same  period,  and  perliap* 
more  so,  and  in  Ihe  present  slate  of  Ihe 
country  it  is  difttcult  lo  ascerUin  when  il 
improved  or  when  attemjits  were  niaile  to 
introduce  ligute*  in  the  weaving  of  it.  When 
the  feudal  cyslent  ceased,  our  cailles  and 
caslellatcd  mansion*  were  gradually  de< 
serted,  and  their  poueuon  mixmg  mora 
wilh  Ihe  general  population,  began  lo  ad- 
mire the  comforts  of  society,  and  lo  adopt 
some  of  tlie  cubIomm  of  Uiosc  tbay  had  hi- 


edict  iuaed  by  L 

mode  of  building,  whirli,  thoii^  it  in  toini;  tiUe  of  Holel  Koyaj  da  Gobcliiu.  At  it 
deprs  Knembled  that  of  Ihrir  anceitora,  w»»  Ihe  inlpntion  of  tixr  loxurioiu  moinrdl 
I  attmdrd  with  iiiRnite  imjiroTcniFiit.  II    Jn*l  mrolianed  In  txcel  all  bl«  contenipomT 


is  En  tlip  tesidenc?!  Uiii*  prodiu^d  llMt 
■re  now  tolool£fi)rllielapei.tr)r  anre  sn  ne- 
rptanry,  bat  in  tlw  Ultcr  inxUncc  |ire-' 
lerved  llinjiiith  a  laudable  family  prid<',  «nd 
w  ohjerls  or  FDriOBily.  Al  Hnrdwicke 
Hall  in  l>ctby>]iii«,  one  of  the  seals  of  thr 
DnkeorDevomliin-.  built  by  >  Cuiiuleu 
of  Sbrewiborji,  in  the  ipipi  of  Uofpn  Eli 
iibrlh.Mtme  v«[y  intcrolin^  lapettry  and 
han^nfca  of  a  brd  are  cbown,  wbirh  weie 
worlicd  by  Mary,  Quem  of  Fnnre  and 
JicoUam),  doriae  hrr  long  confiMnjcol  at 
that  plare.  preriouily  to  lier  exetulion.  As 
may  br  inlinpated  from  brr  mode  of  laitb, 
Uid  thecircDnulaiiGeiaf  ' 


Enrope  in  tlie  ipUndoor  of  , 
hia  palncFi  and  irtUblulinirnli,  the  n 
fdcioty  of  tl<p  Gobcliiu  w»  placMl  by  him    . 
uodGT  ■  complele  ayilcm  of  governnicnta 
and  it  flounahed  willi  lonie  flneluatiotii  of    ' 
Deflect  and  eticoungement  a»  a  loyal  imti-    i 
inllon,  till  the  late  rcTohilkin,  dniing  which 
dreadt'n I  period  it  wu  consi^ed,  loaUap- -  ' 
pearance,  to   irrelrienble  rain  ;    but  th* 
tiibBe.|oenlconBnl9hip0rBanlpaj(e,anil  Ml 
fnrthrr  elevation  to   tbe  throne  of  t'nue^     I 
luu  in  a  peal  degree  recovered  it,  llioiigll 
the  cJion^e  in  public  opini 
of  decorating  walla  will  pretent  it  from  oIh 
dlualioD,  tbc     taiolngita  piittioe  i 


rotaart  uidFnbjecta  are  of 

nelanatnly  cur,  but  mfficiently  well  done 

to  exrite  apprubation. 

ThoK'  It  will  be  remembered  are  tbe  pro- 
duct of  the  needle,  and  we  tlierefore  tcry 
diderrnl  Inm  that  wbirb  adorns  tlie  walls     and  bfiautyofi 
u  HouiP  of  Lords  from  IliR  loom,  and     nbich  Ihpy 


The  reader  will  forgive  our  enlargini;  «■ 
Ibis  subject,  w  Ihe  Gobelim  it  the  only' 
monntactDiy  of  tapeatry  ttrmainioB  in  El^ 
rope  worthy  of  parlirnlar  ni 
paintings  are  imitated  wltli 

ing  of  the  pictures  fro« 
led.     M.   Le  Maiatrc^    I 


■fc  neaily  roeval  with  tlie  perfonmincca  of  wlio  fbilrd  Parii  i 

Ihe  royal  c.iptive;  the  latter  lave  long  been  pieces  made  aboni  ibat  lime,  one  repre-  ~ 

celebraled  aa  the  only  represrnlationt  we  tentmg  the  auauiiutioa  of  Admiral  Go-,' 

posceis  of  tbe  destriiclion  of  tbe  Spanish  ligni,  and  the  otlrer  the  heroic  conduct  of   I 

Aimndo,  bul  their  agr  tnd   tbe  fiidinit  nf  >be  President  Mnli;  of  uncommon  cxoct^  [ 

their  colours  lia*e  greatly  letarned  Tlieirin-  lence.      Ninety    jienoni    i 

Eacluaite  ot'  tbone  tliere  are  ipe-  ployed,  and  appeared  to  work  with  tlie  titk  ] 


riraens  of  ancient  tapeatry  at  the  Charti 
House,  placed  theie  by  the  Duke  o( 
Norfolk  in  the  reign  of  Elinibelh,  and  at 
Si,  Jame*"!  Palace,  wbicb  is  ilie  beit  in 
ewiy  pariicnUr  of  all  Uiat  lia«  been  men- 


yean  apptentieeaUp  ] 

and  Qiiich  alleotioo  aod  care  are  reqniivd  f 
to  altain  superior  skill.     Frerioiuly  I 

change  in  the  gotemmeDt  of  Frantr,  the-  I 

workmen  were  in  a  great  degree  itaie  pll»  I 

lioBM.  toners,  bnl  Bucbblbejealoasyof  ri*BbUf}  t 

tl  oill  be  pererived.thBlinearhof  Iheae     thai  tliey  are  alill  under  the  apecial  ewe  W 
iintancea    tbe    datfa    nearly    coriespond,     Buneltlanca  of  Ihe  polict 

whence  il   may  Ih>  safely  conclnded,  that     nnnuEaclurcd  were  dcalined  principally  W  J 

wry  httle  use  wju  made  of  tapeatry  Hl>er     ornament    the  laToatite  resilience  of  8U  T 

the  reign  of  Jaraeal, in  England.     Next  lo     Cloud,and  some  other  public  buildings.  ^  1 

Ihe  Englitli.  tbe  Flrmiogs  were  imni  rx-     this  information  we  ihall  sobj^  the  M||  1 

pert  at  wejiingiifHcb  hangings,  the  French     more  recent  aceonnl  of  Mr.  Pinkerluoljl  | 
win  nbirqnenily  exceeded  all  olher  na-     IHO^.     "  In  the  ancient  method," 


in  this  art,  did  not  apply  themtelTcs 
it  till  the  leign  of  ihrir  Henry  IV.  when  an 
mtablishmrnl  was  made  in  tlie  year  1607  in 
tbe  Fauxbwirg  Si.  Michael  at  Pai 

cwfactoty  was  U'lglecUd,  nor  « 
vited  nil  tlie  leign  of  Lonia  XIV,  under  tlie 
auspice*  of  Colbert,  who  cniised  ■  recepta- 
cle tlai  ttiia  woik  tu  be  con^lnicled.  where 
■wo  broUMfs  named  Giles  and  John  Gabe- 
bnh  had  long  b«fore  been  celebtaied  as  ex- 


gentleman,  "  the  workniei 
lo  stoop,  which  was  found  dairimeu 
their  health,  and  tbe  picture*  wei 
liter  strayed,  being  cut  in  pieces  in  Ihe  widlh  ilt  '■ 
nia-  Ihe  h>am ;  tbe  ligures  were  also  revcnad/  f 
Neilsoo,  ag  inielligeut  foreman,  r 
to  save  tlie  pictufes,  in  tracing  (I 
oil-paper.  Nor  were  the  ligures 
as  tielbrc,  nnd  tbe  piclnrc  itself  Was  plaett  I 
behlud  the  workman,  that  be  might  acoM  I 
rately  express  Ihe  thadrs  and  tone  of  Og^  j 
tear.    Slil  Um  nrnUt  cmM  Mt b«h 
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of,  till  each  dhrmoo  was  perfected  in  the  tliick  pieces  of  iron  with  hooks  mt  their 
loom*  Vancanson  mperadded  an  easy  and  ends,  whicli  are  intended  to  snpport  wtat  is 
iagenioQS  mechanism,  to  examine  with  called  the  coat-stave ;  those  irons  are  alao 
pleasnre  the  progress  of  tha  work  $  bat  pierced  to  receive  pins,  by  which  the  stave 
the  mannfiictnre  continued  to  be  gnided  by  n  contracted  or  expanded  at  pleasure.  Hie 
a  senrile  routine."  ,  coat-stave,  three  mclies  in  diameter,  extends 
The  last  director  Introdneed  three  im*  the  whole  length  of  the  loom,  and  on  it  are 
provements,  which  cannot  very  well  be  ex-  fixed  the  coats  or  threads,  and  thus  the 
plained,  bat  the  resnlt  has  been  of  great  ad-  threads  to  the  warp  cross  each  other,  in  this 
vantage  ui  the  manner  of  weaving,  aad  as  particnhtf  havug  nearly  the  same  effect 
more  judgment  has  been  evinced  in  these*  *  with  the  spring-stave  and  treddles  iu  the 
lection  of  pictures  for  copy mg^  the  style  of  common  looms.  The  coats,  as  they  are 
colonring  partakes  mora  of  the  taste  of  each  called,  are  tlireads  fastened  to  each  thread 
master  than  when  it  was  the  custom  to  of  the  warp  by  a  sliding  knot ;  those  keep 
make  aU  the  touts  vivid  and  gaudy ;  besides,  as  the  warp  open,  and  thiu  the  broaches  bear- 
they  have  ceased  to  use  silk,  the  tapestry  it  ^6  the  materuil  for  weaving  are  pawed 
much  less  aaJbitci  to  fiMie.  **  Yet,*'  adds  freely  through,  according  to  the  will  of  the 
Mr.  Piakerton,  '*  the  cokMirs  are  saffiei-  workman ;  besides  the  process  is  further  ia« 
ently  bright  and  various  to  represent,  with  ciUtitcd  by  small  pieces  of  wood,  vihich  are 
exquisite  tmtbiail  the  fine  tints  of  beavllfol  ued  to  make  the  thread  of  the  warp  inter- 
4ewen.  It  is  however  to  be  regretted  eecl  each  other,  and  that  those  may  keep 
that  these  splendid  tapestries  become  so  their  due  situation,  a  packthread  is  run 
expensive,  from  the  leofth  of  time  re^mred  among  tlie  threads  above  the  stick, 
in  the  worfcamnship,  that  even  the  rl^  We  will  now  suppose  the  loom  prepared 
tfeable  >  and  the  sale  to  the  govemmenty  with  the  warp,  the  operator  then  proceeds 
which  presents  them  to  distingniriied  fe-  to  sketdi  the  principal  outline  on  the 
feigners,  afiorda  the  chief  if  not  sole  eo»-  threads  composing  it  from  the  picture  or  de- 
sumption.  The  sum  anaoaily  aUowed,  te  sign  to  be  copied,  and  this  is  done  by 
support  the  mamiftctare  w  ita  greatest  placing  the  paintuig,  or  a  cartoon,  on  the 
activity,  is  estuaated  at  oae  hundred  and  back  of  the  uitended  tapestry,  and  tracing 
fil^  thowand  ftmes."  it  with  a  black-lead  pencil ;  after  aecooi- 

As  it  is  net  in  ear  power  to  aibtain  the  pUshing  the  transfer,  the  original  is  rolktd 

precise  improvemettts  made  hi  the  manwir  on  a  cylmder,  and  plaeed  behind  the  work* 

nf  weaving  tapestry,  we  are  eompeUed  la  nmn,  who  unrolls  it  in  the  same  progression 

describe  the  asode  by  which  that  now  re-  with  which  he  weaves*    Exehuive  of  t|ie 

nmming  in  Enghmd  was  made,  and  which  is  instruments  ahready  mentioned,  a  broach,  a 

andoabtedly  the  basis  of  the  present  aselhod  reed,  and  an  iron  needle,  are  required  lor 

in  nse  at  the  Gobelins.    The  loom  eaiploy-  introducing  the  silk  or  wool  of  the  woof 

ed  fisr  this  purpose  stands  peipenriiculariy,  amongst  tlie  threads  of  the  warp ;  the  irat 

and  is  composed  of  four  principal  pieces^  is  about  two-thirds  of  an  inch  thick,  and 

two  of   which  are  long  planks,  smd  the  seven  or  eight  inches  in  lengthy  ternunadag 

others  rollers  or  beans  of  considerable  dhi-  at  one  extremity  m  a  point  with  the  other, 

meter ;  the  pfamks  are  pkeed  upright,  and  formed  into  a  kind  of  handle,  and  is  made  of 

thp  beams  crom  them  at  either  extremity  hard  wood ;  this  broach,  as  it  is  termed, 

of  the  loom,  the  lower  at  about  twelve  serves  as  a  shuttle,  the  silk,  wool,  gold,  or 

inches  from  the  Itoor,  each  have  trunnions  silver  thread  being  wound  on  it    Tlie  reed 

which  suspend  them  on  the  planks,  and  they  is  a  kind  of  comb,  asade  of  wood,  eiglit  or 

are  turned  with  bars.     The  rollers  are  more  inches  in  length,  and  an  inch  thick  at 

grooved  lengthways,  m  which  are  fiuteacd  the  back,  mpering  thence  to   the  teeth, 

long  cyUnders  of  wood  with  hooks  i  the  use  which  vary  in  thear  distance  from  each 

of  these  is  to  tetan'the  ends  of  Ub  warp  other,  according  to  the  fiaeness  of  the  tn^ 

to,  the  latter  of  twisted  woollen  thread  en«  pestry.    The  needle  varies  from  the  com- 

circles  the  upper  roller,  and  it  is  worked  as  mon  instrument  of  that  name  only  m  its 

fast  as  wove  on  the  lower.  me,  and  its  nse  b  to  press  the  material  close 

The  planks  already  mentioned  are  seven  in  those  parts  where  any  defect  is  observed, 

or  eight  loot  in  height,  from  fourteen  to  fif*  The  most  singular  part  of  the  weaving  of 

teen  inches  broad,  and  three  or  more  in  thicks  tapestry  is  the  position  of  the  weaver  who 

nev  i  their  interior  suiftcesare  pierced  into  works  on  the  wrong  side  of  the  piece,  and 

holes  tha  whole  length,  for  the  admiisiOB  of  withhis  backtotheptetweheistounitate^ 
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QOMtfucatly  he  is  frequently  compelled  to 
leave  Us  position  end  pass  to  the  opposite 
aide  of  tbe  loom,  to  ascertain  whether  h^ 
bat  been  correct  m  bis  proceedings.  When 
be  ii  about  to  put  the  material  in  the  warp, 
be  tarns  and  examines  the  original;  then 
baying  fhmbhed  the  broach  with  the  co- 
levr  required,  he  introduces  it  amongst  the 
tbreads  of  the  warp,  which  he  brings  across 
cacb  other  with  hi^  fingers,  through  the  as- 
•btanee  of  the  coats  or  threads  secured  to 
tbe  stair,  and  this  operation  is  repeated  with 
every  change  of  tint.  After  tiie  wool  or 
iHk  is  placed,  he  presses  it  close  with  the 
reed  er  comb,  and  examining  the  picture, 
be  makes  the  necessary  amendments  with 
Ibe  needle.  Tliose  subjects  which  are  very 
huge  may  be  worked  upon  by  more  than 
•ne  weaver  at  a  time.  The  method  we 
bave  described  is  called  the  hij^  warp, 
motber,  tbe  low  warp,  though  rather  dif- 
ibrent  in  the  manner  of  weaving  it,  to  nearly 
resembles  the  tapestry  of  the  high  warp  that 
it  Is  onnecessasy  to  describe  it. 

TAPIR,  in  natural  history,  a  genus  of 
Mammalia  of  the  order  Belluse.  Generic 
character :  ten  fore  teeth  in  each  jaw; 
tasks  in  both  jaws  single  and  incurvated ; 
five  grindefs  on  each  side  in  both  jaws ;  feet 
with  three  hoofr,  and  on  the  fore  feet  a  false 
hoof.  Hie  only  species  is  the  T.  America- 
BUS.  This  is  a  native  of  South  America, 
and  when  perfect  in  growth  is  about  tlie 
liieof  abeifhr.  Its  coknir  is  a  dark  brown, 
and  tbe  male  is  distinguished  by  a  species 
ef  very  short  probosdf.  The  tapir  is  per- 
Ibetly  inofllenslve,  and  considerably  timid, 
aeeking  safety  Ui  flight,  and  often  plunging 
bito  vraters,  in  which  lie  swims  with  great 
rapidity,  and  in  which  sometimes  he  pro- 
CMds  for  a  long  way,  ranging  at  the  bottom 
at  a  very  great  depth ;  in  this  respect  re- 
sembling the  hippopotamus.  When  restinir, 
tbe  tapir  sits  in  tlie  manner  of  a  dog.  In 
feeding,  its  tnmk  is  employed  in  drawing 
bito  its  moodi  the  vegetciblcs  whicli  consti- 
tnta  its  noorisliment  In  some  parts  of 
Guiaiia  it  has  been  domesticated,  and,wben 
taken  young,  u  easily  familiarised.  Its 
flesh  is  not  excellent  for  flavour  or  delicacy, 
bat  is  nevertheless  used  for  food ;  and  its 
ikfai,  vrhich  is  of  uncommon  toiighneM<,  is 
eonverted  to  various  purposes  of  usefulnc^. 
It  it  slow  in  its  movements  sleeps  during 
Ibe  creater  part  of  the  day,  and  is  destroyed 
by  tiie  Indians,  who  decoy  it  by  the  imita- 
tiaa  of  its  peculbu-  sounds,  by  poisoned  ar- 
nma.    It  produces  but  one  at  a  birth, in 
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the  care  of  which  it  is  extremely  aastduoot 
and  aflectionate. 

TAR,  a  thick,  black, onctnont  subttanet, 
obtained  from  old  pines  and  fir  trees,  by 
burning  them  with  a  close  smotbermg  beat: 
it  is  used  for  coating  and  caulking  ships,  &c« 
and  various  other  purposes. 

TARANTULA.    See  Abanba. 

TARCHONANTHUS,  in  botany,  Afn« 
aokJUa-baney  a  genus  of  the  Syngenesia  Po- 
lygamia  ^qnalit  chus  and  order.  Natoial 
order  of  Nucamentaceae.  CorymbifbrK, 
JussieUi  Essential  character:  calyx  one* 
leafed,  commonly  half  seven-cleft,  turbi- 
nate {  seeds  covered  with  down ;  receptacle 
villose.  Tbere  are  three  species:  these 
planu  are  all  natives  of  the  Cape  of  Good 
Hope. 

TARE,  is  an  allowance  for  the  ontside 
package,  that  contains  such  goods  as  can- 
not be  unpacked  without  detriment,  or  for 
the  papers,  threads,  bands,  &c.  that  mdose  or 
bind  any  goods  imported  loose ;  or,  thengh 
imported  in  casks,  chests.  Sic.  yet  cannot  l>e 
unpacked  and  weighed  net.  Several  sorts 
of  goods  have  their  tares  ascertamed,  and 
those  are  not  to  be  altered  or  devmted 
firom,  in  any  case,  vHthm  the  port  of  Lon- 
don, unless  the  merchant  thinking  himself, 
or  the  officers  of  the  crown,  to  be  prejudic- 
ed by  such  tares,  shall  desire  that  the  goods 
may  be  unpacked,  and  the  net-weight  taken ; 
which  may  be  done  either  by  weighing  tbe 
goods  in  each  respective  cask,  &c.  net,  or 
(as  is  practised  in  East  India  goods  particu- 
larly) by  picking  out  several  casks,  dtc.  of 
each  size,  and  makmg  an  average,  compute 
the  rest  accordingly.  But  this  must  not  b^ 
done  without  the  consent  of  two  surveyors, 
attested  by  their  liands  in  the  landwaiter's 
books;  and  in  the  out-ports,  not  without 
the  consent  of  the  collector  and  surveyor. 
And  as  to  those  goods  which  have  not  their 
tares  ascertained,  two  surveyors  in  London, 
and  the  collector  and  surveyor  in  the  out- 
ports,  arc  to  adjust  and  allow  the  same,  in 
like  manner.  Sometimes  (he  casks,  £cc.  are 
weighed  beyond  sea,  before  tbe  goods  are 
put  in ;  and  the  weight  of  each  respective 
cask,  &c.  marked  tliereon  (as  is  usual  for 
most  goods  imported  from  the  British  plan- 
tations), or  elite  inserted  in  the  mercbant*s 
invoice;  in  which  case,  if  tlie  real  invoice 
be  proHuccd,  and  the  officers  have  satisfied 
themselves  (by  unpackmg  and  weigbiii|^ 
some  of  them)  that  those  weights  are  joit 
and  true,  they  do  then,  after  Itaving  reduced 
them  tu  British  weight,  esteem  then  to  1^ 
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the  real  tares,  and  pasa  them  accordingly.  According  to  Bergmen,  they  are  in  the 
But  the  unpacking  goods,  and  taking  the  form  of  small  plates,  attached  by  one  extre* 
net  weight,  being  supposed  the  justest  me-  mity,  and  diTerging  at  the  other.  They 
tbod,  both  for  the  crown  and  merchant,  it  have  been  found  by  others  grouped  tof^ 
is  usnally  practised  in  the  port  of  London,  ther  in  the  shape  of  needles,  pyramids,  ra- 
in all  cases  where  it  can  be  done  with  con-  guhu*  siz-Fided  prisms,  and  square  and  small 
veniency,»Vid  without  detriment  to  the  rhomboidal  phites.  The  specitic  gravity  is 
goods,  1*6.    TItisacid  has  a  very  sharp,  pungent 

TARGIONIA^  hi  botany,  so  named  m  taste ;  diluted  with  water,  it  resembles  the 

honour  of  Cyprtani  Targioni,  M.  D.  of  Flo-  taste  of  lemon  juice ;  and  it  reddens  stronsly 

rence,agenusof  theCryptogamiaHepaticap.  bkie  vegetable  colours.  When  it  is  exposed 

Generic  character :  calyx  two-valved,  com-  to  heat,  on  burning  coals,  it  melts,  blackens, 

pressed,  containing  at  bottom  a  capsule  emits  fumes,  froths  upi  and  exhales  a  sliarp 

nearly  ^bufaur,  many-seeded«     There  is  pungent  vapour.    It  then  burns  with  a  blue 

only  one  spectea ;  viz.  T.  hypophylla,  a  ni«  flame,  and  leaves  beliiod  a  spongy  mass  of 

tive  of  Italy,  Spain,  ConstantijM»ple,  Fhin-  cbarciMd,  ui  which  some  traces  of  lime  have 

ders;^  Saxony,  about  Dresden;  and  £ng-  been  detected.    In  the  decomposition  of 

bnd,  near  Dawlisli,  in  Devonshire ;  flower-  the  tartaric  acid  by  heat,  one  of  the  roost 

ing  from  March  to  May.  remarkable  products    which   particularly 

TARTARIC  aadf  in  chemistry,  was  charactertaes  it,  is  an  acid  liquor  of  a  reddish 
procured  by  Scheele  in  a  separate  state  in  cofeur,  vrhieh  amounts  to  one-fourth  of  the 
the  year  1770.  The  process  whicli  be  fol-  weight  of  the  former.  Tliis  was  formerly 
lowed  was  by  boiling  a  quantity  of  the  sub-  known  by  the  name  of  pyrotartarous  acid, 
stance  called  tartar,  or  cream  of  tarUr,  in  It  has  a  slightly  acid  taste,  produces  a  disa- 
water,  and  adding  powdered  chalk  till  ef-  greeable  sensation  on  the  tongue,  is  strongly 
fervescence  ceased,  and  the  liquid  no  longer  empyreumatic,  and  reddens  the  tincture  of 
reddened  vegetable  blues.  It  was  then  tomsole.  Bnt  it  has  been  found  by  the  cx- 
allowed  to  cool ,  the  liquor  filtered ;  and  a  periments  of  Fourcroy  and  Vauquelin  to  be 
white  msoliflile  powder  remamed  on  the  the  acetic  acid  impregnated  with  an  oil. 
flker,  which  was  carefnlly  removed  and  Tartaric  add  is  very  soluble  in  water.  The 
well  washed.  This  was  put  into  a  matrass,  specific  gravity  of  a  solution  formed  by 
«id  a  quantity  of  sulphuric  acid,  equal  in  Bei|pnan,  vras  found  to  be  1.9.  This  solo* 
weight  to  the  chalk  employed,  diluted  with  tion  m  water  b  not  liable  to  spontaneous 
water,  poured  upon  it  The  mixture  was  decomposition,  unless  it  is  diluted.  While 
allowed  to  digest  for  twelve  honn  on  a  sand  it  is  concentrated,  it  loses  nothing  of  its  acid 
iMtli,  stirring  it  occasionally  with  a  glass  nature  or  its  other  properties.  According 
rod.  The  sulphuric  acid  combined  with  to  the  analysis  of  Fourcroy  and  Vauquelin, 
tlie  lime,  and  formed  a  sulphate  of  lime,  100  parts  of  this  add  are  composed  of 
which  foil  to  the  bottom.  The  Uquid  con- 
tained the  tartaric  aad  dissolved  in  it  This               Oxygen 70.5 

was  decanted  off,  and  a  litUe  acetate  of  Carbon 19.0 

lead  dropped  uito  it,as  a  test  to  detect  the  Hydrogen 10.5 

fldpfaDrie  acid,  should  any  remain,  and  if  this  i  oo.o 

be  the  case,  it  roust  be  digested  again  with  mamm^ 
more  tartrate  of  lime,  to  carry  off  what  re- 

mmm  of  the  sulphuric  add.  It  is  then  to  Tartaric  acid  is  not  applied  to  any  use, 
be  evaporated,  and  about  one-third  of  the  •»<>  ^«*  f«^  of  »1»  combinations  are  em- 
weight  of  the  tartar  employed  is  obtained  ployed  in  the  practice  of  medidne. 
of  concrete  tartaric  add.  To  purify  this,  TASTE,  tenie  of.  The  senses  of  taste 
tlie  crystals  may  be  dissolved  in  distilled  and  smell  are  nearly  allied  to  the  sense  of 
water,  and  again  evaporated  and  cr>stallia-  feeling ;  indeed  they  may  be  considered  as 
ed.  It  seems  probable  that  this  acid  exisu  modifications  of  feeling.  They  however 
in  a  state  of  purity  in  some  vegetables,  are  properly  distinguished  from  it,  because 
Tanquelin  found  a  64th  part  in  the  pulp  of  they  have  each  a  peculiar  organ,  and  are 
the  tamarind.  Tartaric  (or  tartarons)  acid  each  affected  by  peculiar  properties  of  bo- 
thas  obtained  u  in  tlie  form  of  very  fine  dies.  The  chief  organ  of  taste  is  the  tongue ; 
needle  shaped  crystab  -,  bnt  they  have,  been  and  it  is  fitted  for  its  office  by  the  nume- 
^ereotly  described  by  difierent  chemists,  roos  extremities  of  nerves  whidiare  lodged 
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tAoof  \UMtt6uce^  mod  |Mirti<*h1ar1y  tt  fbt  wkHe^  lo  ••  to  be  fit  Ibr  diten  mairate- 

top  and  aidet.    Hartley  coosiden  tbU  leme  tnrei,  particiihtfly  gloves,  dtc    All  tkiot 

Mexteodinf  to  tKe  other  parts  of  the  mooth,  nay  be  tawed;  bat  tlMse  cfaieiy  osed  for 

<loinitbe  tbroatf  the  stomaeb,  and  the  other  this  pvrpose  are  lambe,  sheep,  kids,  wad 

parts  of  the  channel  for  food.    Taken  in  goat  skins. 

this  comprehensive  sense,  the  sense  of  taste  TAXUS,  in  botany,  yMP*fre(,  a  geniif  of 

conveys  to  the  mind  sensations  not  only  of  the  Dioecia  Monadelphia  clait  and  order, 

flavoart,  bnt  of  hanger  and  thirst.  Natural  order  of  Conifersp.    Essential  cha* 

In  order  to  produce  the  sense  of  tavte,  meter :  male  calyx  none ;  corolla  none;  sta* 

the  nervoBs  extremities  of  the  tongne  mast  mina  many  ;  anthers  peltate,  ei^t-deft*; 

be  moistened,  and  the  action  of  eating  ge-  female  corolla  none ;  s^le  none ;  seed  one, 

neraily  produces  an  efiiniofi  of  a  flnid  from  in  a  berried  calycle  that  is  qntte  entire, 

different  parts  of  the  month,  which  answers  There  are  four  species,  we  shall  notice  the 

the  pnrpoie  of  exciting  the  taste  and  of  as-  T.  baccata,  common  yew-tree,  which  has  a 

sisting  digestion.     The  pleasures  derived  ^  straight  trunk,  with  a  smooth,  deddooas 

from  ta»te  are  very  considerable ;  and  the  bark ;  the  wood  is  hard,  tough,  and  of  a 

power  of  yielding  pleasurable  sensations  ac-  fine  grain ,  leaves  thickly  set,  linear,  smooth, 

compunirs   tlie*taate  through   the  whole  ever-green ;  flowers  axillary,  enveloped  sritii 

of  ikt,  .  Hence  it  it  rensoiiable  to  infer  imbricate  bractes ;  tlie  male  on  one  tree, 

that  the  pleasures  of  taste  constitute  one  sulphur-coloured,  without  a  calyx ;  the  fis- 

grand  source  of  the  mental  pleasures,  tluit  male  on  another,  with  a  small  greeo  calyx, 

is,  those  which  can  be  felt  witiiont  the  di-  sustaining  the  oval  flattish  seed,  which  ca- 

rcct  mtervention  of  sensation.    Tliey  leave  lyx  at  length  becomes  red,  sol^,  fiill  of  a 

their  relicts  in  the  mmd ;  and  these  com-  sweet  sluny  pulp.   The  yew-tree  is  a  mtive 

•bine  together,  with  other  pleasures,  and  of  Europe,  North  America,  and  Japan ;  its 

thus  form   feelings  which  often   connert  proper  situation  is  in  moontainoas  woods, 

themselves  with  objects  which  have  no  hn-  or  more  particnUrly  the  clefts  of  high  calca- 

mediate  connection  with   the  ob^ts  of  rcons  rocks.    Eughmd  formerly  possessed 

taste.    To  this  source  Hartley  traces  the  great  abundance,  and  it  is  now  not  very  nn-. 


origin  of  the  social  pleasures ;  and  comfuon,  in  a  wild  state,  in  some  parts  of 

there  cannot  be  a  doubt  that  the  pleasures  the  countr>'.    Of  planted  trees  there  are 

of  taste  are  the  chief  original  sources  of  the  yet  several  in  chiircb  yards.    Mr.  Evdyn 

filial  affection.    It  appears  that  one  end  of  mentions   a  yew-tree  in  the  cfanrcb-yaffd 

the  long  cootininnce  of  the  pleasures  of  of  Crowhurst,  in  Surrey,  which  wia  tea 

taste  is  to  supply  continual  accession*  of  vi-  yards  in  compass  ;  another  in  Brabo^e 

vidness  to  the  mental  pleasures ;  but  doubt-  churcli-yard,  not  far  from  Scot^  UaD,  in 

less,  the  principal  object  is  to  make  that  a  Kent,  being  fifty-eight  feet,  eleven  achea, 

source  of  pleasore,  which  is  necessary  for  in  circumference,  or  nearly  twenty  feel  ia 

self  preservation.     The  pains  of  taste  are  diameter. 

much  lew  numerous  than  those  of  feeling.  TEARS,  a  name  for  the  linqnd  fluid  so-" 

They  are  only  soch  as  arc  necessary  to  creted  by  the  lachrymal  glands,  and  flovrhw 


prompt  to  avoid  excessive  abstinence  or  on  the  surface  of  the  eye ;  either  in 

gratification,  and  to  prevent  the  employ-  qnence  of  local  irritation,  or  the  emotions 

ment'of  improper  food  ;  and  therefore  de-  of  grief.    Some  part  of  this  aqueous  flaid  ii 

pend  much  more  upon  causes  which  roan  dissipated  in  the  air;  but  the  greatest  patt, 

usually  lias  under  his  own  controiil.  after  having  performed  its  ofiiice,  is  propell* 

TAUGHT^  a  term  used  in  maritime  bn*  cd  by  the  orbirntau*  muscle,  vrlnch  so  cloaa 

sincss  ^^  denote  the  state  of  being  extend-  ly  coostringes  the  eye-lid  to  the  ball  of  the 

cd,  or  stretched  out,  and  is  osaally  applied  eye  as  to  leave  no  space  between,  naleas  te 

an  opposition  to  sUck.  the  internal  angle,  where  the  tewa  are  oil* 

TAURUS,  tiie  M<,  in  soology.     3ee  lected. 
Bos.  From  this  collection  the  tears  ire  ab* 

Taviius,  in  astronomy,  one  of  the  twelve  sorbed  by  the  orifices  of  the  pnocte  todny* 

ligrn  of  the  xodiac,  the  second  in  order,  con-  malie;    from  thence  they   are  propelM 

listing  of  forty-f«Mir  stars,  according  to  Pto-  through  the  lachrymal  canab  faito  the  hi- 

lemy ;  of  foriy-ooe,  according  to  Tyclio  •,  chrymal  sac,  and  flow  throagb  the.daclai 

and  ofno  less  tiian  one  hundred  and  thirty-  nasalisintothecavity  of  the.Boatrilt,  undit 

five,  according  lo  the  Britannic  catikigue.  the  inferior  concha  nasatts.  The  lean  haw 

XXWINO,  the  art  of  dressing  tkipa  hi  no  MnellybotaialtiihtasU.  The  wm  oTtbt 
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(ranvethew:  l.Tbeycontiunally Dtonlto 
the.  luiface  of  tbe  eye  and  pye-Uds,  lo  pre- 
vail the  ItauRpareDt  comes  Irom  ^iag  and 
becDnuDK  opaque,  or  Ibe  eye  trom  coBctet- 
inj  with  tlie  eye  lids.  S.  They  preTentthat 
pUD  which  WDiild  otberwiiie  uik  Iroin  the 
frictioD  of  the  f^e-lidt  amiiut  the  ball  of  the 
eye  firom  conliDuidly  wiiiklog.  X  'I'hey  wub 
away  duit,  or  uiy  thing  acrid,  tlial  may 
liavc  &UtD  into  tlte  eye.  TliM  liquid  it 
tmuparrnt  and  culourlcu.  list  no  pcic<p- 
tible  vnell,  but  a  wline  Uite.  li  commiLui- 
citH  10  (egeuble  bliiu  ■  pennsnejil  grcrn 
colour.  When  it  i>  evaporated  nearly  to 
dryiKu,  cubic  tryiiab  ve  formed,  which 
■re  muriate  ol'mila.  Soda  ii  in  cxce»,  b«- 
CMue  vegetable  bbits  are  raoverled  by  it 
to  a  green  colour.  A  portion  of  mucilagi- 
tioiu  mail«r,  whkli  bt-comr*  yellow  as  it 
driea,  remain)  ailer  the  evaporation.  11u< 
liquid  i>  Miliible  in  water,  and  in  itlkaliea. 
Alcohol  ptodaeei  a  while  Oaky  precipitate, 
aud  when  it  U  evaporstd,  niDriaie  of  loda 
and  soda  remain  brliiuil.  By  harmiidf  the 
resrJuuoi,  somt  ti'aces  ot*  phmpIiDte  of  lime 
and  ol'  soda  are  deltcled.  The  component 
pwU  ol'leali  aie  Itterefore, 

Water,  Muriate  of  ooJa, 

Mucilage,  l*lin»j)li[ile  ot'linie, 

Hodii,  Pbosjiliate  of  toita. 

Tbe  inacilnge  of  leiti  abaorbs  oxygen 
(Vom  tbe  almoiphere,  and  become*  ilikk, 
viscid,  and  of  a  yelhiw  colour.  II  ia  llien 
inaolubic  in  water.  Oiymuriatic  acid  pro- 
dnce*  a  timilar  eBecl.  It  i«  converted  uito 
■nuriatic  acid,  so  that  il  hat  been  deprived 
of  in  oxygeo.  Tbe  macut  of  tlie  aow  con- 
lisls  of  the  aatne  lubilBiiret  an  the  tear« ; 
but  being  more  eviMwed  to  the  air,  il  ac- 
qnirra  a  greater  desroe  of  ^iicidity  from 
the  oMicilnge  absorbing  onygtn. 

TECHNICAL  eipreues  iiomewhat  re- 
bling  to  arts  or  tciences  :  in  tbit  eenw  we 
fay  tediaicsl  terms.  It  is  also  pnrlioularly 
applied  to  a  kind  at*  lenie*  wherein  are  ron- 
nined  the  ndu  or  precepts  of  any  arl,  Ihoa 
diReatedlo  belplba  msmory  lo  retain  them  -, 
an  twtnple  wbereaf  may  be  seen*in  tlie 
article  Mmoav. 

TECTONA,  in  botany,  a  genns  of  the 
Penbmdria  Hono^ynia  clan  and  order. 
Natural  order  of  Vitjces,  Jnssien.  Essen- 
tial chancier:  coroib  five- cleft ;  stigna 
toothed  ;  dmpe  dry,  •poni!^,  within  tbe  in- 
flated calyi ;  not  tliree- celled.  There  ia 
only  ooe  ipecies ;  rii.  T.  grandis,  leak 
vood,  or  Indian  oak ;  llie  ttonk  of  tliis  tree 
l^wi  to  as  immBwe  itie;  bark 


eil ;  blanches  crou-armed,  numeroiH,  tpread- 
iog  ;  young  ibooti  fani-iided  ;  leaves  oppo- 
nite,  above  scabrous,  beneath  covered  with 
>ofl  while  dowu ,  the  leavei  on  young  tre^s 
from  twelve  to  iweiity-fuur  inches  long,  and 
from  eight  to  sixiceo  btoad )  petiole  shall. 
tliick,  laterally  conipresaed  ;  panicle  tcnni- 
luting,  very  hrge,  cross-armed  ;  difisioa* 
dichotooious,  with  a  sessile  fertile  flower  in 
each  clefl :  the  whole  covered  with  a  hoary 
fariiMceaiii  substance ;  llowen  small,  white, 
very  niinierooi,l»|;iant ;  nectary  very  small ; 
nut  exccediogly  hard,  four-celled.  It  is  a 
tutivf!  of  the  torge  Ibresis  in  Java  and  Cey- 
lon, Malabar,  {:oiomandrl,  Peiiu,  Ava,  the 
coii6nca  of  CocliinchiDB,  and  Cambodia, 
&c.  The  wood  of  this  tree  lui  by  long  ev 
perieoce  been  foand  to  be  the  most  UHrfttl 
limber  in  Asia;  it  it  li^l,  canly  wnrked, 
and  at  the  nme  (ino  both  strong  and  dura- 
ble :  for  ship  building  tlie  teak  it  reckoned 
Bopetior  to  any  other  sort  of  wootl.  A  du- 
rable tttse\  li  burtlien  cannot  be  built  in 
the  river  of  Bengal,  without  the  aid  of  teak 
pliflk  :  loitie  of  the  Rnest  mercbanl  ships 
ever  seen  on  tlie  river  Thames  have  ariivf  d 
from  CslciiliB,  where  they  were  built  of 
teak  limber. 

TEETH,  See  Akatomv.  Teeth  have  been 
analyeed  by  Mr,  I'epys,  who  bai  Ibtmd  llie 
coiMliluent  parts  of  teetb  of  differeot  a^a 
to  be,  in  diifereut  pra|>ortions :  ptiot|iha>c 
of  lime,  carbonate  of  lime,  and  cartilage. 

According  to  Fourcroy  and  Vaaqaelin, 
Ibc  euamel  ii  composed  of 

PliosplialeoTlime T1.9 

Gelatitie  and  water. 27.1 
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TELEORAPH,  a  word  derived  tnm 
the  Greek,  and  which  is  very  property 
given  to  an  instiunieai,  by  means  of  wbidi 
information  may  be  almost  instantaneously 
conveyed  to  a  considerable  dblance.  Tba 
telegrspli,  thoni^  it  has  been  generally 
known  and  used  by  the  modems  only  form 
few  yparJ,  is  by  no  means  a  modem  m- 
vention.  'Iliere  is  reason  to  believe  Uial 
amongst  the  Gieeks  (here  was  sonie  rort  of 
trtegrapb  in  nse.  The  burning  of  Troy  was 
rerlalnly  known  in  Greece  veiy  soon  afler 
it  happened,  and  before  any  penoo  bad  re- 
turned from  thence.  Now  thai  was  alto- 
gether ID  tedious  a  i^ece  of  biisinets,  llult 
conjecture  never  conid  have  supplied  Iha 
place  of  information.  A  Greek  play  begin* 
with  a  icene  in  which  a  watchman  dcacrod* 
from  the  top  of  a  lower  in  Orcece,  aad 
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Kiv«s  the  rafonnatioii  that  Troy  was  taken. 
**  I  liaTe  been  lookinj^  oot  these  ten  years 
(says  be)  to  see  when  that  would  happen, 
and  this  night  it  is  done."  Of  the  antiquity 
of  a  mode  of  conveying  intelligence  quickly 
to  a  great  distance,  this  is  certainly  a  proof. 
Tlic  Chinese,  when  they  send  couriers  on 
the  great  canal,  or  when  any  great  man 
travels  there,  nuke  signals,  by  fire,  from 
one  day's  journey  to  another,  to  have  every 
thing  prepared;  and  most  of  the  barbarous 
nations  used  formerly  to  give  the  alarm  of 
war  by  fires  liglited  on  the  hills  or  rising 
grounds. 

It  does  not  appear  that  the  modems  had 
thought  of  such  a  machine  as  a  telegraph 
till  the  )ear  1663,  when  the  Mnrquis  of 
Worcester,  in  his  **  Century  of  Inventions," 
afiinned  that  he  had  discovered  ^  a  metliod 
by  which,  at  a  wmdow,  as  far  as  eye  can 
discover  black  from  white,  a  man  may 
hold  discourse  with  his  correspondent,  with- 
out noise  made  or  notice  taken;  being  ac- 
cording to  occasion  given,  or  means  afford* 
ed,  ex  re  aa/a,  and  no  need  of  provision 
before  hand  ;  though  much  better  if  fore- 
aeen,  and  course  taken  by  mutual  consent 
of  parties."  This  could  be  done  only  by 
means  of  a  telegraph,  which  in  the  next 
sentence  is  decUred  to  have  been  rendered 
so  perfect,  that  by  means  of  it  the  corres- 
pondence rould  be  carried  on  ''  by  night  as 
well  as  by  day,  though  as  dark  as  pitch  is 
black.*' 

About  forty  yean  afterwards  M.  Amon- 
tons  proposed  a  new  telegraph.  His  me* 
thod  was  thb:  Let  there  be  people  placed 
in  several  stations,  at  such  a  distance  from 
one  another,  that  by  the  help  of  a  telescope 
m  roan  in  one  station  may  se^  a  signal  made 
in  the  next  before  him ;  be  must  imme- 
diately  make  the  same  signal,  that  it  may  be 
seen  by  persons  in  the  station  next  after  him, 
who  are  lo  commnuicate  it  to  those  in  the 
following  station,  and  so  on.  These  signals 
may  be  as  letters  of  the  alphabet,  or  as  a 
cypher,  understood  only  by  the  two  persons 
who  are  in  the  distant  itfaces,  and  not  by 
those  who  make  the  signals.  The  person 
in  the  second  station  making  the  signal  to 
the  person  in  the  third  the  very  moment  he 
sees  it  in  the  first ;  the  news  may  be  car- 
ried to  the.  .greatest  distance  in  as  little 
thne  as  is  necessary  to  make  the  signals  in 
the  first  station.  The  distance  of  the  seve- 
ral stations,  which  mnst  be  as  few  as  possi- 
ble,  is  measured  by  the  reach  of  a  tele- 
scope. Amontons  tried  this  method  in  m 
mmH  tract  of  famdy  before  serenl  penons 
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of  the  liighest  rank,  at  the  court  of  Prance. 
It  was  not,  however,  tiH  the  French  revo- 
lution that  the  telegraph  was  applied  to  nse- 
fill  purposes. 

Whether  M.  Chappe,  who  is  said  to  have 
invented  the  telegraph  first  userf  by  the 
French  about  the  end  of  1793,  knew  *oy 
thing  of  Amonton'i  invention  or  not,  it  is 
impossible  to  say ;  but  his  telegraph  was 
constructed  on  principles  nearly  similar. 
Tlie  manner  of  using  this  telegraph  was  as 
follows :  At  the  fir^t  station,  which  was  on 
the  roof  of  the  palaee  of  the  Louvre  at 
Paris,  M.  Chappe,  the  inventor,  received 
in  writing  from  the  Committee  of  Publto 
Weltiire,  tlie  words  to  be  sent  to  Lisle,  near 
which  the  French  army  at  that  time  was. 
An  upright  post  was  erected  on  the  Louvre, 
at  the  top  of  whi<!li  were  two  transverse 
arms,  moveable  in  all  directions  by  a  single 
piece  of  mechanism,  and  with  inconceivable 
rapidity.  He  invented  a  number  of  posi- 
tions for  these  arms,  wliicli  stood  as  signs 
for  the  letters  of  the  alpliabet ;  and  these, 
for  the  greater  celerity  and  simplicity,  he 
reduced  in  number  as  much  as  possible. 
The  grammarian  will  easily  conceive  that 
sixteen  signs  may  amply  supply  all  the  let- 
ters of  the  alphabet,  since  some  letters  may 
be  omitted  not  only  without  detriment  bnt 
with  advantage.  These  signs,  as  they  were 
arbitrary,  could  be  clianged  every  week  ;  so 
that  the  sign  of  B  for  one  day,  might  be  the 
sign  of  M  the  next ;  and  it  was  only  necessary 
that  the  penons  at  the  extiemities  should 
know  the  key.  Tlie  intermediate  operaton 
were  only  instmcted  generally  in  these  six- 
teen signals;  which  were  so  distinct,  so 
marked,  so  different  the  one  from  the  other, 
that  they  were  easily  remembered. 

The  constmction  of  the  machine  was 
such,  that  each  signal  was  uniformly  given 
in  precisely  the  same  manner  at  all  times : 
It  did  not  depend  on  the  operator's  manual 
skill;  and  the  position  of  the  atm  conld 
never,  for  any  one  signal,  be  a  degree  higher 
or  a  degree  lower,  its  movement  being  re- 
gulated mechanically.  M.  Chappe  having 
received  at  the  Louvre  the  sentence  to  be 
conveyed,  gave  a  known  signal  to  the  secopd 
station,  which  was  Mont  Martre,  to  pre- 
pare. At  each  station  there  was  a  watch 
tower,  where  telescopes  were  ^td^  and 
the  person  on  vratch  gave  the  signal  of  pre- 
paration which  he  had  received,  and  this 
commuivcated  successively  through  all  the 
line,  which  brought  them  all  into  a  state  of 
readhiea^.  The  person  a^  Mont  Martre 
then  received,  letter  by  letter,  thesentcDca 
Bb 


TEL 

from  the  Loovre,  which  he  repeated  With 
his  own  machine;  and  this  was  agahi  re-^ 
peated  from  the  next  height,  with  incon- 
ceivable rapidity,  to  ^  the  final  station  at 
Lisle.  '* 

Various  experiments  were  in  conseqaence 
tiied  npon  telegraphs  in  this  country ;  and 
one  was  soon  after  set  up  by  government, 
in  a  chain  of  stations  from  the  Admiralty 
office  to  the  sea-coaft    It  consists  of  six 
octagon  boards,  each  of  which  is  poised 
upon  an  axis  m  a  frame,  in  such  a  manner 
that  it  can  be  either  placed  vertically,  so 
as  to  appear  with  its  foil  site  to  the  obser* 
ver  at  the  nearest  station,  or  it  becomes  in- 
visible to  him  by  being  placed  horizontally, 
so  that  the  narrow  edge  alone  is  exposed, 
which  narrow  edge  is^m  a  distance  invisi; 
ble.    Six  boards  make  thirty-six  changes, 
by  tlie  mott  phun  and  simple  mode  of  work- 
ing ;  and  they  will  make  many  more  if  more 
were  necessary :  bat  as  the  real  superiority 
of  the  telegraph  over  all  other  modes  of 
making  signals  consists  in  its  making  letters, 
we  do  not  think  that  more  changes  than 
the  letters  of  the  alphabet,  and  the  arith- 
metical figures,  are  necessary ;  but,  on  the 
contraiy,  that  those  who  work  the  tele- 
graphs  should   avoid   communicating   by 
words  or  signs  agreed  upon  to  express  sen- 
tences ;  for  that  Is  the  sore  method  never  to 
.  become  expert  at  sending  unexpected  in- 
telligence accurately.     This  telegraph   is, 
without  doubt,  made  up  of  the  best  number 
of  combinations  possible ;  ^vt  boards  would 
be  insufficient,  and  seven  would  be  useless. 
It  has  been  objected  to  it,  however,  that  its 
form  is  too  clumsy  to  admit  of  its  being 
raised  to  any  considerable  hciglit  above  tlie 
building  on  which  it  stands;  and  that  it 
rauuot  be  made  to  cliange  its  direction, 
apd  consequently  cannot  be  seen  but  from 
one  particular  point.    Several  other  tele- 
graphs have  been  proposed  to  remedy  these 
defects,  and  periiaps  others  to  which  the 
Instrument  is  still  liable.    The  dial-plate  of 
a  clofck  would  make  an  excellent  telegraph, 
as  it  might  exhibit  one  hundred  and  forty- 
four  signs,  so  as  to  be  visible  at  a  great  dis- 
tance.   A  telegraph  on  this  principle,  with 
only  six  divisions  instead  of  twelve,  would 
be  simple  and  cheap,  and  might  be  raised 
twenty  or  tliii  (y  feet  high  above  tlie  build- 
ing without  any  difficulty :  it  might  be  sup- 
ported un  one  post,  and  therefore   turn 
round ;  and  the  contrast  of  colours  would 
always  be  the  same. 

TELESCOPE,  an   optical  instrument, 
whirli  k  used  for  discovering  and  viewing 


TEL 

distant  objects,  eitlier  directly  by  glasses, 
or  by  reflection.    Telescopes  are  eitlier  re- 
fracting or  reflecting ;  the  former  cooMst  of 
different  lenses,  through  which  the  objects 
are  seen  by  rays  refracted  by  them  to  the 
eye  ;  and  the  Utier,  of  specuh^  from  which 
the  rays  are  reflected  and  passed  to  the  eye. 
The  lens,  or  glass,  turned  to  the  object,  is 
called  the  object-glass  ;  and  that  next  the 
eye,  tlie  eye-glass ;  and  when  the  tefescope 
consists  of  more  than  two  lenses,  all  but 
that  next  the  object  are  called  eye-glasses, 
llie  principal  effects  of  telescopes  de- 
pend upon  this  maxim,  '*  that  objects  ap- 
pear larger  in  proportion  to   the  angles 
wlitch  they  subtend  at  the  eye ;  and  tlie  ef> 
feet  is  the  same,  whether  tlie  pencils  of 
rays,  by  which  objects  are  visible  to  us, 
come  directly  from  the  objects  themselves^ 
'  or  from  any  phu:e  nearer  to  the  eye,  where 
they  may  have  been  united,  so  as  to  form 
an  image  of  the  object}  because  they  issue 
again  from  those  points  in  certain  direc* 
tions,  in  the  same  manner  as  they  did  from 
the   cofresponding  points  in  the  objects 
themselves.    In  fiict,  therefore,  all  that  is 
effected  by  a  telescope,  is  first  to  make 
such  an  image  of  a  distant  object,  by  means 
ofalensor  rourror,  and  then  to  give  the 
eye  some  assistance  for  viewing  that  image 
as  near  as  possible ;  so  that  the  angle,  which 
it  shall  subtend  at  the  eye,  may  be  very 
large,  compared  with  the  angle  which  the 
object  itself  would  subtend  in  the  same  si* 
tuation.    Tliis  iTdone  by  means  of  an  eye- 
glass, which  so  refracts  the  pencib  of  rays, 
as  tliat  tliey  may  afterwards  be  brpught  to 
their  several  foci,  by  the  natural  humours 
of  the  eye.    But  if  the  eye  had  been  so 
formed  as  to  be  able  to  see  the  image,  with 
sufficient  distinctness,  at  the  same  distance, 
without  an  eye-glass,  it  would  appear,  to  him 
as  much  magnified,  as  it  does  to  another 
person  who  makes  use  of  a  glass  for  that 
purpose,  though  he  would  not,  in  all  cases, 
have  so  large  a  field  of  view. 

Although  no  image  be  actually  formed 
by  the  tbci  of  the  pencil  without  the  eye, 
yet  it;  by  Uie  help  of  an  eye  glass,  the  pen- 
cils of  rays  sliall  enter  the  pupil,  just  as 
they  would  have  dpne  from  any  place  with- 
out the  eye,  the  visual  angle  will  be  the 
same  as  if  an  image  had  been  actually  form- 
ed in  tliat  place. 

Telescopes  arc  of  several  kinds,  distin- 
gnislied  by  tlic  number  and  form  of  their 
lenses,  or  glasses,  and  denominated  from 
their  particular  uses,  &c.  such  are  the 
**  terrestrial,  or  hud  telescope,**  the  **  celes- 
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» 

tad,  or  aftrottonical  telescope  f  to  whick  presentation  of  terrestrial  oljocts  throngH 
may  be  added,  the  ^  Galilean,  or  Datch  te-  it  woold  not  v  be  pleasant    It  is  evident, 
lescope,'*  tiw  **  reflecting  telescope ;"  the  from  the  above  eiplanation,  that  if  the  two 
*'  achromatic  telescope,**  &c.  lenses  of  this  telescope  have  equal  focal  dis- 
We  shall  proceed  to  describe  some  of  tances,  the  telescope  will  not  magnify-    It 
these.  In  order  to  iilnstrate  the  principle.  also  appears,  tliat,  with  a  given  object  lens. 
The ''  astronomical  telescope  "  consists  of  the  shorter  tlie  focus  of  the  eye  lens  is,  the 
two  convex  lenses,  A  B,  K  M,  Plate  XVI.  greater  will  the  magnifying  power  be.   But 
Miscel.  fig.  Infixed  at  the  two  extremities  of  when  the  disproportion  of  tlie  two  focal 
a  tabe,  that  consists,  at  least,  of  two  parts,  lengths  is  very  great,  then  the  aberration, 
that  slide  one  witliin  the  other,  for  adjust-  arising  from  the  figure  of  the  lenses,  and 
ing  the  focus  in  proportion  to  the  distance  from  the  dispersive  power  of  glass,  becomes 
of  the  objects  that  are  to  t>e  seen  through  so  very  great  as  to  do  more  damage  than 
the  telescope.  can  be  compensated  by  the  increased  mag* 
PQ  represents  the  semi-diameter  of  a  nifyiog  power.    Hence,  in  order  to  obtain 
very  distant  object,  from  every  point  oi  a  very  great  magnifyuig  power,  those  tele- 
which  rays  come,  so  very  little  diverging  to  scopes  liave  sometimes  been  made  very 
the  object  lens,  K  M,  of  the  telescope,  as  to  long,  as,  for  instance,  of  100  feet,  or  np« 
be  nearly  parallel :  p^  is  the  picture  of  the  wards :  and  as  they  were  used  for  astrono* 
object,  PQ,  wliich  would  be  formed  upon  mica!  purposes,  or  mostly  in  the  night  time, 
a  screen  situated  at  that  place.    Beyond  they  were  frequently  used  without  a  tube, 
that  pkce,  the  rays  of  every  single  radiant  vis.  the  object  lens  was  fixed  on  the  top  of 
point   proceed   divergingly  upon  another  a  pole,  in  a  frame  capable  of  motion  in  any 
leos,  A  B,  called    the  eye-glass,  wliich  is  required  direction,  and  the  eye  lens  was  fix- 
more  convex  than  the  former,  and  are,  by  ed  in  a  short  tube  tliat  was  held  in  the  hand 
this,  cansed  to  proceed  parallel  to  one  ano-  of  the  observer.    The  distance,  as  well  as 
tber,  in  which  direction  they  eater  the  eye  the  dii^ction,  of  the  two  lenses,  was  a^fnst* 
of  the  observer  at  O.  ed  by  a  strong  cord  stretched  between  the 
The  two^enses  of  this  telescope  have  a  frame  of  the  object  lens  and  the  tube  of  the 
common  axis,  OLQ;  Lf  is  tlie  focal  dis-  eye  lens.    In  this  constmctibn,  the  rastm- 
tance  of  tlie  object  lens,  and  £  f  is  tlie  focal  ment  has  been  called  an  ''  aerial  telescope." 
distance  of  the  eye  lens.    An  object  view-  Its  use  is  evidently  incommodious ;  but  it 
ed  through  this  telescope,  by  an  eye  si-  was  with  such  a  telescope  that  five  satellites 
tuated  at  O,  will  appear  distinct,  inverted,  of  Saturn,  and  other  remarkable  objects, 
and  magnified ;  rt:.  the  object  seen  witli-  were  discovered. 

out  the  telescope  will  be,  to  its  appearance        The   object,    which   appears   inverted 

through  the  telescope,  as  f  E  to  9  L ;  that  through  this  telescope,  will  appear  uprigllC 

is,  as  the  focal  distance 'of  the  eye  lens  to  and  distinct  if  two  more  convex  eye  glasseB 

the  focal  distance  of  the  object  lens.    For  be  subjoined  to  it,  at  a  distance  from  each 

the  rays,  see  Optics,  which,  af^er  their  other,  which  is  equal  to  the  sum  of  their  fo- 

crossing  at  the  place,  r^p,  proceed  diverg-  cal  distances;  and  when  their  focal  dts- 

ii^y,  &U  upon  the  lens,  A  B,  in  the  same  tances  are  equal,  the  object  will  be  magni- 

manaer  as  if  a  real  object  were  situated  at  fied  as  much  as  without  those  additional 

rfp;  and  of  course,  on  the  other  side  of  ghuses;  but  through  them  it  will  appear 

tfaist  lens  the  rays  of  each  pencil  will  pro-  upright,  and  not  inverted.    Hence  thu  to* 

ceed  parallel.    Now  to  the  eye  at  O,  the  lescope  has  been  mostly  used  for  viewmg 

apparent  magnitude  of  the  object,  or  of  the  terrestrial  objects,  and  is  therefore  called 

part,  PQ,  is  measured  by  the  angle,  £  O  A,  the  '<  terrestrial  telescope." 
or  by  its  equal,  9  £p ;  but  to  the  naked  eye        The  "  Galilean  telescope  "  consists  of  a 

at  I^  when  the  glass  is  removed,  the  appa-  convex  object  lens,  and  a  concave  eye  lens, 

leat  magnitude  of  the  object  is  measured  and  derives  its  name  from  the  great  Gali* 

by  the  angle,  Q  L  P,  or  by  its  equal,  q  Lp  -,  leo,  who  is  generally  reckoned  tlie  inventor 

therefore  the  apparent  magnitude,  to  the  of  it.    Fig.  t  shows,  that  tlie  distance  be- 

naked  eye,  is  to  the  apparent  magnitude  tweco  the  two  lenses  b  less  than  the  focal 

through  the  telescope,  as  the  angle,  f  Lp,  distance  of  the  object  lens  i.viz.  instead  of 

is  to  the  angle,  f  £p;  ^r  as  the  distance,  the  convex  lens  situated  behhul  the  place 

f  ^  is  to  the  distance,  q  \*>    lliis  telescope  of  the  image,  to  ipake  the  rays  of  each  pea* 

is  mostly  o»ed  for  astronomical  observa-  cil  proceed  in  a  parallel  direction  to  the 

taoBS^  for,  as  it  inverts  die  object,  the  re*  eye,  here  a  coacave  eye  lem  is  placed  as 

Bb  t 


mnchbifore  that  imafrr;  anil  tliU  kiu  np«ns 
tlie  ravsof  enrli  penfit  lliat  cniivert'ed  to  fl 
and  p,  ami  niakr»  Iticm  enjctec  pnnllel  to- 
jnirdi  Oweya  tiucviilont  livcouceiviiig 
the  rnn  to  RU  hark  ac^in  tlirnuKli  tbe  eye 
Jeiu,HhtiFfacnlili.iiaiK'ci>  I^f- 

Tlip  f  ye  inunt  lie  iilarcd  rloie  to  the  con- 
cave teiu,  in  order  lo  receive  m  many  pen- 
rili  as  p(n>ibt«;  and  tlien  anppraing  an 
emerging  ray  of  an  ohlique  pencil  to  be 
proiluced  bacliwardi  alnns  A  O,  the  appa- 
lentniBgnimdeof  the  object  is  meamired 
byUieancle,  AOE,  or  in  equal,  ^Ep, 
whicii  ii  to  tUe  ancle,  f  L  f ,  <>r  Q  L  I',  u  7  L 
t0  9E,ti;."Mintlwasironontiraiieliaropc. 
It  ii  evident,  that  in  thia  teletcnpe  the  ob- 
Jecti  appear  erect,  for  the  ny>  of  light  do 
notfJOH  With  oil'"' 

The  Md  "f  view,  or  quantity  of  objecU 
dial  are  taken  in  at  once  in  tiui  teleirope, 
doea  not  depend  npoo  the  breadth  uftlic 
eyelrni,  aiin  tli  a)^Irununiical  tcletcopci 
bntDponIhe  breadth  of  tlie  pnpil.oftiie 
eye  i  liecaoae  tlie  pupil  n  leu  tlian  the  eye 
U.1H,  AB,  sni]  tUe  lalcral  pencils  do  nol 
now  convei^e  to,  bnt  diverge  from,  (he  axia 
of  the  Icoai'i.  Upon  tbia  account  the  view 
ia  narrowei' in  thii  tlian  in  the  pivceding 
(ctCKOpc  ct  tlie  iihjretr  throiigli  it  ap- 
pc  ar  renHi  kaliiy  clvar  and  diitinct. 

"the  nifilit  lelescnpr  i»  a  ihori  lele- 
at<ip«,rf[.aboiinHoteet  long,  which  tiv 
prracntR  tlie  olijerta  inverted,  much  en- 
lightened, but  not  much  ina);nitied.  Iti 
field  of  view  ia  aino  vi-ry  exteraive.  Tliis 
teleiiropc,  in  -conieqnence  ot'liiDse  proper- 
tics,  ia  uied  at  niriit  tnotlly  by  navi);ator>, 
fortlie  purport  of  discovering  tibject*  thai 
are  tint  very  di-tant,  liul  wladi  cannot 
othcrwiitc  be  leeu,  tiir  waul  of  iidficipiit 
tiahti  nidi  M  veMcl*,  comIi,  rockii,  fic. 
On  account  of  iu  exteniive  If  I'M,  and  ^^reat 
l^it,  this  teleicopc  liai  abo  \ivea  advan-' 
(agenniily  iited,  by  HitrDiiiimcr^,  for  disco- 
verhig  lome  cdeflial  fibji:rt),  whow  aitna- 
lioD  wai  not  enadly  knuwD,  arfor viewing 
at  onre  the  relative  lituation  of  teveial  stars 
and  otlwr  nbji?cia. 

Tliia  teleacapv  has  a  pretty  larjte  and  >im- 
ple  object  teni,  wtimce  it  derives  iti  creal 
liglit  {  for  at  tlie  ran  which  proceed  from 
every  ninilc  point  of  the  object  IkH  iij>on 
lllB  whole  leni  of  a  telescope,  iind  are 
tlienre  lefiacteil  to  a  focna,  it  in  evident 
that  the  luiitcr  tint  lent  ia,  tlieRrcaternnm- 
lier  of  rays  will  be  tlirown  upon  that  fucui, 
and  oF  runiae  the  bricbler  will  ttie  imace 
br.  In  this  li-leseope  large  leiis  may  be 
n<ed.  bi'r,iii>e  tlie  (eleacope  is  not  iniciided 


to  magniry  mmv  daa  dm 

limes  in  lineal  g»tm«iuw. 

Within  ttiin  Mlcacope  ■  mc 
ten  itHd  for  5ljart«inii|;  tke  ! 
the  object  leus.    The  rye  Imu™™_ 
single,  but  moaUy  dmiblc^  (m.tii^m 

"--  of  two  pUno  convex  WNafMli 


little  distance  firoia  each  a 


er}« 


of  view,  wljrii  in  some 
exceeds  six  arseveu  drgrea. 

We  may  observe-,  oDce  ftrd^^i 
every  ti^l»co|»>  the  distance  bttnnfe 
object  lens  and  the  Ollterleniorhwri 
be4ltrrahle,iiioril«rilalllMft*iMfe  I 
irfJMted  according  U>  ti»*»w^ 
olyects.  Flenc«,  every  tafawMMf 
at  least  of  ttro  tubes,  4M  oTaB^^ 
llmtwitli  tlje  pye  lensp.,  .Tides  ifU*  da 
oilier.  'I'o  the  same  telescope  snail  m 
lubes,  wiOnahallower  or  deef<AkM,'<i 
will  a  diil'erciit  number  of  len>a,  nita 
adapled  snccessively,  in  order  to  pielM 
-ditl'erent  niaenify-ii>K  power>,  Mi(ablll»k 
clearness  of  the  air,  of  the  o^jeri>,*&> 

alsoforcouvertiiiK  Uiem    .ii.i ,^i 

at  IDrrestilol  tclcacofica. 

We  Bow  proceed  lo  the  naM^I* 
scope,  whicli  is  likewise  cnlled  Uie}i(i» 
nian  telescope,  fbr  if  not  Use  mU  fw 
jector.  Sir  Isaac  Newtan  n,  at  ^a^ia 
first  person  who  executed  a  letaMfitf 
tliia  son,  which  cotuiala  of  ■-«-i*fn  ml 
refriiMiiig  pacts. 

I'he  j>enrnl  principle  of  thb  ttkM|tl 
llie  same  ai  thai  of  Use  diripirie  or  •*» 
it>K  teleerope.  In  iliclatter  itenjtalid 
eanelrumBdiiLaiil  obiectare,  by  tbesvdN 
ofHiecDQvexohjpct  lens,  coHecrtJtoafr 
<;)t9,an<l  beyunilUial  focus  tlie  lajaafMq 
single  radiant  jHnul  are  rendet«dMi|* 
rallel  by  tbe  action  of  die  eje  leM  or  t/t 
k-n»es.  This  is  otlLTwise  expreMed,  If 
suying  Uiat  the  object  leiia  (brnis  aa  11^ 
oCilie  object,  which  itoage  is  viewed  by  Ik 
eye  lens.  Iu  the  former,  ri:.  in  tbe  lAtt 
iiig  teletcope,  the  rays  which  come  fiaa  1 
didan  object,  are,  by  llteaclioa  ol'acM- 
cavcreflecur  sent  bath 


they  form  an  image,  wtitftii 
viewed  through  the  Cje  lens,  "nua  Ut 
scvend  varieties  of  this  Irksrape  ^eabdt 
CDiitt'iil  ourselves  with  Ibe  deacriptioa  of 
One  only,  mis  the  Gregotiaa  Trhaiiiff. 
which  is  representrd  in  if.  3.    Tbe  lafgi 

contivp-i|,eculiini,  BE,  ofUii*-  ' 


1  small  concave  speculum,  x  y,  biupporttd 
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by  the  arm,  H,  directly  faring  the  larsre 
9])ecnlom,  B  E.  Two  leoseft,  w  x  and  n  o, 
are  contained  in  tlif  eye  tnbe,  and  the  ob« 
aerver  applies  his  eye  to  a  small  ho!e  at  P, 
io  Older  to  view  a  ma^^nified  distant  object. 

The  large  reflector,  BE,  receives  the 
rays,  ae,  hd^  from  the  distant  obj«'Ct,  and 
reflects  them  to  its  focn^^e,  vihere  they  form 
the  inverted  image,  or  where  they  cross 
each  other,  and  then  fall  divergtngly  npon 
the  small  leflector,  x  y,  whose  focus  is  at/; 
ris.  a  little  further  than  the  focufi,  f,  of  the 
large  reflector :  hence  the  rays  are  reflected 
back  upon  the  lens,  to  x,  not  in  a  parallel, 
but  in  a  converging  manner ;  and  that  con- 
vergency  u  increase<l  by  the  action  of  tliat 
lens,  KO  as  to  come  to  a  focus,  or  to  form  a 
second  image,  R  S,  mach  larger  than  the 
former,  and  erect  like  the  object.  Lastly, 
tJiis  image  is  viewed  through  the  eye  lens, 
no;  or,  in  other  words,  the  rays  from  every 
single  point  of  the  object,  atter  this  second 
croisiDg,  fall  divergingty  upon  tlie  eye  If  ns, 
which  sends  them  nearly  parallel  to  the  eye 
at  P,  tlirougli  a  very  small  hole.  .Some- 
times the  eyfe  lew,  n  o,  is  donble,  rir.  it 
4*onsisis  of  two  lenses,  which  perform  tli« 
•ffice  of  a  single  lens. 

If  the  flrit  leno,  w  x,  were  removed,  the 
image  would  be  formed  somewhat  larger 
at  z ;  but  the  area  or  field  of  view  would  be 
nnaller  and  less  pleasant.  At  the  place  of 
the  image,  R  8,  there  it  situated  a  cimilav 
piece  of  brass,  called  a  diaphragm,  with  a 
bole  of  a  proper  aize  .to  circumscribe  the 
image,  and  to  cut  ofl*  all  superfluous  or  ex- 
tnuieoui  light,  in  order  that  tiie  object  may 
appear  as  distinct  as  possible. 

The  masoifytag  power  of  this  telesco|ie 
ii  computed  in  the  following  manner:  If 
thtt  telejicope  consisted  of  the  two  reflec* 
tors  only,  and  these  were  situated  so  that  e 
were  the  focus  of  each  reflector ;  then  the 
rays  which  came  parallel  from  tlie  distant  ob- 
ject to  the  large  reflector,  and  divergTn<;ly 
flrom  that  to  tlie  small  reflector,  would,  after 
tlie  second  reflection,  go  parallel  to  the  eye 
at  P,  and  of  course  the  object  would  ap- 
pear magnified  in  the  proportion  of  ilie  fo- 
cal dbtanrc  of  the  large  rejector  to  the 
focal  distance  of  the  small  reflector;  so 
that  if  the  focal  distance  of  tlie  former  be 
to  that  of  the  hitter  as  six  to  one,  then  the 
object  would  be  magnified  six  times  in  dia* 
meter.  But  since  tlie  first  image  is  magni- 
fied into  a  second  image  much  larger,  which 
ia  viewed  throngh  the  eye  lens;  tiierefore 
tbe  whole  maguiifying  power  is  in  a  propor- 
Hoo  compoonded  of  de  to  ex|  and  of  zx 


to  z  0.  If  the  former  proportion  be  as  six 
to  one,  and  the  latter  as  eight  to  one ;  then 
the  object  will  appear  iorty- eight  {riz,  six 
by  eight)  times  larger  in  diametet  through 
the  telescope  than  to  the  naked  eye. 

The  fourtli  species  of  reflecting  telescope 
goes  under  the  name  of  **  Cassegrainian  Te- 
lescope.'* It  differs  from  the  preceding,  in 
having  the  small  reflector  convex,  instead 
of  concave;  in  consequence  of  which  the 
small  reflector  must  be  placed  nearer  to  the 
large  reflector  than  the  focus  of  the  hitter; 
then  tlie  rays  from  the  large  reflector  fall 
convergingly  upon  the  convex  small  reflec- 
tor, and  are  by  it  sent  back  convergingly 
npon  the  lens,  w  x,  &c.  The  chief  dif- 
ference between  this  and  the  preceding 
telescope  l^,  that  in  this  the  object  appears 
inverted,  because  in  it  there  is  no  image 
formed,  or  tlic  rays  do  not  cross  each  other, 
between  lh«-  two  reflectors.  Also  with  the 
same  magtiilying  power,  6:0.  this  tele.«cope 
is  shorter  than  the  Gregorian,  by  twice  the 
focal  len«th  of  the  small  spccuinm. 

To  both  those  telescopes,  a  long  wire  ii 
fixed  all  along  the  outside  of  the  tube,  at 
tlie  end  of  which  there  is  a  screw  which 
works  into  an  external  projection,  g-,  of  tlie 
internal  arm,  H,  and  serves  to  move  that 
ann  with  the  small  speculum  nearer  to  or 
further  fioin  the  large  speculnm,  in  order  to 
adjust  the  fuciis  of  the  instrument,  accord- 
ing to  the  distance  of  the  object.  The  ac- 
tion of  this  wire  is  easily  undrrstood ;  for  it 
pasMes  through  a  hole  at  F,  where  it  is  pre- 
vented going  forwards  or  barkwarda  by 
two  shoulden,  which  are  indicated  by  the 
figure:  hence,  when  the  observer  looks 
through  tlie  hole,  P,  he  turns  with  his  hand 
the  wiie  by  tlie  nut,  Q,  which  screws  the 
projection,  /^ ,  of  the  arm  nearer  or  further, 
6cc,  until  the  object  appears  very  distinct. 

The  largest  reflecting  telescope  now  ex- 
isting, was  constructed  by  that  excellent 
astronomer,  Dr.  Herschel.  It  is  a  tele- 
scope in  which  the  observer  looks  through 
an  eye  lens  down  upon  the  large  reflector, 
whose  polished  surface  is  forty-eiglit  inches 
in  diameter.  Its  focal  length  is  about  forty 
feet. 

There  are  however  two  useful  appen* 
dages  to  telescopes,  which  deserve  to  be 
bririly  descril>ed.  A  finder,  rtz.  a  aiiort 
telescope  A,  fig.  3,  is  generally  affixed  to 
tiie  tube  of  a  large  telescope,,  for  the  pur- 
pose of  finding  out  an  object  expeditioiuUy. 
This  finder  does  not  magnify  the  object 
more  than  fi>ur,  six,  or  eight  times;  but  it 
bas  t  great  field  of  vietfr,  so  that  throogh  tt 
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■  great  part  of  the  heavens  may  be  seen  tt  fifty  times;  and  they  are  adjusted  to  dif- 

once.    In  the  iiwide  of  its  tube,  and  ex-  ferent  sights,  and  to  dHfereot  distances  of 

gctly  at  the  focus  of  the  eye  glass,  there  the  objeet,  by  turning  a  finger  screw  at  the 

are  two  slender  Wires,  which  cross  each  end  of  the  outer  tube.    There  is  another 

other  in  the  axis  of  the  telescope*    Now  tube,  containing  two  eye-glasses  that  inag- 

the  finder  is  adjusted  by  means  of  screws  nify  about  seventy  times,  for  astronomical 

upon  the  tube  of  the  great  telescope,  in  purposes.    The  telescope  may  be  directed 

anch  a  manner  as  that  when  an  object,  seen  to  any  olgect  by  turning  two  screws  in  the 

throngh  the  finder,  appears  to  be  near  the  stand  on  which  it  is  fixed^  the  one  giving  a 

crossing  of  the  above-mentioned  wires,  it  is  vertical  motion,  and  the  other  a  horizontal 

at  the  same  tune  visible  through  the  great  one.    The  stand  may  be  inclosed  in  the  in* 

telescope:  hence,  when  the  observer  wishes  side  of  the  brass  tube, 

to  view  a  small  distant  object,  as  a  star,  a  The  object-ghMS  of  the  t\  and  3^  feet  te- 

planet,  &c.  he  moves  the  instrument  to  one  lescopes  is  composed  of  two  glasses,  one 

aide  or  the  other,  nnti],  by  looking  through  convex  of  crown-ghiss,  and  the  other  con- 

the  finder,  he  brings  the  object  nearly  to  cave  of  white  flint  glass ;  and  the  diameten 

comcide  with  the  crossing  of  the  wires,  of  their  apertures  are  two  inches  and  2j  in- 

and  when  that  takes  place,  he  immediately  ches.    Each  of  them  is  furnished  with  two 

looks  through  the  kirge  telescope,  &c.  tubes;  one  for  land  objects,  containing  four 

A  micrometer  is  an  instrument,  which  is  eye-ghuses,  and  another  with  two  eye- 
used  with  a  telescope,  for  the  purpose  of  ghuses  for  astronomical  uses.  They  are 
measuring  small  angles.  A  great  variety  of  aifinsted  by  buttons  on  the  outside  of  the 
micrometers  have  been  contrived  by  va-  wooden  tube :  and  the  vertical  and  horizon- 
nous  ingenious  persons ;  and  they  are  more  tal  motions  are  given  by  joints  in  the  stands. 
or  less  compUeated,  more  or  less  expensive,  The  magnifying  power  of  the  least  of  these 
as  fdso  more  or  less  accurate.  See  Micro-  telescopes,  with  the  eyerglass  for  land  ob- 
METER.  jects,  is  nearly  fifty  times,  and  with  those  for 

<*  Achromatic  Telescope,"  is  a  name  given  astronomical  purposes,  eighty  times;  and 
to  the  redacting  telescope,  iavenCed  by  Mr.  that  of  the  greatest  for  land^objects  is  nearly 
John  Dollond,  and  so  contrived  as  to  re-  seventy  times,  bat  for  astronomical  obser- 
medy  the  aberration  arising  from  cololirs,  vationseightyandalhnndredand  thirty  times; 
or  the  difierent  refrangibility  of  the  rays  of  for  this  has  two  tubes,  either  of  wliich  may 
light  The  improvement  made  by  Mr.  be  used  as  occasion  requires.  Tliis  telc- 
Pollond  in  his  telescopes,  by  making  two  scope  is  also  moved  by  a  screw  and  rack- 
object-glasses  of  crown-glass,  and  one  of  work,  and  the  screw  is  turned  by  means  of 
flint  which  was  tried  with  success  when  ahook*sjoint. 

concave  eye-glasses  were  used,  was  com-  We  must  now  si^  something  of  the  spe- 

plcted   by  his  son  Peter  Dollond ;  who,  cula  of  telescopes,  having  referred  to  thia 

conceiving  that  the  same  method  miglit  be  place  flrom  the  article  Speculum.     The 

practised  witli  success  with  convex  eye-  metals  of  reflecting  telescopes  are  generally 

glasses,  found,  after  a  few  trials,  that  it  composed  of  thirty-two  parts  of  copper  and 

might  be  done.    Accordingly  he  finished  fifteen  of  grain  tin,  with  the  addition  of  two 

an  object-glass  of  five  feet  focal  length,  parts  of  arsenic,  to  render  the  composition 

with  an  aperture  of  3j  inches,  composed  of  more  white  and  compact.  It  has  been  ascer- 

two  convex  lenses  of  crown-glass,  and  one  taincd,  by  a  variety  of  experiments,  tluit  if 

concave  of  white  flint  glass.    But  appr^-  one  part  oif  brass,  and  one  of  silver,  be  added 

bending  afterward  that  the  apertures  might  to.  this  composition,  and  only  one  of  arsenic 

be  admitted  still  larger,  he  completed  one  used,  a  most  excellent  metal  will  be  ob- 

of  3^  feet  focal  length,  with  the  same  aper-  tahied;  wluch  is  the  whitest,  hardest,  and 

tureofj^iuches.    In  tlie  17-inch  improved  most  reflective.    The  first  composition  it, 

achromatic  telescope,   the  object  glass  is  however,  for  inexperienced  persons,    the 

composed  of  three  glasses,  riz,  two  convex  |>est,  as  the  easiest  to  cast,  to  grind,  and 

of  crown-gUss,  and  one  concave  of  white  polish.    When  this  is  empk>yed,  the  cop. 

flint-glass:  the  focal  distance  of  this  com-  per  and  tin  should  be  melted,  and  when 

bined  object-glass  is  about  seventeen  inches,  mixed  together  should  be  poured  into  cold 

and  the  diameter  of  the  aperture  two  in-  water,  which  will  separate  the  mass  into  a 

ches.    Tliere  are  four  eye-ghisses  contained  number  of  smaU  particles.     These  small 

in  the  tube,  to  be  used  for  land  ol>|ects;  pieces  ofmetal  are  then  to  be  collected  and 

the  magnifying  power  with  these  ia  near  put  into  the  cmdblei  aloi^  with  the  stiver 
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Ukd  brais:  after  they  liave  been  melted  to- 
fetber  in  t  separate  crucible,  tlie  proper 
quantity  of  arsenic  is  to  be  added,  and  a 
little  powdered  rosin  thrown  into  the  cruci- 
ble before  the  metal  is  poured  into  the 
^  flasks.  For  the  particular  methods  of  grind- 
ing and  polishing  we  refer  to  Brewster's 
edition  of  FercnH>n's  Mechanics,  vol.  i. 

TELEPHIUM,  in  botany,  a  genus  of  tlie 
PentandriaTrigynia  class  and  order.  Natu- 
ral order  of  Portulaceap,  Jossiea.  Miscella- 
nea, Linnaeus.  Essential  character :  calyx 
five- leaved ;  petals  tive,  inserted  into  the  re- 
ceptacle ;  capsule  one-celled,  three-valved. 
There  are  two  species,  viz,  T.  imperati, 
true  orpine;  and  T.  oppositifolium,  both 
natives  of  Barhary. 

TELLER,  an  officer  -of  the  Exchequer, 
in  ancient  records  called  tallier :  there  are 
four  of  these  officers,  whose  duty  is  to  re- 
ceive all  sums  due  to  the  king,  and  to  give 
the  clerk  of  tlie  pells  a  bill  to  charge  him 
therewith.  They  likewise  pay  all  money 
due  from  the  king,  by  warrant  from  tlie 
auditor  of  the  receipt,  and  make  weekly 
and  yearly  bookn,  both  of  their  receipts 
mid  payments,  which  they  deliver  to  the 
lord-treasurer. 

.  TELLINA,  in  natural  history,  a  genns 
of  the  Vermes  Testacea  cUss  aiid  order : 
animal  a  tetliys:  shell  bivalve,  generally 
sloping  on  one  side ;  in  Uie  fore  part  of  one 
valve  a  convex;  of  the  other,  a  concave 
fold ;  hinge  with  usually  three  teeth,  the 
lateral  ones  smooth,  in  one  shell.  There  are 
aboat  eighty  species,  divided  into  sectiom. 
*  A.  ovato  and  thickish.  B.  ovate  and  com- 
pressed. C  snborbicobr.  We  shall  notice 
one  or  two  only,  T.  gari :  shell  oval,  with 
transverse  recurved  stric ;  lateral  teelh  ob- 
solete; it  inhabits  the  Indian  ocean:  the 
fore  part  is  inflected  and  very  rough,  with 
transverse  wrinkles  crossed  in  the  middle 
by  perpendicular  striae;  sometimes  ciue- 
rooas,  with  brown  rayy ;  sometimes  bluish 
spotted  with  white,  and  wiiite  and  red  nys, 
T.  cornea:  shell  globular,  ghibroaSy  horn- 
colour,  with  a  transverse  groove.  This 
Mr.  Pennant  has  descril>od  ni  the  British 
2^oology :  it  inlmbits  the  ponds  and  fresh 
water  of  Europe:  it  is  not  larger  than  a 
pea.  The  shell  is  pellucid,  very  finely 
striate  across ;  within  bluish,  white;  with- 
ont  white,  or  pale  or  blmsh-ash,  with  trans- 
verse black  curves,  one  of  which  is  more 
distinct ;  lateral  teeth  of  the  hinge  elongated, 
hardly  any  middle  ones. 

T^LLpTALE,  in  nmsk,  a  moveable  piece 
ff  iftiyi  or  knd|  Mfptnded  io  the  fhmt  of 
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a  chamber-organ,  on  one  ride  of  the  keys, 
by  a  string;  one  side  of  the  keys  being  at- 
tached to  the  beltows,  within,  rises  as  they 
sink,  and  apprises  the  performer  in  what 
degree  the  wind  is  exhausted. 

TELLURIUM.    See  SylvAn. 

TEMPERAMENT,  in  music,  fiie  ac- 
commodation or  adjustment  of  the  imper- 
fect soundii,  by  transferring  a  part  of  their 
defects  to  the  more  perfi^^t  ones,  in  order 
to  remedy,  in  some  degree,  the  false  intef* 
vals  of  those  instruments,  the  sounds  of 
which  are  fited  ;  as  tlie  organ,  harpsichord| 
piano-forte.  Sec 

TEMPERING  o/'sfee/ and  inm,  the  DeiK 
dering  them  either  more  compact  and  hard, 
or  soft  and  pliant,  according  as  the  difl^rent 
uses  for  which  they  are  wanted  may  require. 

The  hardest  steel  n  the  most  brittle ;  bnt 
in  many  cases  it  is  necessary  to  diminish 
the  hardness,  and  this  operation  Is  called 
tempering.  Tlie  greatest  difficulty  consists 
in  applying  the  proper  degree  of  heat  uni- 
formly over  the  whole  mass.  The  common 
method  is,  to  judge  by  the  colour  assumed 
by  the  clean  surface  of  steel  when  thus 
heated.  The  heat  may  be  applied  by  the 
fire,  or  a  pan  of  charcoal,  or  the  flame  of  a 
candle  or  lamp,  or  by  laying  the  piece  upon 
sand  to  be  gradually  heated,  or  upon  melted 
lead.  Saw-nmkers,  and  those  who  manu- 
facture springs,  heat  the  article,  rub  it  with 
grease,  and  then  heat  it  fiirflier  4*11  the 
fiimes  take  fire :  this  is  called  blazing,  and 
affords  a  temper  nearly  the  same  as  when 
the  steel,  by  beat,  has  acquired  a  deep  blue 
colour.  When  the  temper  is  given  from  the 
colour,  the  first  tinge  is  a  fiiint  straw  co- 
lour: tliis  is  suitable  to  penknives  and  bard 
cutting  tools.  The  next  colour,  whldi  is 
purple,  is  rather  too  soft  for  a  knife,  and 
too  brittle  for  a  spring.  After  tliis  follows 
the  blue,  of  wliicli  tliere  are  several  shades : 
the  deepest  is  very  soft,  and  this  succeeded 
by  a  whitish-yelluw,  whidi  indicates  too 
great  a  degree  of  softness  for  any  cuttu^ 
tool.  Mr.  Hartley  took  out  a  patent  for  a 
method  of  tempering  steel,  whidi  was  done 
by  heating  the  tools  in  oil  raised  to  a  high 
temperature.  Pen-knives  require  a  heat  of 
450^ofFalirenheit. 

TEMPLARS,  or  Templbr8»  a  religioui 
.  order  instituted  at  Jerusalem,  alnrnt  the 
year  1118.  Some  religious  gentlemen  put 
themselves  under  the  government  of  the 
patriarch  of  Jerusalem,  renounced  property, 
made  the  vow  of  celibacy  and  otiedience, 
and  lived  like  canons  regular.  Ring  Bald- 
win assigned  them  an  apartment  in  his 
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palace.  They  had  likewise  lands  giveh  them     tain,  and  the  two  aides  of  the  bastiom  which 
by  the  king^  the  patriarch,  and  the  nobtltty,    face  one  anotlier ;  so  that  it  is  the  same 
for  their  maintenance.    At  6rst  tliere  were     with  what  is  otherwise  called  tlie  face  of 
bnt  nine  of  thu  order,  and  the  two  principal     the  fbrtresv.    Tenaille  of  tlie  fos»,  in  a  low 
persons  were,  Hugo  de  Paganis,  aisd  Oeof-     work  raised  before  the  curtain  in  tlie  mid- 
frcy  of  St.  Omers.    About  nine  years  after    die  of  the  foss  :  it  is  of  three  sorts;  the  first 
their  institution,  a  rule  was  drawn  up  for    is  composed  of  a  curtain,  two  flanks,  and 
them,  and  a  white  habit  as>igned  them,  by    two  iUces;  the  rampart  of  the  curtain,  in- 
Pope  ^onorius  II.     About  twenty  years    eluding  the  pnrapet  and  talus,  is  but  five 
after  this,  in  the  popedom  of  EngeninslII.    fktiiom  thick,  but  the  rampart  of  the  flanks 
they  had  red   crosses  sewed   upon  tlicir    and  faces  is  seven.    The  second  is  com- 
cloaks,  as  a  mark  of  distinction ;  and  in  a    posed  only  of  two  fiices  made  on  the  lines 
short  time  they  were  increased  to  about    of  defence,  whose  rampart  and  faces  are 
three  hundred,  in  their  con  vent  at  Jerusalem,    parallel.    The  third  sort  ^differs  from  the 
They  took  the*  names  of  Knights  Templars,    second,  only  in  this,  that  its  rampart  is  pa- 
because  their  first  house  stood  near  the    rallel  to  the  curtate  of  the  place.    All  three 
temple  dedicated  to  our  Saviour,  «t  Jem-    sorts  are  good,  and  cannot  be  hurt  by  the 
sakm.    This  order,  after  having  perfi>rmed     besiegers'  cannon,  till  tliey  are  masters  of 
many  great  exploits  against  the  infidels,    the  covert  way,   and  have  planted  their 
became  rich  and  powerful  all  over  Europe ;    cannon  there. 

but  the  knights,  abusing  their  wealth  and  TENANT,  signifies  one  who  holds  or 
credit,  fell  into  great  disorders  and  irregu-  possesses  lands  or  tenements  by  any  kind  of 
hiritics.  Many  crimes  and  enormities  being  rigfit,  either  m  fee,  for  life,  years,  or  at 
alleged  against  them,  they  were  prosectfted    will. 

in  France,  Italy,  and  Spain ;  and  at  last,  the    ^    TENCH.    See  Cyprinus. 
pope,  by  his  buU  of  the  nd  of  May,  1312,        TENDER,  in  law,  is  an  offer  to  pay  a 
given  in  the  council  of  Vienna,  pronoanced     debt,  or  perform  a  duty.     Tliis  is  often 
tlie  extunction  of  the  order  of  Templars,^  pleaded  in  an  action  as  a  bar  to  the  plain- 
and  united  their  estates  to  the  order  of  St.     tiff^s  recovery ;  and  where  the  money  de- 
John  of  Jemsalem.  manded  by  the  plaintiff  has  been  tendered 
TENACITY,  a  term  applied  to  metals,     or  offered  to  him  before  the  commenee- 
by  which  is  meant  the  power  that  a  me-    ment  of  the  suit,  and  he  has  reftued  to  ac« 
t^c  wire,  of  a  given  diameter,  has  of  re-     cept  it,  the  plaintiff  is  barred  of  his  action 
sisting,  without  breaking,  the  action  of  a     and  costs.    In  pleading  a  tender,  the  de- 
weight  suspended  from  Its  extremity.   The    fendant  says,  the  plaintiff  ought  not  to  have 
tenacity  of  different  metals  b  very  various :     his  action,  because,  except  as  to  so  muth| 
an  iron  wire,  of  one-tenth  of  an  inch  in    specifying  the  sum,  he  owes  nothing  to  the 
diameter,  will  support,  without  breaking,    plaintiff;  and  as  to  that  sum,  he  has  been 
about  6  cwt. ;  whereas  one  of  lead  will  not    always  ready  and  wiUing  to  pay  it,  and  be- 
support  501b.  fore  the  commencement  of  the  suit  ten- 
TENAILLE,  in  fortification,  a  kind  of    dered  and  offered  it  to  the  plaintiff,  and 
ontwork,  resembling  a  homwork,  bnt  ge-    tiiat  he  refnsed  St ;  which  sum  of  money  he 
nerally  somewhat  dififerent ;  for,  instead  of    of  course  briags  uito  court,  to  be  paid  to 
two  demi-bastions,  it  bears  only  in  front  a     the  plaintiff,  if  he  will  accept  the  same ;  and 
re-entering  angle  between  the  same  wings     this  brmging  money  into  court,  on  a  plea  of 
without  ftinks ;  and  the  sides  are  parallel,     tender,  is  done  without  a  special  motion. 
Tenaille,  double  or  flanked,  is  a  work  whose     In  all  otlier  cases,  the  leave  of  the  court 
front  consists  of  four  faces,  making  two     must  be  had,  before  money  can  be  brought 
re-entering  angles,  and  three  saliant ;  the     into  court.  The  rule  under  which  tlris  leave 
wings  or  sides  of  this  work  bemg  in  Uke     is  granted,  is,  as  in-  the  tase  of  an  eject- 
manner  correspondent  in  the  front  of  the     ment  by  a  mortgage,  founded  upon  a  par- 
gorge.    Tenaille  simple^  a  work  baring  its     ticular  act  of  parliament.    In  other  cases  it 
front  formed  by  two  faces,  which  make  a  .  is  founded  upon  the  discretionary  power 
re-entrrhug  angle,  the  sides  running  directly     vested  in  tlie  court.    By  tlie  discretionary 
parallel  from  the  head  to  the  gorge.    Te-     rule  it  is  sometimes   ordered,  that  upon 
naille  of  the  place,  is  tliat  whicli  is  com-    bringing  money  into  court  all  proceedings 
prehended  between  the  poiut^i  of  two  neigli-    in  an  action  shall  be  stayecL  At  other  timea 
bouring  bastions ;  that  u»  to  say,  tlie  nu-tain,    it  is  ordered,  that  the  money  brought  into 
the  two  flanka  that  are  nii&ed  on  Mie  cur-    court  shall  be  struck  oot  of  the  phuntiff% 
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dedaratioif,  and  that  the  plaintiff  sliill  not,  lime,  nor  other  saline  matter,  has  been  de* 
at  the  trial  of  die  issue,  be  permitte<l  to  give  tected  in  the  membranous  snbstances  hi- 
any  evidence  as  to  this  money.  This  rule,  tfaerto  analyzed.  Tendons  are  redaced  by 
by  which  the  money  brouj^ht  into  court  is  boiltug  to  a  gelatinoiu  substance,  so  that 
ordered  to  be  struck  out  df  the  declaration,  they  are  composed  of  a  similar  matter  witli 
is  from  its  being  more  fr^quvntly  granted,  nierahrdncs.  Hie  ligaments  afford  m  por* 
ttiantbat  by  which  it  is  ordered  that  tlie  'tion  of  gelatine  by  boiling,  but  are  not, 
proceeding  sliall  be  stayed,  called  the  com-  like  the  two  former,  entirely  reduced  to 
mon  nile.  Upon  a  pleas  of  tender  the  de-  jelly»  so  tliat  some  other  substance  besides 
lendant  must  not  plead  the  general  issue,  or  gelatine  enters  mto  the  composition  of  liga- 
a  full  denial  as  to  tlie  whole  demand,  but     ments. 

only  to  that  part  which  is  an  excess  above  TENEBRIO,  in  natural  history,  a  genus 
the  sum  tendered.  And  the  plaintiff  in  an-  of  insects  of  the  order  Coleoptera.  Antenne 
swer  to  this  must  either  deny  the  tenderj  moniliform,  the  hut  joint  roundish  ;  thorax 
or  reply  that  there  was  a  demand  and  re-  planoconvex,  margined  ;  head  projecting; 
lusal,  .which  it  a  sufficient  answer  to  the  shells  rigid.  Tliere  are  about  one  hundred 
plea  that  states  the  defendant  was  always  species,  divided  into  sections.  A.  Feelers 
ready  to  pay.  If  Bank  notes  have  been  six,  filiform  ;  fore-shanks  formed  for  digging, 
offered,  and  no  objection  made  on  tliat  ac-  B.  Feefers  four.  One  of  the  most  remark- 
count,  it  has  been  considered  by  the  Court  able  species  is  T.  mortisagus,  which  is  black, 
of  King*9  Bench  as  good  tender.  But  to  and  about  an  inch  long ;  it  is  slow  in  its 
roostitnte  a  tender  there  must  not  merely  motions,  and  distinguished  by  the  remark* 
be  an  offer  by  the  defendant,  that,  if  the  ably  pointed  appearance  of  the  wing- 
plaintiff  will  take  it,  he  will  give  him  so  sheaths,  which  at  their  extremities  project 
much  ;  but  there  must  be  an  actual  offer  a  little  beyond  the  abdomen.  It  is  found 
and  readiness,  accompanied  with  apparent  in  dark,  neglected  places,  beneath  boards 
ability,  to  pay  immediately,  although  it  is  in  cellars,  and  if  handled,  and  especially  if 
not  absolutely  necessary  to  produce  the  crushed, .  it  gives  out  a  very  unpleasant 
money  in  tale  upon  the  table.  smell.    T.  gibbosns,  or,  according  to  Dr. 

It  is  said,  a  Bank  note  is  no  tender,  nor  Shaw,  T.  globosiis,  is  seen  during  the  hot- 
is  it,  if  it  is  refused.  But,  by  a  late  statute,  test  part  of  summer  about  walls  and  path- 
before  any  one  can  be  arrested,  and  held  to  ways :  it  is  distinguished  by  the  globular 
bail,  the  plaintiff  must  swear  that  his  debt  appearance  of  the  body.  T.  molltor,  is  an 
has  not  been  tendered  to  him  in  Bank  insect  ofteu  found  in  houses,  is  coal  black, 
notes,  so  that  it  is  next  to  a  legal  tender ;  and  very  small.  It  proceeds  from  a  larva 
yet  the  plaintiff  may  sue  by  process,  witli-  called  the  meal-worm,  from  its  benig  corn- 
cut  holding  to  bail,  and  obtain  judgment  monly  found  in  meal  and  bread.  This  ia 
against  the  defendant,  with  his  costs;  on  said  to  be  the  favourite  food  of  nightingales, 
which  the  sheriff  will  levy,  and  probably  It  remains  two  years  before  it  chan^  into 
tender  the  amount  in  Bank  notes  ;  so  that    a  chrysalis. 

tlie  plaintiff  will  be  put  off  in  an  endless  TENEMENT,  in  its  common  accepta- 
circle,  if  it  is  worth  while  to  incur  costs,  tion,  is  applied  only  to  houses  and  other 
and  Bank  notes  are  now  a  legal  tender  in  buildings  ;  but  in  iti  original,  proper,  and 
every  thing  bnt  tlie  name,  which  is,  in  the  legal  sense  it  signifies  every  tiling  that  may 
opinion  of  the  best  writers  on  political  eco-  be  holden,  provided  it  be  of  a  pernia- 
nomy,  a  circumstance  that  most  depreciate  nent  nature,  whether  it  be  of  a  substantial 
their  real  value.  or  of  an  nnsul)stantialand  ideal  kind.  Thus, 

Tbivoer,  a  small  ship,  in  the  service  fiaiik  tenement,  or  freehold,  is  applicable 
of  men  of  war,  for  carrying  of  men,  provi-  not  only  to  lands  and  other  solid  objecta, 
siou?,  or  any  thing  else  that  is  Decenary.  but  also  to  offices,  rents,  commons,  and  the 
TENDONS.  Membranes  are  those  like;  and  as  lands  and  houses  are  tene- 
parts  of  the  body  which  mclade  some  of  ments,  so  is  an  advowson  a  tenement ;  and 
the  internal  parts  of  anunals.  Many  of  a  franchise  or  office,  a  right  of  common,  a 
them  are  extremely  thin,  and  they  possess  peerage,  or  other  property  of  the  bke  on- 
different  degrees  of  transparency.  They  substantial  kind,  are  all  of  them,  legally 
become  pulpy  by  maceration  in  water,  and  speaking,  tenements, 
by  boiling  are  almost  entirely  conrerted  TENESMUS,  in  medicine,  a  name  givtD 
into  gelatine,  so  th^  they  are  chiefly  com-  by  siedical  writers  to  a  complaint  which 
poaed  of  this  sohatance.    Mo  pboiphite  of    ia  «  conturaal  desire  of  goiof  to  atooi. 
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bnt  withoat  any  stool  being  ready  to  be 
Toidfid. 

TENNE,  Tekky,  or  Tawny,  in  heral- 
.  dry,  a  bright  colour  made  of  red  and 
yellow  mixed }  sometimes  also  called  brusk, 
and  expressed  in  engraving,  by  thwart,  or 
diagonal  strokes  or  hatches,  beginning  from 
the  sinister  chief,  like  pnrpure,  and  marked 
with  the  letter  T.  In  the  coats  of  all  be- 
low the  degree  of  nobles,  it  is  called  tenny ; 
bnt  in  those  of  nobles,  it  is  called  hya- 
cinth^ and  in  prince's  coats,  tlie  dragon's 
head. 

TENNIS,  a  play  at  wfaicha  ball  b  driven 
by  a  racket,  which  requires  great  prac- 
tice to  make  a  good  player,  so  that  nothing 
can  be  done  without  it ;  all  we  presnme  to 
do  is,  to  give  an  insight  mto  the  game,  by 
which  a  person  may  not  seem  a  total  stran- 
ger to  it  when  he  happens  to  be  ui  a  tennis- 
court. 

The  game  of  tennis  is  played  in  most  ca- 
pital cities  m  Europe,  particuhirly  in  France, 
whenceVe  may  venture  to  derive  its  ori- 
gin. It  is  esteemed,  with  many,  to  be  one 
of  the  most  ancient  games  in  Qiristendom, 
and  long  before  King  Charies  I.'s  ti|ne  it 
was  phiyed  in  Enghmd.  This  g^e  is  as 
intricate  as  any  game  whatever;  a  person 
who  is  totally  ignorant  of  it  may  k>ok  on 
for  a  month  together,  without  bewg  able  to 
make  out  how  the  game  is  decided. 

The  sixe  of  a  tennis*eonrt  is  generally 
about  96  or  97  feet  by  33  or  34,  tliere  be- 
ing no  exact  dimension  ascribed  to  its  pro- 
portion, a  foot  more  or  less  in  length  or 
width  being  of  no  consequence.    A  line  or 
net  hangs  exactly  across  the  middle,  over 
•  which  the  ball  roust  be  struck,  either  with 
a  racket  or  board,  to  make  the  stroke  good. 
Upon  the  entrance  of  a  tennis-court,  there 
is  a  long  gallery  which  goes  to  the  dedans, 
that  is,  a  kind  of  front  gallery,  where  spec- 
tators usually  stand ;  into  wl^ch  whenever 
a  ball  is  stnick,  it  tells  for  a  certain  stroke. 
This  long  gallery  is  divided  into  different 
compartments  or  galleries,  each  of  which 
has  its  particular  name,  as  follows;  from 
the  line  towards  the  dedans  are  the  first 
gallery,  door,  second  gallery,  and  the  last 
gallcr>',  which  is  called  the  service  side. 
From  the  dedans  to  the  last  gallery  are  tli^ 
figures  1,  2y  3,  4,  5,  6,  at  a  yard  distance 
each,  by  which  the  clmccs  are  marked,  and 
is  one  of  the  most  essential  parts  of  tlic 
game,  as  will  appear  in  the  following  de- 
scription. 

On  the  other  siJe  of  the  line  are  also  the 
first  gallery,  door,  second  gallery,  and  last 
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gallery,  wluch  is  called  the  hazarcUide* 
Every  ball  stnick  into  the  last  gallery  oo 
tliis  side  reckons  for  a  certain  stroke  the 
same  as  the  dedans.  Between  the  second 
and  this  Ust  gallery  are  the  figures  1,  e,  to 
mark  the  chaces  on  the  hazard-side.  Over 
this  long  gallery,  or  these  compartment},  ia 
a  covering,  called  tlie  penthouse,  on  which 
they  phiy  the  ball  from  the  service-side,  io 
order  to  begm  a  set  of  tennis,  from  wbich 
it  b  called  a  service.  When  they  miss 
putting  the  ball  (so  as  to  rebound  from  the 
penthouse)  over  a  certain  line  oo  the  ser- 
vice-side, it  u  deemed  a  fimlt,  two  of  which 
are  reckoned  for  a  stroke.  If  ^e  ball  roUa 
round  the  penthouse,  on  the  opposite  of  the 
court,  so  as  to  fall  beyond  a  certam  line  de- 
scribed for  that  purpose,  it  is  called  passe, 
reckons  for  nothing  on  either  side,  and  the 
player  must  serve  again. 

On  the  right-hand  side  of  the  court  from 
the  dedans  is  what  they  call  the  tambour,  m 
part  of  the  wall  which  projects,  and  is  so 
contrived  in  order  to  make  a  variety  in  the 
stroke,  and  render  it  more  difficult  to  be 
returned  by  the  adversary;  for  when  a  ball 
strikes  tb^  tambour,  it  varies  its  direction, 
and  requires  some  extraordinaiy  judgment 
to  return  it  over  the  Une.  The  last  thing 
on  the  right-hand  side  is  called  the  grill^ 
wherein  if  the  ball  is  struck,  it  is  also  15, 
or  a  certain  stroke. 

The  game  of  tennb  is  pUyed  by  what 
they  caU  sets;  a  set  of  tennis  consists  of  six 
games :  but  if  they  play  what  is  called  an 
advantage-set,  two  above  five  games  mnst 
be  won  on  one  side  or  the  other  successively, 
in  order  to  decide ;  or,  if  it  comes  to  six 
games  all,  two  games  most  still  be  woa  on 
one  side  to  conclude  the  set;  so  tliat  an  ad- 
vantage-set may  la^t  a  considerable  time; 
for  which  kind  of  sets  the  court  is  paid 
mofe  than  fpr  any  other. 

We  roust  now  describe  the  use  of  the 
.clmces,  and  by  what  roeans  these  chaces  de- 
cide or  interfere  so  much  in  the  game. 
When  the  player  gives  his  service  at  the 
begmning  of  a  set,  his  adversary  is  sup- 
posed to  return  the  ball ;  and  wherever  it 
tails  after  the  first  rebound  untouched,  the 
chace  is  called  accordingly ;  for  example, 
if  the  ball  falls  at  the  figure  l,  the  chace  ia 
called  at  a  yard,  that  is  to  say,  at  a  yard 
fi'om  tlie  dedans :  this  chace  remains  till  a 
second  service  is  given ;  and  if  the  player 
on  the  scrrice-side  lets  the  ball  go  after kis 
adversary  returns  it,  and  if  the  ball  falls  on 
or  between  any  of  these  figures  or  chaccA, 
they  must  change  sides,  there  being  two 
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cfaaccs ;  ind  be  who  then  will  be  on  the  ha- 
card-tMie,  niitt  phiy  to  win  the  firit  chace ; 
which  if  he  wins  by  strikin;^  the  ball  ito  as 
to  fiUl,  after  its  fini  rebound,  nearer  to  the 
dedans  than  the  figure  1,  without  his  adver- 
sary's being  able  to  retnm  it  from  iis  first 
bop,  he  wins  a  stroke,  and  then  proceeds  in 
like  manner  to  win  the  second  dtace* 
wherever  it  should  happen  to  be.  If  a  ball 
fidls  on  the  line  ¥rith  the  first  gallery  door, 
second  gallery,  or  last  gallery,  the  chace  is 
likewise  called  at  such  or  such  a  place, 
naming  the  gallery- door,  &c.  When  it  is 
just  put  over  the  line,  it  is  called  a  chace  at 
tlie  line.  If  the  player  on  the  service-side 
returns  a  ball  with  such  forceas  to  strike 
the  wall  on  the  haxard-side  so  as  to  re- 
bonad,  after  the  first  hop  over  the  line,  it  is 
•bo  called  a  chace  at  the  Une. 

The  chaces  on  the  hazard- side  proeeed 
from  the  ball  being  returned  either  too 
Inrd  or  not  quite  hard  enough ;  so  that  the 
Ml  after  its  first  rebound  falls  on  this  side 
of  the  bloe  line,  or  line  wbidi  describes  the 
baiard-side  chaces;  in  which  case  it  is  a 
chace  at  l,  f,  &c.  provided  there  is  no 
chare  dependmg.  When  they  change  sides, 
li|e  phiyer,  in  order  to  win  this  chace,  most 
pat  the  ball  over  the  line  any  where,  so 
that  his  adversary  does  not  return  it. 
When  there  is  no  chate  on  the  luusard-side, 
all  balls  pot  over  the  line  from  the  service- 
side,  witboat  being  retamed,  reckon  for  a 
•troke. 

As  the  ga^e  depends  chiefly  opon  the 
narkhigy  it  will  be  necessary  to  capfaun  it, 
and  to  recommend  those  who  play  at  tennis 
to  have  a  good  and  nnbnssed  marker,  for 
on  him  the  wHole  set  may  depend :  he  can 
BMrk  hi  favour  of  the  one  and  against  the 
other  in  such  a  manner,  as  vrill  render  it 
two  to  one  at  starting,  though  even  phiyers. 
Instead  of  wliich  the  marker  should  be 
«  ¥ery  attentive  to  the  chaces,  and  not  be 
any  way  partial  to  either  of  the  players. 

This  game  is  marked  in  a  very  singular 
manner,  which  makes  it  at  filst  somewhat 
difficult  to  nnderstand.  The  first  stroke  is 
called  15,  the  second  SO,  the  third  40,  and 
the  A>arth  game,  unless  the  phiyers  get 
*  four  strokes  each ;  in  that  case,  instead  of 
calling  it  40  all,  it  U  called  deuce ;  after 
which,  as  soon  as  any  stroke  is  got,  it  is  call- 
ed advantage ;  and  in  case  the  strokes  be- 
cona  rqaal  again,  deuce  again,  till  one  or 
tiw  other  gets  two  strokes  follovring,  whidi 
win  the  game ;  and  as  the  games  are  won, 
•o  they  are  marked  and  called ;  as  one 
love,  tW9  games  ta  ena,  dee*  towarda 
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the  set,  of  which  so  many  of  these  games  it 
consists. 

Although  but  one  ball  at  a  time  is  played 
with,  a  number  of  balls  are  made  use  of  at 
this  game  to  avoid  trouble,  and  are  handed 
to  the  phiyers  in  baskets  for  that  purpose  i 
by  wirich  means  they  can  play  as  long  as 
they  please,  witliout  ever  having  occasion 
to  stoop  for  a  ball. 

TENON,  in  building,  &c.  the  square 
end  of  a  piece  of  wood,  or  metal,  dimi- 
nished by  one  thurd  of  its  thickness,  to  be 
received  into  a  hole  in  another  piece,  called 
a  mortise,  for  the  jointing  or  fiutening  the 
two  together.  It  is  made  in  various  formsp 
square,  dove-tailed  for  double  mortises, 
and  tlie  like. 

T£NOR,  or  Tenore,  in  music,  the  first 
mean,  or  middle  part,  or  that  which  is  the 
ordinary  pitch  of  the  voice,  when  neither 
raised  to  a  treble,  or  lowered  to  a  bass. 
The  tenor  is  commonly  marked  in  tlioroogh 
bass  with  the  letter  T.  This  is  that  part 
which  almost  all  grown  persons  can  sing; 
but  as  some  have  a  greater  compass  of 
voice  upwards,  others  downwards,  others 
are  confined  to  a  kind  of  medium,  and 
others  can  go  equally  high  or  low ;  hence 
musicians  make  a  variety  of  tenors,  as  a 
low,  a  high,  a  mean,  a  natural  tenor,  to 
which  may  be  added,  a  violin  lenor,  &c. 
for  instniments. 

TENSE,  Time,  in  grammar,  an  inflec* 
tion  of  verbs,  whereby  they  are  made  to 
signify,  or  diiitingnish  the  circumstance  of 
time,  in  what  tliey  affirm. 

TENSION,  the  sUte  of  any  thing 
stretched  as  a  Une,  &c.  Thus  animals  sus- 
tain and  move  themselves  by  the  tension  of 
their  muscles  and  nerves :  a  chord,  or  mu- 
sical string,  gives  anacuter  or  deeper  sound, 
as  it  is  in  a  greater  or  less  degree  of  tension, 
that  is,  more  or  leas  stretched. 

TENT,  in  surgery,  a  roll  of  lint  worked 
into  tlie  shape  of  a  nail,  with  a  broad  flat 
head. 

TENTER,  a  machine  used  in  the  cloth 
mannfiicture,  to  stretch  out  the  pieces  of 
cloth,  stuff,  &c.  or  only  to  make  them  even, 
and  set  them  square.  It  in  usually  aboat 
fonr  feet  and  a  half  high,  and  for  length  ex- 
ceeds that  of  the  longest  piece  of  cloth.  It 
consists  of  several  long  pieces  of  wood, 
pUced  like  those  which  form  the  barriers  of 
a  manege  ;  so  that  the  lower  cross  piece  of 
wood  may  be  raised  or  lowered,  as  is  found 
requisite,  to  be  fiacd  at  any  height,  by 
flseans  of  pins.  Along  the  cross  pieces, 
both  the  Qpptr  and  ander  one,  ara  hookad 
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nails,  Ciilled  tenter  hooks,  driven  in  from  concealed  within  the  calyx ;  stamina  alter- 

8p<ice  to  space.  nate,  five-barren  ;  stigma  se:»sile,  headed. 

TENTHREDO,  in  natural  history,  saw-  There  are  two  species,  viz,  T.  volubulis, 

fly,  a  genus  of  insects  of  the  order  Hyme-  •"<*  T.  nncinatus,  botli  natives  of  Jamaica. 

Doptera :  month  with  a  homed  cnrved  man-  TEREBELLA,  m  natural  history,  a  ge- 

dible,  tootlied  within,  the  jaw  straight  and  ""»  o^*  theA'ermes  MoUusca  class  and  order, 

obtuse  at  the  lip,  the  lip  cylindrical  bifid ;  ^^y  oblong,  creeping,  naked,   often  in- 

four  feelen,  unequal  filiform ;  wings  tumid,  cjosed  in  a  tube,  furnished  with  kiteral  fas- 

the  lower  ones  less ;   sting  composed  of  <^^c\e$  or  tufts,  and.branchias  mouth  placed 

two  serrate  laminie,  and  afanost  secreted,  before,  furnished  with  lips,  without  teeth. 

There  arc  about  one  hundred  and  fifty  spe-  ^^  protrudmg  a  davate  proboscU ;  feelers 

cies,  in  divisions,  distinguished  by  the  an-  numerous,  ciliate,  capillary,  seated  round 

tennae.    A.  antennae  cUvate ;  B.  antennas  ^®  mouth.    There  are  eleven  species. 

ina'rticuUite,  thicker  at  the  tip ;  C  anten-  TEREDO,  in  natural  history,  ship-wormy 


pectinate ;  in  D,  they  are  filiform,  with  «  gL^nus  of  the  Vermes  TcsUcea  class  and 
lirom  seven  to  nine  articulations ;  in  E  they  order.  Animal  a  terrebella,  with  two  cal- 
are  filiform,  with  numerous  articulations,  careous  hemispherical  valves  cut  ofl^  before. 
The  insects  of  thb  genus  feed  on  the  leaves  and  two  lanceolate  ones;  shell  tapering, 
of  various  plants ;  the  female  uses  her  sting  flezuous,  and  capable  of  penetrating  wood. 
in  the  manner  of  a  saw,  hence  the  common  There  are  three  species, 
name.  It  cuts  out  spaces  in  tltc  twigs  or  T.  navalis,  shell  very  thin,  cylindrical, 
buds  of  trees  for  the  puipose  of  depositing  smooth;  found  in  the  sides  and  bottoms  of 
her  eggs.  The  hirvas  resemble  tlioec  of  tlie  ships,  and  the  stoutest  oak  pales,  which 
order  Lepidoptera,  or  real  caterpillars,  from  have  remained  some  lime  under  water,  and 
which  they  may  be  distinguished  by  their  was  imported  from  India.  The  destruction 
more  numerous  feet,  which  are  never  fewer  which  these  worms  effect  under  water  is  al- 
than  sixteen,  though,  they  are  sometimes  most  equal  to  that  of  the  Termes,  or  uhita 
foniid  with  as  many  as  twenty-eigltt.  It  ant,  on  land.  The  shell  is  more  or  less 
foods  on  the  leaves  of  plants,  and  when  twisted,  rather  obtuse  at  the  lip,  and  from 
tovched,  rolls  itself  up  spirally.  The  pupa  four  to  six  inches  long  (See  Termes).  They 
is  folltcttlate  ;.the  eggs  iift;rease  in  sixe  every  will  appear,  on  a  very  httle  coi^idcration, 
day  till  tlie  lar\'se  burst  from  them.  The  to  be  most  important  beings  in  the  great 
larvn  of  the  smaller  species  are  often  mjo-  cliain  of  creation,  and  pleasing  demonstra« 
rions  to  difierent  kinds  of  esculent  vege-  tions  of  the  infinitely  wise  and  gracious 
tables.  Power  which  formed,  and  btiU  preserves, 
,  TENURE,  tlie  manner  whereby  landK  tlie  whole  in  huch  wonderful  order  and 
or  tenements  ai-e  holden,  or  the  service  beauty;  forif  it  was  not  for  the  rapacity  of 
tliat  the  tenant  owes  to  his  lord.  Under  these  and  such  animals,  ti epical  rtwrs,  and 
the  word  tenure,  is  included  every  holding  indeed  tlie  ocean  itself,  would  be  choked 
of  an  inheritance ;  but  tlie  signification  of  with  the  bodies  of  frees  which  arc  annually 
this  word,  which  is  a  very  extensive  one,  is  carried  down  by  the  rapid  torrents,  as 
usually  restrained  by  coupling  other  words  many  of  them  would  last  fur  age &,  and  pro- 
with  it ;  this  is  sometimes  done  by  words,  babiy  be  productive  of  eviU,  of  which,  hap- 
which  denote  thcT  duration  of  the  teuant*s  pily,  we  cannot  in  the  present  harmonious 
estate  :  as  if  a  man  hold  to  himself  and  his  state  of  things  form  any  idea ;  whereas  now 
hehrs,  it  is  called  tenure  in  fee-simple.  At  being  consumed  by  these  animals,  they  arc 
other  times  the  tenure  is  coupled  with  words  more  easily  broken  in  pieces  by  tlie  waves  ; 
pointing  out  the  instrument  by  which  an  and  the  fragments  which  are  not  devoured 
inheritance  is  held :  tlins,  if  the  holding  be  become  specifically  lighter,  an  J  are  conse- 
by  copy  of  court  roll.  At  other  times  tliis  qncntly  more  readily  and  more  efiectually 
word  is  coupled  with  others  that  show  the  thrown  on  sliore,  where  the  sun,  wind^  in- 
principal  service  by  which  an  inheritance  is  sects,  and  varioas  other  instruments,  spee- 
held ;  as  where  a  man  held  by  knight's  dily  promote  their  intire  dissolution, 
serrice,  it  Is  called  tenure  by  knight's  ser*  TERM,  in  geometry  and  algebra,  is  the 
vice.  extreme  of  any  magnitude,  or  that  which 
TERAMNUS,  in  botany,  a  gcnns  of  the  bounds  and  limits  its  extent.  Thus  the  terms 
DUdelphia  Decandria  class  and  order.  Na-  of  a  line,  are  point* ;  of  a  superficies,  lines ;  of 
turaV  order  of  Papilionaceae,  or  Legiimi-  a  solid,  superficies.  Hie  terms  of  an  cqua- 
uos».   Essential  character :  keel  very  inuUl  tion  are  the  several  namei  or  members  oC 
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which  it  is  composed,  iirparatfs]  from  one 
mnothcr  by  the  nigns  +  or  — .  Thiw  the 
<)itanfity  az-|-3frc — 3az*  coiuistA  of  three 
tenns,  u z  and  9  be  and  3 a z*.  In  an  equa- 
tion, the  term9  are  the  parts  which  contain 
the  several  powers  of  the  same  unknown 
letter  or  quantity  :  for  if  the  same  unknown 
quantity  he  found  in  seTcral  members  in  the 
same  de^ee  or  power,  they  pass  for  one 
term,  which  is  called  compoimd,  in  di^tinc- 
tion  from  a  simple  or  single  term  :  thus  in 

the  equation  x'  +  a  —  3 b  x*  —  aex  =  b\ 
the  fonr  terms  are  x^  and  a  —  3  6*  **  and 
m  e  X  and  6' :  of  which  the  second  term 

«  —  3  b,  x'  is  compound,  and  the  other 
three  are  simple  temv.  The  terms  of  a 
product,  or  of  a  fraction,  or  of  a  ratio,  or 
«f  a  proportion,  &c.  nre  the  several  quanti- 
ties employed  in  forniing  or  composing 
them :  thus  tl:e  terms  of  the  product  a  b  are 
«  and  b :  —  of  the  fraction  ^  Uicy  are  7  and  9 : 
—  of  the  ratio  8  : 9  tliey  are  8  and  9 :  and 
of  the  proportion  a  :  6  :  :  x :  y,  the  terms 
are  a,  6,  x,  and  y. 

Term  m  the  aria,  or  Term  of  orf,  is 
a  word  which,  besides  the  literal  and  po- 
puhir  meaning  which  it  has,  or  may  have, 
in  common  language,  bears  a  further  and 
peculiar  meaning  iu  some  art  or  science. 

Term,  in  logic.  A  proposition  iss^id  to 
con^t  of  two  terms,  i.  <.  two  principal 
and  essential  words,  tlie  subject,  and  the 
attrihnte. 

Terms,  are  those  spaces  of  time  iu  wliich 
the  courts  of  justice  are  open  for  all  that 
complain  of  wrongs  or  injuries,  and  seek 
their  rights  by  course  of  law  or  action,  in 
order  to  tlieir  redress,  and  during  which 
the  courts  in  Wc»t minster-hail  sit  and  srive 
Judgment,  &c.  But  the  high  court  of  Par- 
liaineut,  the  Cbancery,  and  inferior  courts, 
do  not  observe  tlie  terms ;  only  the  courts 
of  King's  Bench,  Common  Pleas,  and  Ez- 
cheqiu'r,  the  highest  courts  at  common 
hw.  Of  these  terms  there  are  fonr  in  every 
year,  rtz.  Hilary  Term,  which  begins  the 
S5d  of  January,  and  ends  the  iStli  of  Fe- 
bruary, unless  on  Sundays,  and  then  the 
daV  after ;  Easter  Term,  wliich  beeins  the 
Wednesday  fortnight  after  Easter-day,  and 
4*nds  the  Monday  next  after  Ascension-day ; 
Trtuity  Term,  which  begins  the  Friday 
after  Trinity  Sunday,  and  ends  the  Wednes- 
day fortnight  aAer  ;  and  Michaelmas  Term, 
which  begins  the  dth,  and  ends  the  «8th  of 
Kovember. 

There  arc,  in  each  of  these  terms,  stated 
4My$f  called  days  in  bank,  that  it  days  of 
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appearance  in  the  Conrt  of  Common  Pleai, 
called  usually  fraacMin,  or  commwM  htmcumy 
to  distinguish  it  from  Concilia  rcjgis.  or  the 
Court  of  King's  Bench.  They  afe  gene- 
rally at  the  distance  of  about  a  week  from 
each  other,  and  regnlated  by  some  festival 
of  the  church.  On  some  of  tliese  days  in 
bank,  all  original  writs  most  be  made  fe- 
tumable,  and  therefore  they  are  generally 
called  the  returns  of  that  term ;  the  first 
return  in  every  term  is,  properly  speaking, 
the  first  day  in  that  term,  and  thereon  the 
court  sits  to  take  essoins,  or  excuses  for 
such  as  do  not  appear  according  to  the 
summons  of  tlie  writ  \  wherefore  this  is  nsn* 
ally  called  the  essoin  day  of  the  term.  But 
the  person  summoned  liath  three  days  grace 
beyond  the  return  of  the  writ.  In  which  to 
make  his  appearance ;  and  if  he  appear  on 
the  fonrth  day  inclusive,  quarto  die  posf,  il 
is  sufficient  Therefore,  at  the  beginning 
of  each  term,  the  court  doth  not  sit  for 
dispatch  of  business  till  tlie  fourth  day,  and 
in  Trinity  Term,  by  sUtnte  32  Henry  VIII. 
c  SI.  not  till  the  sixth  day. 

Terms,  Osford,  HiUiryy  or  Lent  Term, 
begins  on  January  14,  and  ends  the  Satur- 
day before  Palm  Sunday.  Easter  Term 
begins  the  tenth  dsy  af^er  Easter,  and 
ends  the  Thursday  before  Whit  Sunday. 
Trinity  Term  begins  the  Wednesday  after 
Triuiry  Sunday,  and  ^nds  after  the  act, 
sooner  or  later,  k%  the  Vice  Chancellor  and 
Convocation  please.  Michaelmas  Term  be- 
gins on  October  10,  and  ends  December  7. 

Terms,  CanUtridgr.  Lent  Term  beghw 
on  January  15,  and  ends  the  Friday  befora 
Palm  Sunday.  Easter  Term  begins  the 
Wednesday  after  Easter  week,  and  ends 
the  week  before  Whit  Sunday.  Trinity 
Terra  begins  the  Wednesday  after  Trinity 
Sunday,  and  ends  the  Friday  after  the 
commencement.  Midiaelmas  Term  be* 
gins  October  10,  and  ends  December  16. 

Terms,  Scotl'uk,  In  Scotland,  Candle* 
mas  Term  begins  January  f5,  and  ends 
February  i*t,  Whitsuntide  Term  begins 
May  95,  and  ends  June  Id.  Lammas 
Term  begins  July  SO,  and  ends  Angost  8. 
Martinmas  Term  begins  November  S,  and 
ends  November  S9. 

Terms,  Irish^  are  the  same  as  thooe  is 
London,  except  that  at  Michaejmas,  whicii 
commences  October  13,  and  adjoorm  to 
the  beginning  of  November, 

TEKMES,  in  natiual  history,  a  gemis  of 
insects  of  the  order  Aptera.  Mouth  witk 
two  homy  jaws ;  lip  homy,  fenr-deft,  .the 
divisions  linear  and   acute  ^  fbor  faelersi 
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equaly  filiform ;  two  eyes.    Tbere  are  ten  en,  who  at  this  signal  eridently  redonble 

ipedes,  in  two  sectioBS :  A*  anteanaemoni-  their  diligence. 

lifonn ;  B.  antennae  setaceons.  Tlie  male  and  female  are  alike,  and  fnr« 

T.  fatale,  or  white  ant,  is  brown  above ;  nished  with   foui*  long  horizontal  wings ; 

thorax  wilh  three  segments;  wmgs  pale  head  small,  brown ;  mandibles  short,  acnte, 

with  a  testaceous  rib.    A  most  carious  and  toothed ;  antennae  yellowish ;  eyes  globu- 

wQolteifuI  account  of  this  insect  is  given  in  lar,  prominent,  black ;  thoras  with  three 
the  Philosophical  IVansactions,  of  which  we'  brown  or  doll  testaceous  mannned  seg- 

shall  Botico  a  few  partieulan.    The  animal  ments ;  abdomen  ovate ;  the  back  brown, 

of  tLii  extraordinary  oomaonity,  iar  ex-  with  white  streaks ;  legs  palish, 

ceeding  in  wisdom  and  policy  the, bee,  the  These  are  extricated  from  the  pupa  state 

anL  or  beaver,  are  inhabitants  of  East  and  fly  abroad  in  the  night ;  but  soon  af^er 

,  India,  Africa,  ^nd  South  America*    They  ^n  rise,  the  wings  become  diy  and  they 

build  pyramidal  structures  ten  or  twelve  tall  on  the  ground,  and  are  devoured  by 

feet  in  height,  and  divided  into  appropriate  birds,  or  souglit  after  by  the  inhabitants, 

apartments, magazinesfor  ptovisions,  arched  who  roast  and  eat  them  with  great  avidity, 

chambers;  and  galleries  of  commnnioation.  A  few  that  survive  are  collected  by  the 

Tliese  are  so  firmly  cemented  that  they  labourers  or  tarv«,  and  inclosed  by  pairs  in 

easily  bear  four  men  to  stand  upon  thea^  apartments  made  of  cky,  tlie  aperture  of 

and  in  the  pUuns  of  Senegal  appear  like  the  which  is  narrowed  so  that  they  cannot  mi- 

vilfaiges  of  the  natives.    With  snch  wonder-  grate,  and  where  they  are  diligently  fed 

fol  dexterity  and  rapidity  they  destroy  food,  and  attended  by  the  bbourers  whose  bo- 

fhmiture,  books,  clothes,  and  timber  of  dies  are  smaB  enough  to  admit  an  easy 

whatever  magnitude,  leaving  a  mere  thm  entrance. 

snrfkce ;  that  in  a  few  bours^a  lai|^  beam  After  impregnation,  the  abdomen  of  the 

will  be  eaten  to  a  mere  shell,  not  thicker  female  grows  to  a  prodigious  bulk,  exceed- 

than  writing  paper.    Larva  smallt  about  a  iig  the  rest  of  her  body  neariy  two  thousand 

qoarter  of  an  inch  long  $  six-feoted,  pale,  times ;  it  is  then  vesicular  and  white,  with 

with  a  roundish  testaceous  head ;  eyes  none ;  transverse  brown  spots,  and  an  undulate  or 

mandibles  shorty  strong,  and  toothed ;  an-  sli^tly  lobed  margin.    In  this  state  it  con- 

tenme  as  long  as  the  thorax  and  ovate  ab-  taint  en  immense  number  of  small  round 

domen.    These  only  are  the  labonrers,  who  brown  eggs,  which  are  protruded  to  the 

bnild  the  stmctnrea,  procure  provisions  for  amount  of  eight  thomand  in  twenty-four 
U|»  males  and  fetaales,  and  take  care  of  the  '  hours.    These  are  instantly  taken  np  by 

eggs :  tliey  are  the  most  numerous.    Pupa  the  labourers,  and  conveyed  to  separate 

larger,  about  half  an  incfi'long,  with  a  very  chambers,  where  after  they  are  hatched, 

large  ovate  polished  testaceous  head ;  eyes  the  jroung  are  attended  and  provided  for 

none;  mandibles  projecting,  as  long  as  the  till  they  are  able  to  shift  for  themselves, 

head,  forked,   witliout  teeth,   sharp    and  and  take  their  share  in  the  labours  of  the 

black ;  thorax  and  abdomen  palish.  community. 

These  never  work,  but  act  as  soperin-  T.  pubatorins  is  a  very  small  insect,  fre- 

tendants  over  the  hibonrers,  or  as  guards  to  queutly  ibund  during  the  summer  months 

defend  their  Imbitations  from  intrusion  and  in  houses,  particniariy  where  tlie  wainscot 

violence.    When  a  breach  is  made  in  the  is  in  any  difprtt  decayed,  and  is  remarkable 

dwelling,  they  rush  forward  aind  defend  the  tor  continuing  a    long   continued  sound, 

entrance  with  great  ferocity ;  some  of  them  resembling  the  ticking  of  a  watdi.    It  is 

beating  with  their  mandiblcsmgainst  any  very  conunon  in  collections  of  dried  plants, 

hard  substance,  as  a  signa}  to  the  other  which  it  injures  ^ery  muth.    It  h  of  so 

guards,  or  as  encouragement  to  the  labour-  tender  a  frame  as  to  be  easily  destroyed  by 

ers;  they  then  retire  and  are  succeeded  by  tlie  slightest  pressure,  and  is  an  animal  of 

the  labourers,  each  with  a  burthen  of  tem-  very  qui<!k  motions.    When  tliis  insect  is 

pered  mortar  in  his  mouth,  and  who  dili-  first  hatched,  it  bears  a  complete  rescm- 

gently  set  about  to  repair  whatever  injury  blance  to  a  common  mite,  but  after  awhile 

has  been  sustained.    One  of  these  attends  casts  its  skin,  and  undergoes  a  complete 

every  rix  or  eight  hundred  labourers  who  change. 

are  building  a  wall,  ukhi«^  no  active  part  T£RMINALIA,  in  botany,  a  genus  of 

himself,  but  freqiu'ntly  luakins;  the  noise  the  Poly^amia  Monoecia  dass  and  order, 

above  mentioned,  ^»liich  is  constantly  an-  Natural  order  of  Elssagni,  Jussieu.    Eitsen- 

awercd  by  a  loud  hiu  from  all  tlie  labour-  tial  character :  calyx  tivMarted ;  coi  olU 
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none;  ttameiit  ten;  hermaphrodite,  style 
one;  drupe  inferior,  boat-shaped,  'lliere 
•re  six  species,  natives  of  the  East  and 
West  Indies. 

TERNSTROEMIA,  in  botany,  so  nam- 
ed  in  memory  of  Temstroem,  known  by 
his  travels  into  China,  a  genus  of  the  Poly- 
andria  Monog3mia  cksft  and  order.  Natn- 
iml  order  of  Colnmnifene,  Anruitia,  Jns- 
sieu.  Essential  character:  calyx  five-part- 
ed ;  corolla  one-petalled,  wheel-shaped, 
with  the  border  bell<«haped,  five  or  six- 
puled;  anthers  thick  at  the  tip;  berry 
Jutceless,  two-celled.  There  are  five  spe- 
cies. 

TERELLA,  an  appelhition  given  to  a 
loadstone,  when  tnmed  into  a  spherical 
figure,  and  Is  placed  so,  that  its  poles  and 
equator,  &c.  correspond  ti^  the  poles  and 
equator  of  the  world ;  as  being  a  jost  rtpre- 
lentatioii  of  the  great  magnetical  globe 
which  we  inhabit.  ' 

TERRIER,  a  book,  or  roU,  wherein  the 
■evermi  hnds,  either  of  n  private  person,  or 
of  a  town,  college,  chnrrb,  &c.  are  de- 
tcfibed.  It  shottkl  contain  the  number  of 
acres,  and  the  ndtty  boundaries,  tenants, 
nunes,  Arc.  of  each  piece  or  parcA. 

TEST,  m  metaUnrgy,  a  vessel  of  the  na- 
ture of  the  coppel,  nsed  for  large  quantities 
of  attals  at  onet.    See  Assaying. 

TE8TACEA,  in  natural  hntory,  an  order 
of  the  class  Vermes  in  the  linneaa  Qfstem. 
It  is  described  as  a  MoUusca,  that  is,  a  soft 
anima],  of  a  sinple  structure,  covered  with 
a  calcareous  habitation  or  shed.  There  are 
io  this  order  thirty-six  genera,  in  sections, 

A.  Multivalves :  sheUs  vrith  many  valves. 

Chiton  *    PbobM 

Lepat 

B.  Bivalves:  shell  with  two  valves. 


Anomia 

MytiMus 

Anomhi 

Ostrea 

Cardtum 

Pinna 

Chama 

Soleo 

Donas 

Shondylns 

Mactra 

Tellioa 

Mya 

Venus. 

C.  Univalves,  with  f 

1  regular  spire. 

ArgoMota 

Murex 

Bnccinum 

NautUlus 

BalltL 

Nenra 

Conus 

Spombus 

Cyprssa 

Trochus 

Hatiotis 

Turbo 

Helix 

Voluta. 

D.  Univalves,  without  a  regular  spire. 
Dentalium        Tabelhi 
Patella  Teredo. 

Serpula 
TEST^.    See  Anatomy. 
TESTUDO,  the  tortoUe,  in  natural  has- 
tory,  a  genns  of  Amphibia  of  the  order  fltep* 
tiles.     Generic   character:    body    tailed, 
covered  above  and  beneath,  defended  by  a 
bony  covering,  covered  by  a  liomy,  scaly, 
or  coriaceous  integument;  a  bonyu  month, 
without  distinct  teeth,  and  tlie  upper  man- 
dible closing  over  the  lower.  These  aniroab 
feed  on  sea*weeds  or  on  worms,  are  ex- 
tremely prolific;  but  in  the  state. of  eggs, 
and  while  very  young,  are  the  prey  of  vari- 
ons  animals.    Their  movements  are  slow; 
they  arc  capable  of  being  tamed,  and  will  in 
that  state  eat  ahnost  any  tiling  presented 
to  them.    They  exist  long  in  such  air  as 
would  be  destructive  to  other  animals  of  the 
same  sixe,  and  have  such  tenaciopness  of 
life,  that  it  is  stated  they  will  exhibit  oonvul- 
sive  movements  for  several  days  after  their 
bodies  have  been  Opened,  and  even  after 
their  heads  have  been  cut  off.    In  cold  hiti- 
tndes  the  hmd  tortoise  is  torpid  during  the 
winter.    Tliere  are  thirty-five  species,  of 
which  we  shall  notice  the  fiillowing.    T. 
Gneca,  or  the  common  tortoise.  The  weight 
of  this  animal  is  three  pounds,  and  the  length 
of  its  shell  about  seven  inches.    It  abounds 
in  the  coimtries  surrounding  the  Mediterra- 
nean, and  particularly  in  Greece,  when  the 
inhabitants  not  only  eat  iu  fiesh  and  eggs, 
but  frequently  swallow  its  warm  blood.   In 
September  or  October  it  conceals  itself, 
remainung  torpid  till  February,  when  it  re- 
appears.   In  June  it  lays  its  eggs,  in  holes 
exposed  to  the  full  beams  of  the  sun,  by 
which  they  are  matured.    The  males  will 
frequency  engage  in  severe  conflicts,  and 
btrike  their  heads  against  each  other  with 
great  violence,  and  very  loud  sounds.   Tor- 
toises attain  most  extraordinary  longevity, 
and  one  was  ascertained  to  luve  Jived  in 
the  gardens  of  Lambeth  to  the  age  of  nearly 
1^  years.    Its  shell  is  preserved  in  the  ar- 
chiepiscopal  palace.    So  reluctant  b  the 
vital  principal  to  quit  these  animals,  that 
Shaw  informs  iis,  from  Redi,  one  of  them 
lived  for  six  months  after  all  its  brain  was 
taken  cut,  moving  its  limbs,  and  walking 
as  before.  Another  lived  twenty-three  days 
alter  its  head  was  cut  ofl',and  the  head  itself 
opened  and  closed  its  jaws  for  a  quarter  of 
an  hour  after  its  separation  from  the  body. 
It  may  not  only  be  tamed,  but  ha%  jn  seve- 
ral instaaces  exjubited  proofs  ia  tht^  suta 
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of  considerable  sagacity,  in  disUnguiKliinj; 
iti  benefactors,  and  of  grateful  attachment 
in  retnrn  for  their  kindness,  notwitJistanding 
its  general  slnginshness  and  torpor.  It  will 
answer  the  purpose  of  a  barometer,  and 
nnifonnly  indicates  the  fall  of  rain  before 
niglit,  when  it  takes  its  food  with  great  ra- 
pidity, and  walks  with  a  sort  of  mincing  and 
elate  step.  It  appears  to  dislike  rain  with 
extreme  aversion,  and  is  discomfited  and 
driven  back  only  by  a  few  and  scarcely  per- 
ceivable drops.  See  Amphibii)  Plate  II. 
fig.  4. 

T.  Intaria,  or  the  mnd  tortoise,  is  com- 
anon  both  in  Earope  and  Asia,  and  particn- 
larly  in  France,  where  it  is  much  used  for 
food.  It  is  seven  inches  long ;  lays  its  eggs 
on  the  ground,  tbongh'an  aqnatic  animal; 
walks  quicker  tlian  the  land  tortoise;  and  is 
often  kept  in  gardens,  to  dear  tbem  from 
snails  and  various  wingless  insects.  In  fish- 
ponds it  is  very  destructive,  biting  the  fishes, 
and,  when  they  arc  exhausted  by  tlie  loss 
of  blood,  dragging  them  to  the  bottom  and 
devouring  tliem. 

T.  ferox,  or  the  fierce  tortoise,  is  found 
in  several  parts  of  Nortli  America,  and  is 
eighteen  inches  long.  It  is  rapid  and  vigo- 
rous in  its  movement,  and  will  spring  on 
its  enemy  with  great  elasticity  and  vio- 
lence. Its  flesh  is  thought  extremely  good. 
It  is  fonnd  in  the  muddy  parts  of  rivers, 
eoncealing  itself  among  the  weeds.  It  will 
also  dart  with  great  celerity  on  birds.  The 
•ea  tortoises,  or  turtlet,  are  distinguisbed 
from  the  former  by  having  very  large  and 
long  feet,  in  the  shape  of  fins,  the  cbiws  of 
some  of  the  toes  not  being  visible,  but  in- 
dosed,  y 

T.  mydas,  or  the  common  green  turtle, 
b  not  unfreqiiently^five  feet  long,  and  of 
tlie  weight  of  MX)  pounds ;  and  is  denomi- 
nated green,  from  a  shade  of  tliat  colour 
assumed  by  the  fat  when  the  animal  is  in  its 
•perfect  state.  In  the  West  Indies  it  has 
been  long  in  the  liigbest  estimation  for  the 
table,  and  within  sixty  or  seventy  years  it 
has  gradually  been  advancuig  in  repntation 
in  thi^  country  for  food,  and  is  at  present 
considered  as  furnishing  the  highest  grati- 
fication of  epicurism.  It  is  imported  into 
England  in  vast  numbcFs.  It  feeds  on  s<^a 
grass  called  -turtle  grass.  It  is  taken  some- 
times after  being  watched  to  its  haunts ; 
and  being  tlirown  on  its  back,  is  nnable  to 
rise  again  on  its  feet ;  sometimes  it  is  stmck 
hi  the  w|iter  wiih  a  long  staff,  armed  with 
iron  a^  |lie  end.  The  markets  of  the  West 
Indi^  ire  spppUed  with  the  flesh  of  theM 
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animals  as  those  of  Europe  are  with  mutton 
and  btef,  and  before  tliey  were  much  sought 
as  articles  of  exportation,  forty  sloops  were 
employed  by  the  inhabitants  of  Port  Royal 
in  catching  tliem.  They  are  seldom  seen  on 
land  but  at  the  season  of  laying  their  eggs, 
which  they  do  at  several  times,  after  inter- 
vals of  fourteen  days.  Tliey  are  occca- 
sionally  found,  probably  in  consequence  of 
tempests,  on  die  coasts  of  Europe. 

T.  imbrkata,  or  the  imbricated  turtle,  or 
bawksbill,  is  so  called  from  its  shelb  lap- 
ping one  over  another,  like  tiles  on  the  roof 
of  a  house.  It  is  about  three  feet  long ; .  is 
found  in  the  seas  both  of  Asia  and  America, 
and  sometimes  also  in  theMediterranean;  and 
is  said  to  have  been  seen  even  of  600  pounds 
weight.  Its  flesh  is  in  no  estimation ;  but 
its  lamina  are  manufiictnred  into  that  ele- 
gant material  known  by  the  name  of  tortoise- 
shell,  which  has  been  applied  by  human  in- 
genuity to  innumerable  purposes  both  of 
use  and  ornament.  The  thickness  of  tlie  ' 
platee  varies  in  reference  to  the  age  and 
sixe  of  the  turtle.  Those  of  a  very  young 
one  are  of  no  value.  A  large  one  will  sup- 
ply ten  pounds  weight  of  valuable  scales, 
which  being  softened  by  heat,  and  lapped 
over  each  other,  by  means  of  pressure  be- 
come effectually  united,  so  as  to  constitute 
one  piece  of  considerable  extent,  and  fiith- 
ont  any  perceivable  trace  of  their  separa- 
tioD.  .iThis  artide  was  well  known  to  the 
Greeks  and  Romans,  and  was  an  important 
material  of  luxury  and  commerce.  Various 
articles  of  furniture,  and  even  beds,  were 
inlaid  wiCh  it.  The  Egyptians  exported 
large  cargoes  of  it  to  Rome  for  these  pur- 
poses, and  in  China,  as  well  as  Enrope,  it  is  > 
at  present  in  very  high  demand  for  degant 
and  ornamental  manafactures. 

Testudo,  in  the  military  art  of  the  an- 
cients, was  a  kind  of  rover  or  screen  which 
the  soldiers,  e.  gr.  a  whole  company,  made 
themselves  of  their  bucklers,  by  holding 
them  11^  over  thdr  heads,  and  standing  close 
to  each  other,  lliis  expedient  served  to  shel- 
ter them  from  darts,  stones,  &c.  thrown  up- 
on them,  especially  tliosc  thrown  fVoui  above, 
when  they  went  to  the  assault. 

Tbstuuo  was  abo  a  kind  of  large  wooden 
tower  which  moved  on  several  wheels,  and 
was  covered  with  bullock's  hides  fiead,  serv- 
ing to  shelter  the  soldiers  when  tliey  ap- 
proached the  walb  to  mine  them,  or  to  bat- 
ter them  with  rams. 

TCTHER,  a  string  by  which  horses  are 
held  from  ranging  too  tar  in  ])astures,  6:i\ 
In  figurative  language,  we  say  to  go  the 
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len^  of  ooe'f  tether;  to  speak  or  act  with  classic  character,  add  the  circmustauce  of 

•s  much  fieedom  as  circumstances  will  ad-  having  fonr  styles. 

mlt,  TETRANDRIA,  in  botany,  the  name 

TETHYS,  in  natural  history,  a  genus  of  of  the  fourth  cUss  in  the  Linnaean  system^ 

the  Vermes  MoDosca  class  and  order :  body  consisting  of  plants   with  hermaphrodite 

detached,  rather  oblong,  fleshy,  without  pe-  flowers,  which  have  four  stamina  of  equal 

dnncles ;  month  witJi  a  terminal,  cylindri-  length.     In  this  last  circumstance  consists 

eal  proboscis,  under  an  expanded  mem-  the  main  difference  between  the  tetrandria 

brane  or  lip ;  two  apertures  on  the  left  side  and  the  didynamia,  in  which  the  four  sta- 

of  the  neck.    There  are  two  species,  ctr.  mina  are  of  unequal  length,  two  of  them 

T.  leporina,  wliich  inhabits  the  Mediterra-  being  longer  than  the  other  two.    There 

neao,  and  T.  fimbria,  found  in  the  Adriatic,  are  three  orders  in  this  class,  founded  upon 

TETRACERA,  in  botany,  a  genus  of  the  numbor  of  styles. 

tttt  Polyimdria  Tetragynia  class  and  order.  TETRA^"THUS,  in  botany,  a  gc«us  of 

Katural  order  of  Rosacea?,  Jussieu.   Essen-  the  Syngenesia  Polygamia  Segrcgata  class 

tial  character ;  calyx  five  or  six-leaved  j  co-  «nd  order.  Natural  order  of  Caj^^itatse.    Ci- 

roUa  lour  or  five-petalled ;  fihmients  widen-  narocephalx,  Jussieu.    Essential  character : 

lag  above;    and  antlier  bearing  on  each  calyx    common,    four-flowered j    perianth 

aide;  capsules  four,  opening  on  the  side;  proper,  one-leafed ;  seeds  crowned.    There 

■eed  arilled  at  the  base,    lliere  are  twelve  is  but  one  species,  viz,  T.  littoralis,  an  an- 

gneeitM,  ^"^^^  phmt,  and  a  native  of  HispanioUi. 

TETRACHORD,  in  the  ancient  mosic,  TETRAO,  in  natural  history,  a  genus  of 

a  concord  consisting  of  four  degrees  or  in-  .  birds  of  the  order  Gallinae.    Generic  cha- 

tenrab,  and  four  terms  or  sounds;  called  racter :  near  each  eye  a  spot  whiclr  is  naked, 

•bo  by  the  ancients  diatesiarron,  and  by  ns  or  papillous,  or  slightly  covered  with  fea- 

a  ibnilh.  thers.    Birds  of  thb  genus,  which,  accord- 

TETRADYN AMIA,  in  botany,  the  name  ing  to  OmeUn,  comprehends  the  grouse,  the 

of  the  fifteenth  cfaus  m  the  linnauin  system,  paitridge,  and  the  quail,  follow  the  dam 

ooDsbting  of  plants   with   hermaphrodite  immediately  on  being  hatched,  and  before 

flowert,  having  six  stamina,  four  of  which  the  shell  b  wholly  detached  firom  them ; 

are  ki^ger  than  the  rest.    There  are  two  their  bill  b  strong  and  convex,  and  their 

orders  in  thb  daas,  viz.  the  siliquoss,  those  flesh  and  eggs  form  an  exquisite  repast. 

that  have  long  pods,  as  stocks,  rockets.  Sec;  There  are  seventy-three  species,  of  which 

and  the  ailicnkwse,  or  those  that  have  short  the  following  are  best  deserving  of  notice. 

roond  pods,   as  scorvy^graas,   candy-tuft,  T.  urogallus,  or  the  cock  of  the  wood,  b 

&c.  of  the  size  of  a  turkey,  and  b  found  fitmi 

TETRAEDRON,  or  Tetrahedron,  in  Russia  to  Italy,  preferring   the  elevated 

geometry,  one  of  the  five  regnhur  or  plato-  and  monntainoos  parts  of  temperate  coon- 

nic  bodies  or  solids,  comprehended  under  tries,  as  it  delights  in  a  cold  temperature. 

four  equilateral  and  equal  triangles.  Its  eggs  are  deposited  on  moss,  and  when* 

It  b  demonstrated  by  mathematicians,  ever  left  by  the  female,  who  b  unassbted  in 

that  the  square  of  the  side  of  a  tetraedron  the  process  of  incubation,  are  covered  ovei' 

b  to  the  square  of  the  diameter  of  a  sphere,  with  leaves.    The  males  and  females  live 

wherem  it  may  be  inscribed,  in  a  subsequi-  separate,  except  during  the  months  of  Fe* 

latenl  ratio:  whence  it  follows,  that  the  bruary  and  March.  Their  food consbts  of v»- 

side  of  a  tctnie<lron  b  to  the  diameter  of  nous  plants  and  grains,  and  of  Imds  of  trees. 

a  sphere  it  b  inscribed  in, as  ^2,  to  the  ^3,  The  seeds  of  the  pine  and  fir  they  are  par^ 

consequently  they  are  incommensurable.  ticularly  fond  of.    The  sound  of  the  male 

TETRAGONIA,  in  botany,  a  genus  of  resembles  not  a  little  the  whetting  of  a 

the  Icosandria  Pentagyma  clau  and  order,  scythe.    These  birds  are  in  high  reqoea 

Natural  order  of  Socculentae.    Flcoideae,  for  the  table,  and  are  sometimes  sent  tirom 

Jossten.    Essentia]  character :  calyx  three  Petersburg  to  London,  in  a  very  rigorons 

to  five-parted ;  petab  none ;  drupe  inferior,  winter,  arriring^  it  b  said^  in  good  condi- 

^"T'Hiffe  a  not  from  three  to  eight-celled,  tion. 

There  are  eight  species,  chiefly  natives  of  T.  tetrix,  or  the  black  grouse,  b  laiger 

the  Cape  of  Good  Hope.  than  a  common  fowl,  and  abounds  in  tb# 

TETRAGYNIA,  in  botany,,  the  name  of  Britbh  btonds,  particnfaurly  in  the  aorthem 

an  ordor  in  certain  dasses  of  the  linnsean  districts.     In  winter  these  birds  slielter 

syttCBB,  roMfafing  of  ptenti^  wUchi  to  the  thtnsehres  b  low  sitnations.  On  the  retnm 
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of  spring  tliey  withdraw  to  the  mountaiiu,  thcated  from  the  shell.  They  breed  in  Eng. 

and  contests  occar   between  the   males,  land  only  once  a  year,  and  live  to  the  ag« 

which  are  carried  on  with  extreme  vio-  of  twelve  years.    They  are  highly  Talaed 

lence  and  fury,  and  during  which  they  are  for  food. 

so  agitated  by  raj9;e,  tliat  they  may  be  ap-  T.  cotnrnix,  or  the  quail,  is  between 

prodched  withont  observation,  and  knocked  seven  and  eight  inches  loag,  and  inhabita 

down  with  a  elub.    The  birds  of  this  f>pe-  almost  every  country  of  the  old  world,  bnt 

cies,  and  of  the  last,  do  not  pair  like  other  is  not  found  in  America.    It  is  migratory, 

birds,  and  the  male  is  generally  seen  with  and  moves  in  spring  towards  the  colder  cli< 

sevf  ral  females  in  his  train.    They  subsist  mates,  retummg  sontlierly  in  autumn.    lo 

on  seeds  and  herbage,  and  are  particularty  these  progresses  quails  fly  in  immense  mnl- 

fond  of  the  seeds  of  the  burcfa  and  Siberian  titndes,  and  are  taken  in  the  ishinds  of  tht 

popUir.  Archipehigo  hi  such  numbers  as  for  a  short 

T.  Canadensis,  or  the  spotted  grouse,  is  time  to  be  the  principal  article  of  food  for 

tiiirteen  inches  long,  abounds  in  the  neigh-  the  inhabitants,  and  to  constitute  an  im- 

bourhood  of  Hudson*s  Bay,  and  feeds  upon  portant  sonrce  of  income   and   revenue, 

juniper  'berries,  and  the  cones  of  spruce.  Withm  a  few  miles,  along  the  coasts  of 

These  birds  are  eaten  by  the  natives,  both  Italy,  a  hundred  thousand  are  said  to  have 

in  summer  and  winter,  during  the' latter  been  taken  in  a  single  day.  Latham  informs 

season  being  himg  up  l^  the  bill,  and  pre-  ^  that  they  used  to  be  an  article  of  im- 

servcd  by  the  frost.    They  are  extremely  portation  from  France  to  England,  iu  cages 

stupid,  and  will  scarcely  make  an  effort  to  formed  with  several  divisions,  and  contain- 

evade  danger.  it>g  about  a  score  of  birds  in  each,  and  that 

T.  lagopus,  or  the  ptamu'gan  grouse,  is  ^®  ^^  o^^n  seen  these  cages  filled  witli 

fourteen  inches  long,  and  inhabits  the  north  them,  and  attached  to  the  stage  coaches 

of  Europe.    It  is  not  uncommon  in  the  between  Paris  and  London.    'Riey  breed, 

Orknies  and   the  Hebrides,  and  is  some-  -  however,  in  this  country,  and  tliongh  many 

tiroes  found  in  Comberiand.    Tliese  birds  migrate    beyond    the   island,  many   only 

subeist  on  seeds,  fruits,  and  berries,  and  are  change  their  residence  within  it,  on  the  ap- 

like  the  laAt,  silly  and  inadvertent  to  dan-  proadi  of  winter,  fh>m  the  more  exposed 

ger.  to  the  more  sheltered  parts.    These  liirda 

T.j>erdfx,  or  the  common  partridge,  is  ^^  proverbial  among  the  Komans  for 
tliirteen  inches  long,  and  abounds  in  the  captiousness  and  quarrelling,  and  are  em- 
temperate  regions  of  Europe.  It  is  unable  ployed  among  the  Chinese  for  the  same 
to  sustain  rigorous  cold,  or  intense  heat,  amusement  as  game  cocks  in  England.  They 
It  feeds  on  green  com  and  otlier  plants,  ^®re  so  used,  indeed,  likewise  among  the 
and  almost  every  species  of  grain ;  but  the  uidents.  It  appears  highly  probable  that 
eggs  of  uits  constitute  its  favourite  food,  the  extraordinary  supplies  of  the  Israelites 
and  are  almost  essential  for  the  nourish-  ^^^  derived  from  tliis  species  of  birds,  in 
ment  and  preservation  of  the  young  ones,  their  vast  fliglits  to  and  from  Africa,  and 
Experiments  have  been  repeat^Hy,  but  hi-  though  represented  in  the  Jewish  history  as 
effectually,  made,  to  induce  the  breeding  *  permanent  supply,  this  circumstance  may 
of  this  bird  In  confinement ;  its  eggs,  bow-  easily  be  accounted  for  from  the  exaggerat- 
eyer,  are  frequently  introduced  mto  the  ^8  *^^  superiative  phraseology  which  cha- 
nest  of  a  common  hen,  and  are  thus  ma-  ncterizes  all  oriental  description, 
tnred,  and  the  young  are  treated  affection-  TETRATOMA,  in  natural  history,  a 
ately  by  that  bird/  and  may  be  brought  to  genus  of  insects  of  the  order  Coleoptera. 
perfection  if  provided  with  their  appropri-  Antennae  davatc,  the  club  perfoliate;  lip 
ate  food,  llie  attachment  of  the  male  and  rounded,  entire  -,  feelers  thickish,  unequal ; 
female  partridge  to  their  ofii»pring  is  highly  shells  as  long  as  the  abdomen.  There  are 
Ufiteresting.  They  both  sit,  covering  them  two  species,  viz.  T.  fungorum,  found  on 
frequently  at  the  same  time,  and,  when  trr e-fungi,  in  Germany ;  and  T.  ancora. 
danger  approaches,  will  expose  themselves  TETRODON,  in  natural  history,  a  ge- 
to  its  direct  attack,  in  order  to  decoy  the  nua  of  fishes  of  the  order  Cartilaginci.  Ge- 
attention  of  the  enemy  from  those  whose  neric  character :  jaws  bony,  divided  at  the 
secnrity  they  prefer  even  to  their  own  ex-  end;  body  roughened  beneath;  no  ventral 
istencc.  They  pair  early,  build  with  dry  fins ;  aperture  of  the  gills  linear.  These 
leaves  upon  the  ground,  and  the  young  run  fishes  are  chiefly  met  with  in  the  seas  be- 
■fler  their  parent  as  soon  aa  they  are  ex-  tweeu  the  tropics,  and  imagined  to  subutt 
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prindiMUly  on  shell  fifJi.  They  are  distin- 
goifhed  by  the  faculty  of  iDflathig  or  com- 
premog  their  bodies  at  pleasure,  and  con* 
tiooing  in  either  state  for  a  considerable 
tiose.  During  inflation,  the  spines  which 
are  scattered  over  the  lower  part  of  the 
body  are  erected  witli  great  intensity. 
There  are  thirteen  species.  T.  tagocepha- 
los,  or  the  hare  tetrodon,  is  a  foot  long, 
very  thick  in  front,  but  becoming  perpe- 
tually more  slender  towards  the  tail.  It  is 
found  in  the  American  and  Indian  Seas, 
has  been  very  rarely  taken  on  the  British 
coast,  and  possesses  the  power  of  swelling 
itself  to  a  size  truly  astonishing. 

T.  ocellatus,  is  seven  inches  long,  and 
particularly  abounds  about  Japan  and  China. 
It  is  taken  for  food,  but  requires  to  be 
cleaned  with  particular  accuracy,  as  certain 
parts  of  it  are  reported  to  be  highly  pobon- 
ons.  On  this  account  it  is  prohibited  to 
the  military  of  Japan ;  but  by  a  singular  and 
capricious  distinction  is  still  permitted  to 
tvery  other  class  of  subjects. 

For  the  tortou e-shell  tetrodon,  see  Pisces, 
Plate  VI.  6g.  4. 

TEUCRIUM,  in  botany,  germander,  so 
named  from  Teucer,  son  of  Scamander,  and 
Iktber-in-law  of  Dardaniis  King  of  Troy,  a 
genus  of  the  Didynamia  Gymnospermia 
dass  and  order.  Natural  order  of  Verticil- 
latas.  Labiatst,  Jnssieu.  Essential  charac- 
ter :  corolla,  upper  Kp  two-parted  beyond 
the  base,  divaricating  where  the  stamens 
are.    There  are  sixty-nine  species. 

TEUTHIS,  in  natural  histoiy ,  a  genus  of 
fishes  of  the  order  Abdominales.  Generic 
character:  head  truncated  on  the  fore-part ; 
gill  membrane,  with  6ve  rays ;  teeth  eqiuil, 
rigid,  approximate,  in  a  single  row.  There 
are  two  species.  T.  hepatus,  has  a  recum- 
bent moveable  spine  on  each  side  tlie  tail, 
and  inhabits  the  seas  of  India  and  America. 

T.  Java,  has  an  unarmed  tail,  Innated, 
and  its  body  is  marked  with  longitudinal 
black  spots.    - 

TEUTONIC  order,  a  military  order  of 
kn%hts,  established  towards  the  close  of 
the  twf^h  century,  and  thus  called  as  con* 
listing  chiefly  of  Germans  or  Teutons.  The 
origin.  Sec,  of  the  Teutonic  order  is  said  to 
be  this.  The  Christians,  under  Guy  of 
Lnsignany  laying  siege  to  Acre,  or  Aeon,  a 
dty  of  Syria,  on  the  borders  of  the  Holy 
LmmI,  some  Oermant  of  Bremen  and  Lu- 
bec,  tonched  with  compassion  for  the  sick 
•nd  wounded  of  the  army,  who  wanted 
cdnnM>n  necessaries,  set  on  toot  a  kind  of 
boipitil  nnder  a  tent,  which  they  mnde  of  a 
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ship's  sail,  and  here  betook  themselves  to  a 
charitable  attendance  on  them.  This  start- 
ed a  thought  of  establishing  a  third  military 
order,  in  imitation  of  the  Templars  and  Hos* 
pitallen.  The  design  was  approved  of  by 
the  patriarch  of  Jerusalem,  the  archbishopa 
and  bishops  of  the  neighbouring  places,  the 
King  of  Jerusalem,  tlie  masters  of  the  tem- 
ple attd  hospital,  and  the  German  lords  and 
prelates  then  in  the  Holy  Land,  and  Pope 
Calixtus  III.  confirmed  it  by  his  boll,  and 
the  new  order  was  called  tlie  order  of  Tea- 
tonic  Knights  of  the  House  of  St  Mary  at 
Jerusalem.  The  Pope  granted  them  all 
tlie  privileges  of  the  TempUrs  and-  Hospi- 
tallers of  St.  John,  excepting  that  they  were 
to  be  subject  to  the  patriarchs  and  other 
prehites,  and  that  they  should  pay  tythe  of 
what  they  possessed. 

TEXT,  a  relative  term,  contradistin- 
guished  to  gloss  or  commentary,  and  sig- 
nifying an  original  discourse  exclusive  of 
any  note  or  interpretation.  This  word  is 
particularly  used  for  a  certain  passage  of 
scripture;,  chosen  by  a  preacher  to  be  tha 
subject  of  his  sermon. 

A  text-book,  in  several  universities,  is  a 
classic  author  written  very  vride  by  the 
student?,  to  give  room  for  an  interpretation 
dictated  by  the  master  or  regent  to  be  in- 
serted in  tlie  interlines.  The  Spaniards  givt 
the  name  of  text  to  a  kind  of  little  poem,  or 
set  of  verses,  placed  at  the  head  of  a  gloss, 
and  making  the  subject  thereof,  each  vers« 
being  explained  one  after  another  in  the 
course  of  the  gloss. 

THALES,  in  biography,  a  celebrated 
Greek  philosopher,  and  the  first  of  the  wise 
men  of  Greece,  bom  at  Miletnm  aboot  640 
years  before  the  Christian  sra.  When  he 
had  acquired  the  usual  learning  of  his  coun- 
try, he  travelled  uato  Asia  and  Egypt,  to  be 
instructed  in  geometry,  astronomy,  and  na« 
tnral  philosophy.  On  hb  return  he  became 
a  teacher  of  youth,  and  among  his  disciples, 
which  were  numerous,  were  Anaxiipander. 
Anaximeues,and  Pythagoras.  Thaleswasthe^ 
author  of  the  Ionian  sect  of  philosophers ;  he 
was  reckoned,  by  the  best  historians,  the  &- 
ther  of  Greek  philosophy,  being  tlie  first  that 
made  any  researches  into  natural  knowledge 
and  mathepiatics.  He  thought  water  was  the 
principle  of  which  all  bodies  in  the  nntvene 
are  composed :  that  the  world  was  the 
work  of  God,  whom  he  regarded  as  om- 
niscient, and  beholding  the  secret  thoughts 
in  the  heart  of  man.  He  maintained  that 
real  happiness  consisted  in  health  and 
knowledge :  that  the  most  ancient  of  beingf 
Oct 
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k  God,  because  he  it  uncrested  t  that  no-  aboat  5.4.    BeforeHhe  blow-pipe  it  frotbsv 

diiDg  is  more  beantifiil  than  the  world,  be-  and  melts  mto  a  black  flag :  with  borax  it 

caose  it  is. the  work  of  God ;  nothmg  more  melts  into  a  green  bead.    The  constitnenfl 

extensive  than  space,   quicker  than  spirit,  parts  are, 

stronger  than  necessity,  wiser  than  time.  Silica S7.0 

He  used  to  observe,  that  we  onght  never  to  Alumina «7.0 

say  that  to  any  one  which  may  be  turned  to  Oxide  of  Iron 17.0 

our  prejudice :  and  that  we  should  live  with  Uane 14.0 

ourfKendsas  with  persons  that  may  be-  Oxide  of  manganese. 1.5 

come  our  enemies.    In  geometry  he  was  a 

considetable  inventor,  as  well  as  an  im-  ^^ 

prover,  particnUu-ly  m  trian^et;  and  all  *^** ^'^. 

the  writers  agree,  thiit  he  was  thefirst,  even  1<^'Q 

in  Egypt,  w1k>  took  the  height  of  the  pyra-  *""" 

midsby  the  shadow.    His  knowledge  and        THAPSIA,  in  ^botany,  a  gentus  of  the 

knprovementi  in  astronomy  were  very  con-  Fentandria  Digyma  class  and  order.  Natu- 

sUlerable.    He  ^vided  the  celestial  sphere  ral  order  of  Umbellatae,  or  Urabellifene. 

into  five  circles  or  lones;  the  arctic  and  Essential  character:  fruit  oblong,  surround' 

antarctic  circles,  the  two  tropical  circles,  ed  by  a  membrane.  There  are  six  species, 
and  the  equator.    He  observed  the  appa-        TBEA,  m  botany,  tea-tree,  a  genus  of  the 

rent  diameter  of  the  sun,  which  he  made  polyandria  Monogynia   chiss  and  order, 

equal  to  half  a  degree ;  and  formed  the  Natural  order  of  Columniferae.    Aurantia^ 

constellation  of;the  Little  Bear.    He  ob-  Jussieu.    Essential  character:   corolla  m 

served  the  nature  and  course  of  eclipses^  or  nine-petalled ;  calyx  tvt  or  six-leaved  ; 

and  calcnhited  them  exactly ;  one  in  parti-  capsule  tricoccous. 
cnlar,  memorably  recorded  by  Herodotus,        The  tea  pknt  is  a  native  of  Japan,  China, 

as  it  happened  on  a  day  of  battle  between  and  Tonquin,  sind  has  not  been  found  grow- 

the  Mc»ies  and  Lydians,  which  Thales  had  ing  spontaneously  in  any  other  part  of  the 

foretold ;  and  he  divid^  the  year  into  965  world. 

days.    He  died  at  the  age  of  ninety  years,        Linnsus  says  that  there  are  two  species 

leavhig  behind  hun  an  excellent  character,  of  the  tea  plant  {  the  bohea,  the  corolhi  of 

as  a  matbetnatician,  a  philosopher,  and  mo-  which  has  shi  petals;  and  the  viridis,  or 

ralist  greets  tea,  which  has  nine  petals.  Thunberj^ 

THALIA,  in  botany,  so  named  in  me-  makes  only"  one  species,  the  bohea,  consist- 

moiy  of  John  Thalius,  a  physician  at  Nord-  ing  of  two  varieties:  the  one  with  broad 

buys,  a  genus  of  the  Monandria  Monogynia  and  the  other  with  narrow  leaves.    Thb 

chi»s  and  order.    Natural  order  of  Scita-  botanist's  authority  is  decisive  respecting 

mineae.    Canmc,  Jussieu.     Essential  cha-  the  Japanese  tea  plants ;   but  as  China  lias 

racter :  calyx  three  leaved  i    coroUa  Awt-  not  yet  been  explored,  we  cannot  deter- 

petalled,  two  inner  petals  less;  nectary  Ian-  mine  what  munber  of  species  there  are  in 

ceoUte,  concave ;  drupe  with  a  one-celled  that  country.    The  tea*tree,  however,  is 

nut.    There  are  two  species,  vis.  T.  geni-  now  common  in  the  botanical  gardens  in 

culata,  and  T.  camueformis ;  the  former  b  this  country ;  and  it  is  evident  that  there 

a  native  of  South  America,  the  latter  of  are  two  species,  or,  at  least,  permanent  va- 

Mallicollo,  one  of  the  New  Hebrides,  in  rieties  of  it :  one  with  a  much  longer  leaf 

Australasia;  it  was  also  found  in  the  Anda-  than  the  other,  which  our  gardeners  call  the 

man  Isles,  and  Rangoon,^  in  the  kingdom  of  green  tea ;   and  the  other  with   shorter 

Pegue,  by  Dr.  Buchanan.  leaves,  whidi  they  call  the  bohea.  The  green 

THALICTRUM,  in  botany,  mMifov  nctf,  is  by  much  the  hardiest  phmt,  and  with  very 

a  genus  of  the  Polyandria  Fblygynia  class  little  protection  will  bear  the  rigour  of  our 

and  order*    Natural  order  of  Multisilique.  winters. 

Ranunculaceae,  Jussieu.    Essential  charac-        This  pUnt  delights  in  valleys,  and  is  fre- 

ter :  calyx  none ;  petals  four  or  five ;  seeds  qnent  on  the  sloping  sides  of  mountains  and 

tailless.    There  are  twenty-two  species.  the  banks  of  rivers,  where  it  enjoys   a 

THALUTE,  in   mineralogy,  a  stone  southern  exposure.     It  flourishes  in  the 

found  in  the  fissures  of  mountains  in  Dau»  northern  latitudes  of  Pekin  as  well  as  round 

phiny,  and  on  Chamouni,*in  the  Alps.    It  is  Canton;  but  attains  the  greatest  pefectioo 

sometimes  amorphous,  and  sometimes  chrys-  in  the  mild  temperate  regions  of  Nankin. 

Mliied.    It  is   brittle.    Specific   grarity  It  is  laid  only  to  be  found  between  the  SOtl» 
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«idi$tfa  degree  of  oortfa  latitude.  Ip  Japan 
it  ii  pbated  romid  the  borders  of  fields, 
witlHHit  regard  to  the  soil ;  but  as  it  is  an 
importaat  article  of  commerce  witli  the 
Chinesey  whose  fields  are  covered  with  it, 
it  is  by  them  cultivated  with  care.  The 
Abb^  Rochon  says,  it  grows  equally  well  in 
a  poor  as  in  a  rich  soil;  but  that  there  are 
certain  place»  where  it  is  of  a  better  quality. 
The  tea  which  grows  in  rocky  ground  is 
supeiior  to  that  which  grows  in  a  light  soil; 
and  the  worst  kind  is  that  which  is  produced 
in  a  clay  soil.^  It  is  propagated  by  seeds ; 
ftmn  six  to  twelve  are  put  mto  a  hole  about 
Are  inches  deep,  at  certain  distances  firom 
«ach  other.  The  reason  why  so  many  seeds 
are  sown  in  the  same  hole  is  said  to  be, 
that  only  a  fifUi  part  vegetate.  Being  thus 
sown,  they  grow  without  any  other  care. 
Some,  however,  manure  the  land,  and  re- 
■love  the  weeds;  for  the  Chinese  are  as 
fimd  of  good  tei,  and  take  as  much  pains  to 
-procure  it  of  an  excellent  quality,  as  the 
Europeans  do  to  procure  excellent  wine. 

The  leaves  are  not  fit  for  being  plucked 
till  the  shrub  is  of  three  years'  growth.  In 
seven  years  it  rises  to  a  man^  height;  but 
as  it  ttien  bears  but  fow  ieaves,  it  is  cut 
down  to  the  stem,  and  this  produces  a  new 
crop  of  fresh  shoots  the  following  summer, 
every  one  of  which  bean  neariy  as  many 
leaves  as  a  whole  shrub.  Sometimes  the 
plaDts  are  not  cut  down  till  they  are  ten 
years  old.  We  are  informed,  by  Ksmpfer, 
that  there  are  three  aeasons  in  which  the 
leaves  are  collected  ib  the  isles  of  Japan, 
fitHB  which  the  tea  derives  diffiBient  degrees 
of  perfection. 

The  first  gathering  commences  at  the  end 
of  February  or  beginning  cf  March.  The 
leaves  are  then  small,  leader,  and  unfolded, 
and  not  above  three  or  four  days  old:  it  is 
called  imperial  tea,  being  generally  reserved 
for  the  court  and  people  of  rank ;  and  some- 
times also  it  is  named  bloom  tea.  It  is  sold 
in  China  for  SOd.  or  is.  'per  pound.  The 
labourers  employed  in  collectmg.it  do  not 
pun  the  leaves  by  handfiils,  but  pick  them 
up  one  by  one,  and  take  every  precaution 
that  they  may  not  break  them.  However 
long  and  tedious  this  labour  may  appear, 
they  gather  from  four  to  ten  or  fifteen  pounds 
a  day. 

The  ^cood  crop  is  gathered  about  the 
end  of  Ma^  or  begiiming  of  April.  At 
this  season  part  of  their  leaves  have  attain- 
ed their  foil  growth,  and  the  rest  are  not 
abofa  half  their  siie.  Tins  difference  does 
•Dty  however,  prevent  them  fiom  being  all 
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gathered  indiscriminately.  They  are  after- 
wards picked  and  assorted  into  difiereat 
parcels,  according  to  their  age  and  sixe. 
The  youngest,  which  are  carefully  separated 
from  the  rest,  are  often  sokl  for  leives  of 
the  first  crops,  or  for  imperial  tea.  Tern 
gathered  at  this  season  is  called  Chinese 
tea,  because  the  people  of  Japan  infuse  it, 
and  drink  it  after  the  Chinese  manner. 

The  third  crop  is  gathered  in  the  end  of 
May,  or  in  the  month  of  June.  The  leaves 
are  then  very  numerous  and  thick,  and 
have  acquired  their  foU  growth.  This  kind 
of  tea  is  the  coarsest  of  all,  and  is  reserved 
for  the  common  people.  Some  of  the  Ja- 
panese collect  their  tea  only  at  two  seasons 
of  the  year,  which  correspond  to  the  second 
and  third  already  mentioned:  others  con- 
fine themselves  to  one  general  gatiieridg  of 
their  crop,  towards  the  month  of  June: 
however,  they  always  form  afterwards  dif- 
ferent assortments  of  their  leaves. 

In  this  country  teas  are  generally  divided 
4nto  three  kinds  of  green,  and  five  of  bohea: 
the  former  are,  t.  Imperial,  or  bloopo  tea, 
with  a  large  loose  leaf,  light  green  cokmr, 
and  a  faint  delicate  smelt     2.  Hyson,  so 
called  from  the  name  of  the  merchant  who 
first  imported  it ;  the  leaves  of  which  are 
chisely  curled  and  small,  of  a  green  colour, 
verging  to  a  blue.    3.  Single  tea,  from  the 
name  of  the  phice  where  it  is  cultivated. 
Hie  boheas  are,  i.  Souchong,  which  im- 
parts a  yellow-green  colour  by  infosion.    2. 
Camho,  so  called  firom  the  pbice  vrhere  it  is 
made ;  airagrant  tea,  with  a  violet  smeO; 
its  infosion  pde.    3.  Congo,  which  has  a 
larger  leaf  than  the  precedmg,  and  its  itafu- 
sion  somewhat  deeper,  resembling  common 
bohea  in  the  colour  of  the  iaS.  .  4.  Pekoe 
tea ;  this  is  known  by  the  appearance  of 
small  white  flowers  mixed  with  it.  5.  Com- 
mon bohea,  whose  leaves  are  of  one  colour. 
There  arr  other  vai  ieties,  particularly  a  kind 
of  green  tea,  done  up  in  roundish  balls,  call- 
ed gunpowder  tea. 

THELYOONVM,  in  boUny,  a  genqs  of 
the  Moooeda  Polyandria  ctoss  and  order. 
N.  *nral  order  of  Scabridae.  Urticm,  Jus- 
sieu.  Essential  character :  male,  calyx  bi- 
fid ;  corolla  none  ;  stamina  oonunonly 
twelve :  female,  calyx  bifid ;  corolla  none; 
pistil  one;  capsule  coriaceous,  one<elled, 
one>seeded.  There  is  only  one  species,  vis. 
T.  cynocrambe,  purtfaun-leaved  thdygo- 
num,  or  dog%  cabbage :  this  is  an  ararnsl 
phmt,  decaying  as  soon  as  the  seeds  ripen ; 
the  stalks  trail  on  the  ground  like  those  of 
chick-weed;   they  grow  about  a  foot  hi 
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'  leDgtli,  having  acute  pointed  leaves,  on  long  ally,   or    otherwise,   into   ninntes.      See 

bordered  foot-stalks;  flowers  a^llary,  in  X.bvel. 

clusten,  sitfinj;  very  close,  small,  aud  of  an  THEODOSIUS,  in  biography,  a  celc- 

berbaceous  white  colour ;  male  and  female  brated  rontliematician,  who  flourished  in  the 

from  the  same  joint ;  it  is  a  native  of  the  times  of  Cicero  and  Poropey ;  but  the  tinne 

South  of  France,  near  Montpelier.  and  pUce  of  his  death  are  unknown.    Ha 

THEOBROMA,  in  botany,  a  genus  of  chiefly  cultivated  that  part  of  geometry 

the  Polyadelphia  Decandria  c\u»  and  or-  which  relates  to  the  doctrine  of  the  sphere, 

der.    Natural  order  of  Columniferae.   Mai-  concerning  which  he  published  three  books, 

vaceae,  Jussieu.    Essential  character:  ca-  The  flrst  of  these  contains  twenty- two  pro- 

lyx  five-leave'd;  petab  five,  arched;  nee-  positions;  the  second  twenty-three;    and 

tuary  five-homed ;  filaments  five,  within  the  third  fourteen  ;  all  demonstrated  in  the 

the  calyx  of  the  petals,  grownig  externally  pure  geometrical  manner  of  the  ancients, 

to  the  nectary,  having  two  anthers  on  each.  Ptolemy  made  great  use  of  these  proposi- 

There  is  but  one  species,  vix.  T.  cacao,  dio-  tions,   as  well  as  all  succeeding  writers. 

coUte  nut  tree,  which  grows  in  a  very  handr  These  books  were  translated  by  the  Ara- 

so'me  form,  to  the  height  of  tvrelve  or  six-  bians,  out  of  the  origmal  Greek,  into  their 

teen  feet ;  the  wood  is  Kght,  and  of  a  vrhite  own  language.    Prom  the  Arabic,  the  work 

colour;   the  bark  is  brownish  and  even  ;  was  agam  translated  into  Latin,  and  printed 

leaves  lanceolate,  oblong,  bright  green,  en-  at  Venice.    Bat  the  Arabic  version  being 

tire,  from  nine  to  sixteen  inches  long,  and  Tery  defective,  a  more  complete  edition 

ft-om  tliree  to  four  in  the  widest  part,  on  a  was  published  in  Greek  and  Latin,  at  Paris, 

petiole  an  inch  in  length,  thickened  at  both  1558.    And  Vitello  acquired  repuUtion  by 

Olds ;  peduncles  slender,  eight  or  ten  toge-  translating  Theodosius  into  Latm.     This 

tber,  chiefly  from  the  scars  of  ialien  leaves;  author's  works  were  also  commented  on 

flowers   small,   reddish,  modoroos  ;  firoit  and  illustrated  by  Clavius,  and  others ;  but 

smooth,  yellow  and  red,  about  three  indKs  the  edition  of  Theodosius's  Spherics  which 

in  diameter;  rind  fleshy,  half  an  inch  io  hi  now  most  in  use,  was  translated,  and 

thickness;  pulp  whitish,  the  consistence  of  published,  by  our  countryman,  the  learned 

batter,  separating  from  the  rind  in  a  state  Dr.  Barrow,  in  the  year  1676,  illustrated 

of  ripeness,  and  adhering  to  it  only  4>y  fib-  and  demonstrated  in  a  new  and  concise  me- 

ments,  which  penetrate  it  and  reach  to  the  tiiod.    By  this  author^  account,  Tbeodo- 

seeds;  when  the  seeds  are  ripe,  it  is  known  tins  appears  ndt  only  to  be  a  great  master 

by  the  rattling  of  the  capsule  >when  shaken,  in  this  more  difiicult  part  of  geometry,  but 

This  tree  bears  leaves,  flowers,  and  frnit,  the  first  considerable  author  of  antiquity 

all  the,  year  through ;  the  usual  seasons  for  who  has  written  on  that  subject, 

gathering  the  fruit  are  June  and  Decern-  THEOPHRASTA,  in  botany,  so  named 

her ;  one  tree  yields  two  to  three  pounds  of  {„  honour  of  the  celebrated  Grecian  philo- 

seeds  annually.    It  is  a  native  of  South  gopher  aud  botanist  Theophrastus  Eresios, 

America ;  it  i»  also  found  m  several  phiccs  n  g^nus  of  the  PenUiidria  Monogynia  class 

between  the  Tropics,  particularly  at  Ca-  and  order.     Natural  order  of  Apocinese, 

racca  and  Cai-tha^ena,  on  the  river  Amazons,  Jussicu.    Essential  diaracter  :  corolla  beU- 

the  Isthmus  of  Darien,  &c.    This  tree  is  shaped,  with  oblong  erect  spreading  atf^- 

cultivated  in  many    of  the   West    India  ncnts ;  fruit  one-celled,  very  large,  round- 

ishmds,  belonping  to  the  French  «nd  Spa-  ui,,  many-seeded.    There  are  two  species, 

niardp,  and  formerly  in  some  of  those  be-  ^^  t.  americana  -and  T.   longifolia,  both 

longing  to  the  English,  but  has  been  neg-  natives  of  America, 

lected  in  the  hitter  for  many  years  past  THEOREM,  a  speculative  proposition, 

THEODOLITE,  a  mathematical  instm-  demonstniting  the  properties  of  any  sub- 

ment  much  used    in  surveying,   for   the  jpct.    Theorems  arc  either  univereal,  which 

taking  of  angles,  distances,  &c.    It  is  made  ej^end  to  any  quantity,  without  restriction 

^  variously,  several  persons  having  th^seve-  uniyersally  ;  as  tht*,  that  the  rectangle  of 

'  ral  ways  of  contriving  it,  each  more  simple  tl,c  sum,  and  difference  of  any  two  quanU- 

and  portoble,  more  accurate  and  expedi-  ties,  is  equal    to  the  diflTercnce  of  their 

tions  than  otliers.    The  common  one  con-  squares  ;  or  particular,  which  extend  only 

hisU  of  a  brass  circle  about  a  foot  diameter,  to  a  parUcular  quantity ;  as  this,    in  an 

haying  its  Umb  divided  into  360  degrees,  equiUteral  right-hned  triangle,  each  of  the 

and  each  degree  subdivided,  either  diagon-  angles  is  60  degrees. '  Theorems  are  agaii^ 


THE  THE 

ti»tiiigiiislied  into  nefirative,   locil,  plane,  example,  to  the  middle  of  the  tube  at  C,  at 

iDd  tolid.  A  ne^tive  theorem  is  tliat  which  a  mean  temperature  of  the  weather ;  and  in 

expresses  the  inipossibihty  of  any  asscr-  this  state  the  liquor  by  its  weij^ht,  and  the 

tioii ;  as  that  tlie  sum  of  two  biquadrate  air  included  in  the  ball,  A,&c.  by  iU  elasti- 

nnmbers  cannot  make  a  sqaarc  number.  A  city,  will  counterbalance  the  weiglit  of  tlie 

local  theorem  is  that  which  relates  to  a  atmosphere.     As  the  furrounding  air  be- 

surface  ;  as,  that  tlie  triangles  of  the  same  comes  \iarincr,  the  air  ip  the  ball  and  upper 

base  and  altitude  are  equal.    A  plane  thco-  P^n  <)f  the   tube,  expanding;  by  heat,  will 

rem  is  that  which  either  rehites  to  a  rectili-  diive  tlie  liquor  into  the  lower  ball,  and 

near  surface,  or  to  one  terminated  by  the  conseqiieatly  its  surface  will  descend ;  on 

circomference  of  a  circle ;  as  that  all  angles  the  contrary,  as  /the  ambient  air  becomes 

in  the  same  segment  of  a  circle  are  eqnal.  colder,  tJ^^t  in  tlie  ball  is  condensed,  and 

And  a  solid  theorem  is  that  wlticb  considers  tlie  liquor  pressed  by  tlie  wcisht  of  the  at- 

a  space  tenninated  by  a  solid  line  ;  that  is,  mosphere  will  ascend ;  so  that  the  liquor  in 

by  any  of  the  tliree  conic  sections,  e.  gr,  the  tube  will  ascend  or  descend  more  or  lest 

this  ;  that  if  a  right  line  cnt  two  asymptotic  according  to  tlie  sute  of  the  air  contiguous 

parabolas,  iU  two  parts  tenninated  by  them  to  the  instrument.    To  tho  tube  is  affixed 

diall  be  eqnal.  a  scale  of  the  same  lengtli,  divided  upwards 

mcn7/>Dv  •  — 1  J      .  J  and  downwards  from  the  middle,  Cjinlo  100 

.  ^^l.:l  T'^'         Z  ^\^'''"  «^  P^  by  means  of  which  the  ascent 

tnoewhich  tenmiiatesmH>eciUaUon  alone,  .JlddelcenTofUie  liquor  in  the  tube,  and  con- 

witbont  conjKlenng  the  pracUcd  use.  and  ^^^^^   .^e  variations  in  tiie  cold  or  heat 

appbcation  thereof.  ^^  ^^  atmosphere,  may  be  observed. 

THERMOMETER,  am  instmment  (or        The  air  being  found  improper  for  measnr- 

measnring  the  degree  of  heat  or  cold  in  any  ing  with  accuracy  the  variations  of  heat  and 

body.    The  fint  form  of  this  instmment  for  cold  according  to  tlie  form  of  the  thermome- 

measuring  the  degrees  of  heat  and  cold,  was  ter  Avhich  was  first  adopted,  another  fluid 

the  air  thermometer.    It  is  a  well  known  was  proposed  about  the  middle  of  the  se- 

fiict  that  air  expands  with  beat  so  as  to  oc-  venteenth  century  by  the  Florentine  Aca- 

cnpy  more  space  than  it  does  -when  cold,  demy.    This  fluid  was  spirit  of  wine,  or 

and  that  it  is  condensed  by  cold  so  as  to  oc-  alcohol,  as  it  is  now  generally  named.    The 

copy  less  space  than  when  warmed,  and  alcohol  being  coloured,  was  inclosed  in  a 

that  this  expansion   and  condensation  is  very  fine  cylindrical  glass  tnbi'  previously 

greater  or  less  according  to  the  degree  of  exliaustcd  of  its  air,  having  a  hollow  ball 

haat  or  cold  applied.    TTie  principle  then  at  one  end.  A,  (fig.  5.)  and  hermetically 

00   which  the  aii^tliermometer  was  con-  sealed  at  the  other  end,  D.    Tlie  ball  and 

stmcted  is  very  simple.    The  air  was  con-  tube  are  filled  witli  rectified  spirit  of  wine 

llhed  in  a  tnbe  by  means  of  some  coloured  to  a  convenient  height,  as  to  C,  when  the 

liquor  ;  the  liquor  rose  or  fell  according  as  weather  is  of  a  mean  tempcrdturc,  which 

the  air  became  expanded  or  condensed,  may  be  done  by  inverting  the  tnbe  into  a 

What  the  first  form  of  the  tnbe  was,  cannot  vessel  of  stagnant  coloured  f^pirit,  under  k 

DOW  perhaps  be  well  known ;  but  the  fol-  receiver  of  tlie  air-pomp,  or  in  any  other 

lowing  description  of  the  airthermometer  way.    When  tiie  tiiermoincter  is  properly 

will  ftdly  explain  its  nature.  It  consists  of  a  filled,  the  end  D  is  heated  red  hot  by  a 

glass  tnbe,  B  E, (Plate  Miscel.  XVI.  fig.  4.)  lamp,  and  then  hermetically  sealed,  leaving 

connected  at  one  end  with  a  large  gUns  ball,  the  included  air  of  about  one-Uiird  of  its  na- 

A,  and  at  the  other  end  immersed  in  an  open  tural  density,  to  prevent  the  air  which  is  in 

Teasel,  or  terminating  in  a  ball,  D  E^  with  a  the  spirit  firom  dividing  it  in  its  expansion. 

murrow  orifice  at  D ;  which  vessel  or  ball  con-  To  the  tnbe  is  applied  a  scale,  divided  from 

tams  any  coloured  liquor  that  will  not  easily  the  middle,  into  100  equal  parts,  upwards 

fireoe.    Aqoaibrtia  tinged  of  a  fine  blue  co-  and  downwards.    As  spirit  of  wine  is  capa- 

Boor  with  a  solution  of  vitriol  or  copper,  or  ble  of  a  very  considerable  degree  of  rare« 

spirit  of  wine  tinged  with  cochineal,  will  faction  and  condensation  by  heat  and  cold, 

mswcr  this  purpose.   But  the  ball.  A,  must  when  the  heat  of  the  atmosphere  increases 

be  first  modieffately  wanned,  so  that  a  part  the  spirit  dilates,  and  conseqneotiy  rises  in 

of  the  air  eontBUied  in  it  may  be  expelled  the  tube;  and  when  the  heat  decreases^  the 

thrangh  the  orifice,  D ;  and  then  the  liquor  spirit  descends,  and  the  degree  or  quantity 

prassed  by  the  weight  of  the  atniosphere  of  the  motion  b  shown  by  ascak*. 
wiB  «rter  the  Wt,  DB,  and  rise,  for       Thb  ^sras  evidently  an  imprdfemeat  oa 
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tb«  nir-lbennometer,  bul  was  iUelfnot  fi«e 

I'nun    objecdons.     Tbe  liquor    could   net 

rauiJjr  lie  obtaiii'id  of  ttie  same  Ktre)l(th, 

and  tience  difierent  tubei  tilled  wiUi  it,  when 

exposed  to  Ifaf  lataii  degree  of  heat,  nanlil 

not  carrespoinl.    Anotlier  defect  was  the 

warn  of  Bomc  fixed  guide  at  a  standard  to 

rommcnee   tlie  gradiiatioD,     Pliiloiapben 

Hion  saw  lliat  lame  lixed  and  nualterablc 

point  imut  be  found,  by  viUcit  all  thermo- 

meters  iniglit  be  gceuratet;  adjiulcd.    Dr. 

Halley  iiropoied  that  thennonieieni  ihould 

be  grediuted  in  a  deep  pit,  where  the  teni' 

peraTure  in  sll  Masoiu  was  nearly  the  sudp. 

This  however  could  not  generally  be  prac- 

tiied.     He  thought  of  the  boiliag  point  of 

water,  ol'  mercury,  and  of  spirit  of  wbe, 

piefertin^  tlie  latter,  on  ■ecount  of  the 

LAtezing  of  water,  not  knowing  that  this  wu 

1  Axed  and  uniform.    At   length  Nir  Isaac 

V  Jfewton  determined  this  iropoitaal  point, 

W  oa  which  tbe  accuracy  and  value  of  tlie 

<r  depends.    Hccbiwe,  as  £xed, 

I  those  poiala  at  which  water  freezes  and 

"   ■"   ;  the  very  points  wliidi  llie  enperi- 

a  of  succeedingphilosophetshavede- 

:o  be  the  most  fixed  and  conveni- 

Sensible  of  the  disadvantages  of  spirit 

line,  he  tried  another  liquor  which  was 

_    logeneauB  enotigh,  and  capable  of  a  con- 

triderable  raielaction,  several  times  greater 

{■titan    ipirit  of  wine.     This    was   linseed 

It  has  not  been  observed  to  freeze 

1   even  iu  very  great  colds,  and  it  beats  a  heat 

L  "Tery  inneb  greater  than  water  before  it 

f  boils.    Wilb  these  advantages  it  wasiuade 

of  by  Sir  Isaac  Newton,  who  disce- 

L  Tared  by  it  the  comparative  degree  of  heat 

er,  melting  wax,  boiUng  spi- 

.*lit  ofwuie,aDd  melting  tin  ;  beyond  whicb 

j    it  does  not  appear  thai  this  tbennometer 

IS  applied.    'Die  metbcHl  he  used  for  ad. 

■   jtutiitgthe  ncalc  ofthis  oil-thermometer  was 

~    ai  follows ;  supposing  tlic  hnlb,  when  im* 

merged  in  thawing  snow,  to  contain  10,000 

parts,  he  fonnd  tbe  oil  expand  by  tbe  heat 

of  tlie  human  body  so  as  to  take  up  one 

Ihirty.niuth  more   space,   or  li),!56  such 

parts  ;  and  by  the  heat  of  water  boiling 

strongly  10,Tt3 ;  and  by  the  heat  af melting 

tin  11,516.    So  that  reckoning  tbe  freezing 

point  as  a  common  limit  between  beat  and 

cold,  he  began  his  scale  there,  marking  it  0, 

•Dd  the  hcnt  of  the  human  body  be  made 

Vt ;  and  consequently,  the  degrees  of  heal 

being  proportional  to  the  degrees  of  nire- 

ftclion,  or  S5<>;7t5:  :  l!  :;M,  this  DDoiber 

jt  will  express  the  heat  of  boiling  water ; 


This  thermometer  was  conslmcted  in  ITOl, 

To  the  application  of  oil  as  a  measure  of 

heat  and  cold,  there  are  insuperable  objec- 

■iscid,  lliat  il 


e  tiibc.    Cfn  thia 


idbjUien 


e,7SIti 


ids  and  descends  too  slowly 
in  case  of  a  sudden  heat  or  cold.  In  a  and- 
den  cold,  so  great  a  portion  remain*  ad- 
hering to  the  sides  of  ilie  tube  atler  the  rest 
has  subsided,  that  the  surface  appears 
lower  than  the  corresponding  temperature 
of  Ibeairrec|uircs.  An  oil  tlietmemcter  is 
therefore  not  a  proper  measure  of  beat  and 
cold.  All  the  thermometers  hitherto  pro- 
posed were  liable  to  many  iocooveuiences, 
and  could  not  be  considered  as  exact 
standards  for  pointing  out  the  various  de- 
grees of  temperatuTC.  Tliis  led  Keanmur 
to  alteinplanew  one,  an  account  of  which 
was  pubtirhed  in  Itie  year  1^30  in  the  Me- 
moirs of  the  Academy  of  Sciences.  This 
tbermomeler  was  made  with  spirit  of  wine. 
He  took  a  large  ball  and  tube,  tbe  dimen- 
sions and  capacities  of  wkicli  were  known  ; 
be  then  gradoated  the  tube,  so  that  tbe 
space  from  one  division  to  anolLer  might 
contain  l,oaotb  part  of  the  liqoor;  the  It- 
quor  contain iagl,DiX)  parts  when  it  slooilat 
the  freezing  point.  He  adjusted  the  Iher. 
niometer  lo  the  freezing  point  by  an  artifi- 
cial congelation  of  watei ;  then  putting  tbe 
ball  of  his  thermometer  aud  part  of  tlie  tube 
into  boiling  water,  he  observed  whether  il 
rose  ao  divisions  j  if  it  exceeded  these,  he 
changed  bis  Uqaor,  and  by  adding  water 
lowered  it,  till  upon  trial  it  should  just  rise 
60  divisions ;  or  ^tbe  liquor,  being  too  low, 
fell  short  of  SO  divisions,  lie  raised  it  by 
adding  icctified  spirit  to  it.  The  liquor 
thus  prepared  suited  his  purpose,  and  served 
for  nuking  a  thermometer  of  any  size,  whose 
!clde  would  agree  with  his  standard.  At 
length  B  different  tluid  was  proposed,  b; 
which  thermoiuelen  could  be  made  fte« 
from  most  of  the  defects  hitherto  muk 
lioned.  This  flaid  was  mercury,  and  seeiu 
fint  to  have  occurred  to  Dr.  Halley,  but 
was  not  adopted  by  him  on  account  of  iU 
having  a  smaller  degree  of  expaiuibtlily 
than  tiiG  other  Quids  used  at  that  time. 

The  honour  of  this  invention  is  genentljt 
given  to  Falirenheit  of  Amsterdam,  who  pre- 
sented an  acr  oiint  of  it  to  the  Royal  Sotiely  of 
Londonini7!4.T1ial  we  may  judge  the  mote 
accurately  of  tbe  propnely  of  employing 
mercui'y,  we  will  compare  its  qoaliticl  with 
those  o^the  Quids  already  mentioned,  air, 
■Icobol,  and  oil.  Air  is  the  most  eipamibla 
flaid,  but  it  doa  not  rccdfe  nor  pan  Vit^  i 
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its  heal  ao  qvicklj  as  mercnry.    Alcohol     pin's  digester,  it  will  acquire  a  beat  of  412*. 
does  not  eapaiid^Qeh  by  heat.    lu  its  or-     Hence  it  appears,  that  water  will  boil  at  a 


state  it  does  not  bear  a  much  greater  lower  point,  according  to  its  height  in  the 
heal  tlian  175**  of  Fahrenheit ;  bnt  when  atmosphere,  or  to  the  weight  of  the  colonm 
highly  rectified  it  ein  bear  a  greater  de-  of  air  which  presses  upon  it.  In  order  to 
gree  of  cold  than  any  other  liquor  hither-  ensure  uniformity,  therefore,  in  the  con- 
to  employed  as  a  measure  of  temperature,  struction  of  tliermometers,  it  is  now  agreed^ 
At  Hudson's  Bay,  Mr.  Macuab,  by  a  mix-  that  the  bulb  of  the  tube  be  plunged  in  the 
tore  of  vitriolic  acid  and  snow,  made  it  to  water  when  it  boils  f iolently,  the  barome- 
descend  to  69°  below  0  of  Fahrenheit,  ter  standing  at  SO  English  inches,  and  the 
There  is  an  inconvenience,  however,  at-  temperature  of  the  atmosphere  56°.  A 
tendiim^  the  use  of  this  liquor ;  it  is  not  pos-  thermometer  made  in  this  way,  with  its 
sible  to  get  it  always  of  the  same  degree  of  boiling  point  at  212°,  is  called,  by  Dr.  Hors- 
strength.  As  to  oil,  its  expansion  is  about  ley,  <*  Bird's  Fahrenheit,"  because  Mr.  Bird 
15  times  greater  than  that  of  alcohol ;  it  was  the  first  person  who  attended  to  the 
snstains  a  heat  of  600o,  and  its  freeang  state  of  the  barometer  in  constructing  ther* 
point  is  so  low  that  it  has  not  been  deter-  mometers. 

mmed ;  but  its  viscosity  renders  it  useless.  As  artists  may  be  often  obliged  to  adjust 

Mercaryisfiu'superior  to  alcohol  and  oil,  thermometers   under  very   diflerent  pre»< 

and  is  much  more  manageable  than  air.  snres  of  the  atmosphere,  philosophers  have 

1.  As  fiu"  as  the  experiments  already  made  been  at  pams  to  discover  a  general  rale 

candetermine,it  is  of  all  the  fluids  hitherto  which  might  be  applied  on  all  occasions, 

employed  m  the  constraction  of  thermome-  M.  de  Luc,  from  a  series  of  experiments, 

ters,   that  which  measures  most  exactly  has  given  an  equation  for  the  allovrance  on 

equal  differences  of  heat  by  equal  differ-  account  of  this  difi*erence,  in  Paris  measure, 

CDcesof  its  bulk:  its  dilatations  Are,  in  fiict,  vrhich  has  been  verified  by  Sir  George 

yery  nearly  proportional  to  the  angmenta-  Schuckburg ;  also  Dr.  Horsley,  Dr.  Maske- 

tions  ofheatapplied^toit.  2.  Of  all  liquids  *  lyne,  and  Sir  George  Schuckbuigh,  have 

it  is  the  most  easily  ht^  firom  air.    3.  It  adapted  the  equation  and  rules  to  English 

is  fitted  to  measure  high  degrees  of  heat  measures,  and  have  reduced  the  allowances 

and  cold.  It  sustams  a  heat  of  600^  of  Fah-  into  tables,  for  the  use  of  the  artist    Dr. 

renheit's  scale,  and  does  not  congeal  till  it  Horsley's  rule,  deduced  from  De  Luc's,  is 

fall  S9  or  40  degrees  below 0.    4.  It  is  this: 

the  most  sensible  of  any  fhiid  to  heat  and  99       .         ^^  ^ 

coU,  even  aur  not  excepted.    Couqt  Rum-  8990000     ^'                   ~~  ^ 

ford  found,  that  mercury  was  heated  from  Where  k  denotes  the  height  of  a  thermo- 

tbe  freeang  to  the  boiling  point  in  58  se-  meter  plunged  m  boiling  water  above  the 

coods,  .while  water  took  2  minutes  13  se-  point  of  melting  ice,  in  degrees  of  Bird's 

coods,  and  common  ab  10  nunutes  and  17  Fahrenheit,  and  z  the  height  of  the  barome- 

aecoods.     5.  Mercury  is  a  homogeneous  ter  m  lOths  of  an  inch.    From  this  rule  he 

fluid,  and  every  portion  of  it  b  equally  di-  has  computed  the  following  table,  for  find* 

lated  or  contracted  by  equal  variations  of  ing  the  beifhts  to  which  a  good  Bird's  Fah- 

liaat.    Any  one  thermometer,  made  of  pure  renheit  vrill  rise,  when  plunged  in  boiling 

mercury,  is  utterit  parilmM,  possessed  of  tlie  water,  in  all  states  of  the  barometer,  from 

same  properties  with  every  other  theimo-  27  to  31  English  inches ;  which  will  serve, 

meter  made  of  pure  mercury.    Its  power  among  other  uses,   to  direct  instnnnent- 

of  expansion  is  indeed  about  ftx  times  less  makers  in  making  a  trae  allowance  for  the 

than  that  of  spirit  of  wine,  but  it  is  great  effect  of  the  variation  of  the  barometer,  if 

enough  to  answer  most  of  the  puqMses  for  they  should  be  obliged  to  finish  a  thermo- 

wUch  a  thermometer  is  wanted.    The  Bx^  meter  at  a  time  when  the  barometer  is 

•d  points,  which  are  now  universally  chosen  above  or  below  30  inches ;  though  it  is  best 

for  a4|usting  thermometers  to  a  scale,  and  to  fix  the  boiling  pomt  vrhen  the  barometer 

to  one  another,  are  tlie  boiling  and  freeiing  is  at  that  height, 
water  points.  The  boiling  water  point,  it 
is  well  known,  is  not  an  invariable  point, 
bnt  varies  some  degrees  according  to  the 
vreight  and  temperature  of  the  atmosphere. 
Id  an  exhausted  receiver,  water  will  boil 
lrithalmtof98°orlOQ°;  whereas,  in  Pa- 
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EQUATION  OF  THE  BOILING  POINT. 


Barometer. 

Equation. 

Difference. 

31.0 

+  1.57 

0.78 

30.5 

+  0.79 

0.79 

30.0 

0.00 

0.80 

«9.5 

—  0.80 

0.82 

«9.0 

—  1.62 

0.83 

28.5 

—  2.45 

0.85 

28.0 

—  3.31 

a86 

27.5 

—  4.16 

0.88 

27.0 

—  5.04 

The  DiunberB  in  tbe  Bnt  cohmm  of  thii 

table  expreM  heights  of  the  qoicksUver  in 

tbe  barometer,  in  English  inches  and  deci- 
mal parts:  the  second  column  shows  the 

equation  to  be  applied,  according  to  the 

sign  prefixed,  to  212°  of  Bird's  Fahrenheit, 

to  find  the  tnie  boiling  point  for  every  soch 

state  of  the .  barometer.    The  boiling  pointi 

for  all  intermednte  states  of  tlie  barometer, 

may  be  had,  ^th  sufficient  accuracy,  by 

taking  proportional  parts,  by  means  of  the 

third  column  o'f  differences  of  the  equa- 
tions. 

The  method  of  constructing  Fahreiibeit*a 
thermometer,  which  is  now  in  general  use 
in  this  country,  is  the  following:  a  small 
ball  is  b1ow9  on  the  .end  of  a  glass  tube,  of  sponding  degress  on  Fahrenheit's  scale, 
an  uniform  width  throughout  The  ball  and  The  thermometer  of  Gelsos  has  the 
part  of  the  tiib^  are  then  to  be  filled  with  *P>^  between  the  freezing  and  boiliqg 
quicksilver,  which  has  been  previously  boil-  pomts  diiided  into  IW.  The  boiling 
ed  to  expel'the  i^.  The  open  end  of  the  P^^  ^  10^>  and  ^e  freezing  point  Zero, 
tube  is  then  to  be  hermetically  sealed.  The  This  thermometer  k  used  in  Sweden, 
next  object  is  to  construct  the  scale.  It  is  "^^  "  thermometre  centigrade,*  now  ns^ 
found,  by  experiment,  that  melting  snow,     >»  France,  has  tlie  scale  divided  in  the 

same  way.    To  convert  the  de^ees  of  this 
thermometer  into    those    of  Fahrenheit; 

^  +32  =  Fahr.  In  Delisle*s ther- 


reason  of  this  is  said  to  have  been,  that  tfait 
artist  thought  that  he  had  produced  the 
greatest  degree  of  cold,  by  a  mixture  of 
snow  and  salt ;  and  the  point  at  vrhich  tfa« 
thermometer  then  stood,  in  this  tempera- 
ture, vras  marked  Zero.  The  boOmg  point, 
in  this  thermometer,  is  212°,  and  the  inter- 
mediate space,  between  the  boiling  and 
freezing  points,  is  therefore  divided  into 
180°.  This  is  the  thermometer  that  is  com- 
monly used  in  Britain. 

There  are  three  other  thermometers  ea* 
ployed  in  different  countries  of  Europe, 
which  differ  from  each  other  in  the  number 
of  degrees  between  the  freezing  and  boiling 
points.  Reaumur's  thermometer  was  gene- 
rally used  in  Fhmee  before  the  revolution, 
and  is  still  employed  in  different  countries 
on  the  Continent.  The  freezing  point,  in 
this  thermometer,  is  marked  Zero,  ,and  the 
boiling  point  9UP.  To  convert  the  degrees 
of  Reaumnr*s  thermometer  to  those  of 
Fahrenheit,   the  foUowmg  is  the  formula. 

Reanm.  ^  +  32  ==  Fahr.  that  is,  multi- 
ply the  degrees  of  Reaumur  by  9,  divide  by 
4,  and  add  32.     This   gives   the  corre- 


or  freezing  water,  is  always  at  the  same 
temperature.  If,  therefore,  a  thermometer 
be  immersed  in  the  one  or  the  other,  the 
quicksilver  will  always  stand  at  the  same 


Cel. 


point.    It  has  been  observed,  too,  that  wa-  mometer,  which  is  used  in  Russia,  the  space 

ter  boils  under  the  same  pressure  of  the  at-  between  the  boiling  and  fireezing  points  is 

mosphere  at  the  same  temperature.  A  ther*  divided  into  150^ ;  but  the  degrees  are  reck- 

mometer,  therefore,  immersed  in  boiling  oned  downwards.     The  boiling  point  ia 

water,  will  uniformly  stand  at  the  same  marked  Zero,  and  the  freezing  point  150*. 

point.    Here,  then,  are  two  fixed  points.  To  reduce  the  degrees  of  this  tbermonioter 

from  which  a  scale  may  be  constructed,  by  nnder  tiie  bgilingi  point  to  those  of  Fahren- 

dmdiog  the  intermediate  ipace  into  equtl    keit ;  Del.  i^  -  tit  =  Frfir.  And  abore 

parts,  and  carrying  the  same  divisions  as  ^ 

hr  above  and  below  tlie  two  fixed  points 

as  may  be  wanted.    Thus,  thermometers 

constructed  in  this  way  may  be  compared 

together ;  for  if  they  are  accurately  made, 

and  placed  in  the  same  temperature,  tliey 

will  always  point  to  the  same  degree  on  the 


scale.  Tlie  fluid,  as  we  have  seen,  em- 
ployed is  quicksilver,  and  it  is  found  to  an- 
swer best,  because  its  expansions  are  most 
equable.  The  freezing  point  of  Fahren- 
heit's thermometer  is  msH^ed  32^,  and  tbe 


the  boiliqg  point.    Del. —^+212  =  Fahr. 

Such,  theu,  are  the  principles  and  mode 
of  construction  of  the  thermometer  ;  an  in- 
strument which  has  been  of  (he  utmost  im- 
portance in  enabling  us  to  discover  many  of 
the  properties  and  effects  of  caloric,  as  by 
it  only  we  can  ascertaib,  with  accuracy,  the 
relative  temperatures. 

In  meteorological  observations,  it  is  ne- 
cessary to  attend  to  the  greatest  rise  anc| 


THE  THE 

fall  of  Oie  thennometer,  and  tlierefore  at-  heat  or  cold  that  has  happened  in  the  oh- 

Cempte  hare  been  made  to  make  ihcm  mark  servei-'s  absence.    When  the  spirit  of  wine 

the  graiteat  degree  of  heat  and  cold,  in  the  in  the  middle  tnbe  expands,  it  presses  down 

absence  of  the  observer.    We  will  notice  the  mercury  in  the  tube,  */>  «»*  conse- 

ow.  Intended  to  show  the  greatest  degree  quently  raises  it  in  the  tnbe,  eo ;  couM- 

of  heat    A  B,  fig.  6,  is  a  glass  tube,  with  quently,  the  index  on  the  left  hand  tn^  is 

a  cjlindriod  bnib,  B,  at  the  lower  end,  and  left  behind,  and  marks  the  greatest  cold, 

capillary  at  the  other,  over  which  there  fa  a  and  the  index  in  the  right  band  tnbe  rises, 

fixed  glass  ball,  C.    The  bulb,  and  part  of  and  marks  the  greatest  heat. 
the  tnbe,  are  filled  with  mercury,  the  top        Tlie  common  contrivance  for  a  self-regis- 

of  whidi  shows  the  degrees  of  heat.    The  tering  thermometer,  now  sold  in  moat  of 

npper  part  of  the  tube,  above  the  mercury,  the  London  sliops,  consists  simply  of  two 

is  filled  with  spirit  of  wine ;  the  ball,  C,  is  tliermonieters,  one  mercurial,  and  the  other 

likewise  filled  with  the  same  liquor,  almost  of  alcohol,  (fig.  9)  having  their  stems  hori- 

to  the  top  of  the  capillary  tube.    When  the  zontal ;  tlie  former  has  for  its  index  a  small ' 

jnercory  rises,  the  spirit  of  wine  is  also  bit  of  magnetical  steel  wire,  and  the  latter 

raised  into  the  ball,  C,  whidi  is  so  made  a  minute  thread  of  ghiss,  having  its  two  ends 

that  the  liquor  cannot  return  into  the  tnbe  fonned  into  small  knobs,  by  fusion  hi  the 

when   the  mercury  sinks; of  course,  the  flameof  a  candle. 

height  of  the  spirit  in  the  baU,  added  to        ^^le  magnetical  bit  of  wire  Ues  in  the  ^ 

that  in  the  tube,  will  give  tlie  greatest  de-  ^^^  ^p^^^  ^^  ^^  mercurial  thermometer, 

greeofheat.    To  make  a  new  obscrvaUou,  ^^  j,  p^^jg^  forward    by  the  mercury 

the  iastmment  must  be  inclined  tUl  the  li-  whenever  the  temperature  rises,  and  pushes 

qaor  in  the  ball  cover  the  end  of  the  capil-  ^j^^  f^^^  against  it ;  but  when  the  tempe- 

^*>7  ^°^*  ntnre  falls,  and  the  fluid  retires,  this  index 

In  178«,  Mr.  Six  proposed  another  self-  jg  i^^  behind,  and  conscquenUy  shows  the 

,  registering  thermometer.  It  is  property  a  maximum.  The  other  index,  or  bit  of  glass, 
spirit  of  wine  thermometer,  though  mercn-  jig,  j^  the  tube  of  the  spirit  thermometer 
ry  is  also  employed  for  supporting  an  in-  immersed  in  the  alcohol :  and  when  tlie'spi- 
dex :  mb  (fig.  7)  is  a  thin  tnbe  of  glass  six-  nj  retires,  by  depression  of  temperature, 
teen  inches  long,  and  fivc4ixteenths  of  an  ^^  i^^^^^  ^  c^rrjej  along  with  it,  in  appa- 
inch  calibre:  cde,  and  fgh,  are  smaller  jg„t  conUct  with  its  interior surfiice ;  but, 
tubes,  about  one-twenUeth  of  an  inch  cali-  ^q  increase  of  temperature,  the  spirit  goes 
bre.  These  three  tubes  are  filled  with  highly  fonwird  and  leaves  the  index,  which  there- 
rectified  spirit  of  wme,  except  the  space  be-  fo,e  3i,o^j,  the  minimum  of  temperature 
tween  d  and  ^4  which  is  filled  with  mercury,  ^jn^e  it  was  set  As  these  indexes  merely 
As  the  spirit  of  wine  contracU  or  expands  ^^  -^  the  tubes,  their  resistance  to  motion 
in  the  middle  tube,  the  mercnry  fiiHs  or  -^  altogether  inconsiderable.  The  steel  in- 
rises  in  the  outside  tubes.  An  index,  such  ^^^^  ^  brought  to  the  mercury  by  applying 
as  that  represented  in  fig.  8,  is  placed  on  ^  magnet  on  the  outside  of  the  tube,  and  the 
the  surface,  within  each  of  these  tube^,  so  ^,j,,^y  j,  <ju|y  placed  at  the  end  of  the  co- 
light  as  to  float  upon  it:  fc  is  a  small  glass  ,„„,„  of  alcohol,  by  iucUning  the  whole  in- 
tube,  three-fourtlis  of  an  mch  long,  herme-  gtnmient 

tieally  sealed  at  each  end   and  indosing  a       xHERMOSCOPE,  an  instrument  show- 
piece  of  steel  wire  nearly  of  its  own  length  ^^  happening  in  the  air  with 

^'J^^'^l  'JT  ^^  ^"2  "^f  f"    '  k'  ^r'  ^Pect  n^  and  cold/  TUe  word  ther- 

tnbe  of  black  gl^  »  fixed,  of  such  a  dm-  „,P         j,  generally  used  indifferently  with 

..eter  mm  to  P-»/re^»y  "P  ^^  ^^ll^^'Y  that  of  thei^ometer,  though  there  b  some 
either  of  the  onts.de  tubes  of  the  thernio-  ^^^  j.^^;^  .^^^^  ^^  ^^^ 

meter,  .f,  or/*.    From  the  upper  end  of  the  first  signifying  an  instrument  that  show.^ 

g^^°^»  •^^r'"  •jP""^  f.^^  '^  *^  or  exhibiu,  thelanges  of  heat,  &c.  to  Se 

fiaeacfs  of  a  hair,  and  about  five-sevenths  ^'  «:*uiuiM»,  "•   *-      »         .      '        ^  ^  ^ 

inraicw  «•  « «•" ,  ««  .     ,,.  eve ;   and  the  latter,  an  mstnunent  that 

•r»  ioeb  long i  W1..CI..  being  pUcjed  .  lit-  '^^  '^    ^  ^^.^ 

fleobbqne  pre«^  liRhtly  Xantt  the  mner  u.crmomcter .h;.ld  be . more  ac 

«*«  of  the  »be,  .Dd  prevente  the  mdox  ^  »     ^^^  ^,. 

fimn   descendbig  when  the  mercury  de-  ^"™»^^  ^^  r  > 

scends.    ITiese  indexes  being  inserted  one        THESIS,  a  general  position  which  a  per- 

into  each  of  the  outside  tubes,  it  is  easy  to  son  advances,  and  offers  to  maintain.    In 

fioderstand  bow  they  point  oat  the  greatest  colleges  it  is  frequent  to  have  placards,  con- 


THf 

taiDing  a  number  of  theip,  in  theology,  in 
medicine,  in  philosophy,  in  law,  &c 

THESIUM,  in  botany,  a  genus  of  the 
Pentandria  Monogjmia  daas  and  order. 
Natural  order  of  VepreculK.  Eleagni, 
Jussieu.  Essential  character:  calyx  one- 
leaved,  into  wliieh  the  stamens  are  inserted ; 
nut  inferior,  one-seeded.  There  are  nine- 
teen species,  almost  all  of  which  are  fonnd 
at  the  Cape  of  Good  Hope. 

THIMBLE,  an  instrument  made  of 
brats,  silver,  kon,  &c.  put  on  thp  finger  to 
thmst  a  needle  through  any  cloth,  silk^  &c. 
used  by  all  seamstresses,  tailon,  kc.  The 
common  thimbles  are  generally  made  of 
flhmff  and  old  hammerc»dl  brass.  This  they 
melt,  and  cast  into  a  sort  of  sand,  with 
which  and  red  ochre  are  made  moulds  and 
cores.  They  are  cast  in  double  rows,  and, 
when  cold,  taken  out,  and  cot  off  with 
grewy  shears.  Then  the  cores  beings  taken 
out,  they  are  pot  into  a  barrel,  as  they  do 
shot,  and  turned  roqnd  with  a  horse  till 
they  rub  the  sand  one  from  another:  from 
thence  they  are  carried  to  the  mill  to  be 
turned  first  bn  the  inside,  and  afterwards 
on  the  outside:  then  some  saw-dost,  or 
^Ungs  of  bora  combs,  are  put  half-way  into 
each  thimble,  and  upon  it  an  iron  punch ; 
and  then  witii  one  blow  against  a  studded 
steed  the  hollow  of  the  bottom  is  made: 
after  this,  with  an  engine,  the  sides  faaTe 
the  hollow  made ;  this  done,  they  are  agam 
polished  on  the  inside;  then  the  rim  is 
turned  at  one  stroke;  and  lastly,  they  are 
turned  in  a  barrel  with  saw-dust,  or  bran, 
to  scour  them  very  bright 

Thimble,  in  naval  affairs,  a  sort  of  iron 
ring,  the  outer  suHace  of  which  is  hoUow 
throughout  its  whole  circumference,  jin  order 
to  contain  in  the  channel  or  cavity  a  rope 
which  is  spliced  about  it,  and  by  which  it 
may  be  hung  in  any  particular  situation. 
Its  use  is  to  defend  the  eye  of  the  rope 
which  surrounds  it  from  being  injured  by 
another  rope  which  passes  through  it,  or  by 
the  hook  of  A  tackle  which  is  hung  upon  it. 
THIRPS,  in  natural  history,  a  genus  of 
insect  of  the  order  of  Hemiptera:  snout 
obsolete,  secreted  within  the  mouth ;  an- 
tennse  filiform,  as  long  as  the  therax ;  body 
linear ;  abdomen  bent  upwards ;  four  wings 
straight,  incumbent;  narrower  than  the 
body,,and  slightly  crossed.  There  are  eight 
species.  T.  pliysapns  Is  accurately  described 
in  the  linnseau  Transactions:  it  is  found 
frequently  in  composite  flowers,  and  in  the 
spikes  of  wheat  and  rye,  to  which  it  is  said 
to  be  exceedingly  destructive,  though  others 


TBI 

deny  the  fact.  It  may  be  often  seen  ia  the 
flowers  of  tlie  dandelion:  it  wanders  from 
petal  to  petal,  descending  to  the  bottom  of 
the  florets,  occasionally  emerging  at  inter- 
vals, and  often  skipping  from  place  to  place : 
in  performing  this  action,  it  is  observed 
suddenly  to  turn  back  its  abdomen,  so  aa 
neariy  ^  t9uch  the  thorax  with  its  tip.  Tbe 
larva,  in  some  respects,  resembles  the  com- 
plete insect :  it  is  however  yellow,  and  sis- 
footed  :  the  antennae  and  head  black  and 
white,  pupa  whitish,  with  black  eyes. 

THISTLE,   carduusy   in  botany.     See 
Carduus. 

Thistle,  order  qftKe^  or  tfSt.  Andrew, 
a  military  order  of  knighthood  in  Scotland, 
the  rise  and  institution  whereof  is  variously 
related  by  different  authors :  Lesley,  Bishop 
of  Ross,  reports,  that  the  night  before  the 
battle' bietween  Athelstan  King  of  Northum- 
beriand,  and  Hungus  King  C(f  the  Picta,  a 
bright  cross,  in  form  of  that  whereon  St. 
Andrew  (the  tutelar  saint  of  Scotland)  saf- 
fered  martyrdom,  appeared  to  Hungus,  who, 
having  gained  the  victory,  ever  after  bora 
the  figure  of  that  cross  on  his  banners. 
Others  assert,  that  Achaius  King  of  Scot- 
land first  instituted  this  order,  after  havi^ 
made  the  fiunoos  league,  offensive  and  de- 
fisnsive,  vrith  Charlemagne  King  of  Fraaoasi 
But  aldioagh  the  thistle  had  been  ackoov* 
ledgecf  as  the  symbol  of  the  kingdom  aC 
Scotbod,  from  the  reign  of  Achaioa,  y«t 
some  refer  the  beguming  of  this  order  t» 
the  reign  ofCharies  VII.  of  France.  Othen 
place  the  foundation  of  it  as  bw  as  tte 
year  1500. 

The  chief  and  principal  ensign  is  a  gold 
collar,  composed  of  thistles  and  sprigs  -of 
me  interlinked  vrith  amulets  of  goldi,  having 
pendent  thereto  the  image  of  St.  Andrew 
with  his  cross,  and  the  motto,  nemo  mb 

IBIPUNE  LACESSBT. 

The  ordimury  or  common  ensign  worn  by 
the  knigjhts,  is  a  star  of  four  silver  points 
and  over  them  a  green  circle,  bordered 
and  lettered  vrith  gold,  containing  tte 
said  motto,  and  in  the  centre  is  a  thistle 
proper ;  all  which  is  embroidered  on  their 
left  breast,  and  worn  with  the  collar,  vrith 
a  green  ribband  over  the  left  shoulder, 
and  brought  under  the  right  arm ;  pendent 
thereto  is  the  image  of  St  Andrew,  vrith 
his  cross,  in  a  purple  robe,  vrithin  an  oval 
of  gold  enamelled  vert,  with  the  former 
motto :  but  sometimes  they  wear,  encircled 
in  the  same  manner,  a  thistle  crowned. 

About  the  rime  of  the  reformation,  this 
order  vras  dropped,  till  James  IL  of  £ng> 


THO  THO 

hndTenmed  ity  by.creatingeigbtkDights:  THONSCHIEPER,  in  minenlofy,  tlate, 

bowefer,  the  revohitioii  unsettled  it  ftgain,  is  divided  into  three  sub-species :  1.  lii* 

and  it  hy  iie][:ieeted  till  queen  Aime,  in  common  argiUaceoos  schistns,  which  is  com- 

1703,  restored  it  to  the  primitive  design,  posed  of  silex,  alumina,  oxfde  of  inm,  and 

of  twelve  knights  of  St  Andrew.     King  proportions  of  carbonated  lime  and  magne- 

Oeoige  I.  hi  the  first  of  his  reign,  confirmed  sia :  it  is  used  for  covering  booses,  and  the 

the  statnttrs  signed  by  queen  Anne,  vrith  strait-foliated  bloish-grey  varieties  are  em- 

the  addition  of  several  more,,  among  which  ployed  as  writing  slates:  the  softer  and 

WIS  that  of  adding  rays  of  glory  to  surround  more   compact   varieties   are  made   into 

the  figure  of  St.  Andrew,  which  hangs  at  slate  pencils.    See  Scbistcs,  also  Slate. 

tlw  collar :  and  though  from  the  refonna-  2-  Hone  slate,  called  by  Kirwan  novacn* 

tion  to  George  I.   both  electieas  and  in>  bte:  its  colour  is  a  greenish-grey,  or  smoke- 

stabneats  had   been  dispensed  with,   his  gi'ey,  passing  to  oHve  and  mountain-green : 

mi^ty  ordered  that  chapters  of  election  It  occnrs  in  mass,  and  has  a  glimmerfaig 

should,  for  the  future,  be  held  in  the  royal  lustre :  its  fracture  in  the  great  is  slaty  j  in 

presence ;  to  whieh  end  he  ordered  the  the  small,  splintery :  its  fragments  are  ta- 

great  wardrobe  to  provide  the  knights  bre-  balar.    It  is  more  or  less  translucent  on  the 

thren,  and  officers,  with  such  mantles  as  the  edges :  it  is  moderately  Jiard,  and  not  very 

statutes  of  the  said  order  appointed.  frangible.    Specific  gravity  2.7.     It  does 

THLASPI,  in  botany,  ba$iur4<r«$i,  a  not  effervesce  with  acids,  neither  is  it  fusi- 

geaas of  the  Tetradjraamia  Silicnlosa  class  ble  by  the  blowpipe  without  addition.    It 

and  order.    Natural  order  of  Siliquosn  or  is  cut  into  hones  for  sharpening  the  finer 

Orndfennet.    Cmcifene,  Jussieu.    Essen*  kinds  of  steel  instruments.    It  is  found  in 

tial  character:  silide  eaarginate,  obcor-  Bareith,  Seifendoif  in  Saxony,  in  Bohemia^ 

date,    many-seeded ;    valves  boat-shaped,  and  the  Levant;  hence  it  is  called  Turkish 

laargiaed  and  keeled.    There  are  fourteen  bone :  also  in  some  parts  of  North  Wales. 

specks.  5.  Bkick  chalk:   its  colour  is  greyish  or 

THOA,  ui  botany,  a  genus  of  the  Mo-  bluish  black.    It  occurs  in  mass :  the  frag- 

Doeda  Polyandria  class  and  order.    Natural  meats  are  tabukur  or  splintery.    It  stains 

order  of  Urticae,  Jnssien.     Essential  cha-  the  fingers,  and  gives  a  somewhat  glossy-  . 

racter :  calyx  and  corotta  none ;  male,  sta-  gr^  streak.    It  is  meagre,  but  smooth  t» 

awns  DBmerons,  at  the  joints  of  the  spike;  the  touch ;  is  sofV,  and  very  easily  frangible, 

fiemale,  germs  two,  at  the  base  of  the  male  Before  the  blow- pipe,  without  addition,  it 

ipike,  one  on  each  side,  sessile;  stigma  three  acquires  a  thin  varnish,  but  does  not  melt, 

orfbardeft;  seed  in  a  brittle  shell,  covered  It  has  been  analysed,  and  found  to  coiv> 

with  a  bristly  web.    There  is  only  one  spe-  sist  of 

^^^^•■!~*    .      ^.  „     .  Silica 64.00 

THOLES,  m  marine  affurs,  small  pms  a !..«;»•                    ^^  a*. 

^  .  J*    i' _i_  •  *     IL  •  Alumina 11.25 

dnnn  peipendicnUrly  mto  the  gunwale  Carbon                       11.00 

of  a  boat,  «°^.i«nring  toretoun  die  oan  m  Oxide  ^i^::::Z.    t.75 

that  space  which  u  called  the  ruw4ock  ;  Water                          7  ^o 

saaMtiBMs  there  Is  only  one  pin  to  each  — '■ — 

aar,  as  in  ^boats  navigated  m  the  Mediter-  96.50 

raneaaSea:  m  that  case  tiie  oar  is  retained  ^^^ '    ^-^ 

i|Mii  the  pin,  by  means  of  a  strop,  or  of  a  1 00.00 

ckat,  witii  a  hale  through  it,  nailed  on  the  '  " 

■de  of  the  oar.  It  is  employed  for  dravring,  and  writing 

THOUINIA,  in  botany,  so  named  in  on  paper  and  other  materials.    The  best 

honour  cf  Moos.  Andr^  Thouin,  fellow  of  kinds  come  from  Italy :  it  is  found  in  Spain 

tha  National  Institute,  and  professor  of  Hor-  also,  and  in  Isb  in  the  Hebrides. 

ticattare  m  the  French  Museum,  a  genus  THORACIC,   or  Thoracici,   a  term 

aC^tha   Pentandria  Monogyhia  chi»s  and  applied  to  an  order  of  fishes  in  theLmn«an 

order.    Natnral  order  of  Convolvoli,  Jus-  system:  the  character  of  this  order  of  fishes 

ska.    EMential  character :  corolU  one*pe-  is,  that  they  have  bony  gills,  and  ventral 

tailed,  bell-shaped,  inferior,  hispid  on  the  fins  directly  under  the  thorax.    There  are 

aataidei  style  simple;  drupe:  There  is  but  the.  foUowing  genera   belongmg  to   this 

one  spedety  «iz.  T.  spectabilis,  a  native  of  order ; 

Madagascar,  where  it  was  found  by  Com-  Centrogaster             Chstodon 
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THRASHING,  or  Thrbsiiikg,  in  agri- 
enltare,  the  art  of  beating  the  com  out  of 
the  ears.  There  are  several  ways  of  separat- 
iDg  com  from  the  ear ;  the  first  by  beating  it 
with  a  flail,  which  ii  properly  what  is  called 
thrashing.  The  other  method^,  still  pimc- 
tiaed  in  several  countries,  is  to  make  mules, 
or  horses,  trample  on  it,  backwards  and  for- 
wards ;  this  is  properly  what  the  ancients 
caUed-tritnim  and  trituratio.  The  Hebrews 
naed  oxen  therem,  and  sometimes  yoked  four 
together  for  this  purpose.  Another  way 
among  the  ancients  was  with  a  kind  of 
sledge,  made  of  boards  joined  together,  and 
leaden  with  stones  or  iron,  upon  which  a 
man  was  mounted,  and  the  whole  drawn 
over  the  com  by  horses:  this  instrument 
was  called  traha  or  tribula.  It  is  a  role 
among  husbandmen,  that  the  season  for 
thrashing  is  as  soon  as  the  com  has  sweated 
in  the  heap  or  mow.  Thrashing  macliines 
are  now  much  in  use  with  the  farmers  on  a 
large  scale. 

THREAD,  a  small  lioe,  made  up  of  a 
number  of  fine  fibres  of  any  vegetable  or 
animal  substance,  such  as  fUix,  cotton,  or 
silk  thread. 

THREATENING  Utter,  If  any  per- 
son shall  send  any  letter  thre^tening  to  ac- 
cuse any  other  person  of  a  crime  punishable 
with  death,  transportation,  pillory,  or  other 
infamous  punishment,  with  a  view  to  extort 
money  from  him,  be  shall  be  punislied  at 
the  discretion  of  the  court,  with  fine,  im- 
prisonment, pillory,  whipping,  or  trans- 
portation :  80.  G.  II.  c  24.  And  if  the 
writer  of  a  threatening  letter  deliver  it  him- 
self, and  do  not  send  it,  he  is  guilty  of  fe- 
lony under  this  act. 

THR1NAX,  in  botany,  a  genus  of  the 
Appendix  Palmae  class  and  order.  Natural 
order  of  Palms.  Essential  character :  calyx 
six-toothed;  coroIU  none;  stigma  funnel- 
form,  oblique  ;  berry  one-seeded.  Tliere  is 
only  one  species,  ^.  T.  parviflora,  palmeto 
royal,  or  palmeto-thatch,  a  native  of  Ja- 
maica and  Hifpaniola. 

THRUSH.    SeeTuRDUi. 
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THRYALLIS,  in  botany,  a  genna  of  the 
Decandria  Bf  onogynia  class  and  order.  Ni^ 
tural  order  of  Tricoccae.  Accra,  Jussien. 
Essential  character :  calyx  five-parted ;  pe> 
tals  five ;  capsule  tricoccous.  There  is  bat 
one  species,  riz,  T.  brasiliensis,  a  littk 
shrob,  vnth  round  jointed  branches ;  small 
yellow  flowers ;  fruiti  tricoccous,  .or  three- 
grained  ;  it  is  a  native  uf  BrasiL 

THUJA,  in  botany,  arhor  tHa^  a 
of  the  Monoecta  Monadelphia  class  and 
der.  Natural  order  of  Coniferc.  EsaentU 
character:  male,  calyx  scale  of  an  ameat; 
corolla  none ;  stamina  four ;  fosiale,  calyx 
of  a  strobUe,  with  a  two-flowered  acaie; 
corolhi  none ;  pistil  one ;  nut  one,  girt  witk 
a  membianaceons  wing.  There  are  Ibvr 
species.  We  shall  notice  the  T.  ocddentali^ 
American,  or  common,  arbor  vitse ;  tina  tree 
has  a  strong  woody  trank,  rising  to  the  height 
of  forty  feet ;  the  bark,  while  yonag,  ia 
smooth,  and  of  a  dark  brown  coloar,  bat « 
the  trees  advance,  the  bark  becomes  cracked, 
and  less  smooth,  the  branches  are  prodaoed 
irrcgulariy  on  every  side,  standing  alnott 
horizontal,  the  young  slender  aboota  fie- 
quentJy  bang  down;  the  young  braaefaes 
are  flat,  and  tlie  small  leaves  are  plaoed 
over  each  other  like  the  scales  of  fish ;  the 
flowers  are  produced  from  tlie  aide  of  the 
young  branches,  very  near  to  the  foot  atalk; 
the  males  grow  in  oblong  catkins,  betwen 
these  the  females  are  collected  m  fonn  of 
cones ;  when  the  former  have  shed  their 
forina,  tlicy  soon  drop  off,  the  latter  are  aae- 
ceedcd  by  oblong  cones,  or  strobiles,  hav- 
ing obtiise  smooth  scales,  containing  one  or 
two  oblong  seeds. 

THUMERSTONE,  in  mineralogy,  a ipa- 
cies  of  the  flint  genus :  common  colonr  is 
brown  of  various  degrees  of  intensity :  it  is 
seldom  found  massive,  often  disseminated, 
but  most  fireqnentiy  cry.<(talliaed.  Specific 
gravity  about  3.S.  It  melts  easily  before 
the  blow-pipe,  without  addition,  into  a 
greenish,  \^hite,  semi-transphrent  glass.  Hie 
constituent  parta  are, 

Silica 5«.70 

Alumina ^.79 

lime 9.39 

Oxide  of  iron 8.63 

of  manganese I.OO 

Loss V.  t9 

100.00 

It  appears  to  be  peculiar  to  U>e  primi- 
tive mountainis,  is  found  in  many  parta  of 


THUNDER. 


Ibe  contineDty  abo  in  our  counti^  in  Corn* 
wilL 

THUNBERGlAy  in  botany,  so  named 
In  liODoar  of  Charles  Peter  Thnnberg,  M.  D. 
profenor  of  botany  in  the  university  of 
Vptal,  &c.  &c.  a  genus  of  the  Didyuamia 
i^Bpotpennia  class  and  order.  Natural  or- 
^r  of  Persoiiatae.  Acanthi,  Jusnien.  Es- 
amtiil  character  :  calyx  double ;  outer  two- 
fttntd ;  ioner  twelve-toothed ;  corolbi  bell- 
ahaped ;  capsule  beaked,  two-celled.  There 
are  two  species,  riz.  T.  capensis,  and  T. 


THUNDER,  the  noise  occasioned  by  the 
eiplotioo  of  a  flash  of  lightning  passing 
tkrongh  the  air :  or  it  is  that  noise  which  is 
excited  by  a  sodden  explosion  of  electrical 
dgMh,  which  are  therefore  called  thunder- 
closdf. 

TbemttKng  in  the  noise  of  thunder,  which 
mket  it  seem  as  if  it  passed  through  arches, 
it  probably  owing  to  the  sound  being  ex- 
cited among  clouds  hanging  over  one  ano- 
tber^  and  the  agitated  air  passing  irregularly 
between  them. 

Tlie  explosion,  if  high  in  the  air,  aud  re- 
mote from  us,  will  do  no  mischief;  but  when 
near,  it  may,  and  has  in  a  thousand  in- 
stances, destroyed  trees,  animab,  i&c.  This 
proxfanity,  or  small  distance,  may  be  esti- 
nated  nearly  by  tlie  interval  of  time  be- 
tween seeing  tlie  flash  of  liglitniiig,  and 
bearing  the  report  of  the  thunder,  estimat- 
ing the  dbtance  after  the  rate  of  1,142  feet 
per  second  of  time,  or  S\  seconds  to  the  mile. 
Dr.  WalUs  observes,  tliat  commonly  the 
difference  between  the  two  U  about  seven 
lecondis  which,  at  tlie  rate  above  mentioned, 
gives  the  dbtance  almost  two  miles.  But 
sometimes  it  comes  in  a  second  or  two, 
which  argnes  the  explosion  very  near  uji, 
and  even  among  w.  And  in  t>ucli  cases, 
the  doctor  assures  u^,  he  lias  sometimes 
foretold  tlie  mischiefs  tliat  happened. 

Although  in  this  country  thunder  may 
happen  at  any  time  of  the  year,  yet  the 
months  of  J\dy  and  August  arc  those  in 
which  it  may  almost  certainly  be  expected. 
Its  duratiou  b  of  very  uncertain  continu- 
ance ;  bometinies  only  a  few  peals  will  be 
heard  at  any  particular  place  during  the 
whole  sea>ou ;  at  other  times  the  storm  will 
retam  at  the  interval  of  three  or  funr  day«, 
for  a  month,  six  weeks,  or  even  longer; 
not  that  we  have  violent  thunder  in  thb 
country  directly  vertical  in  any  one  place 
so  frequently  in  any  year,  but  in  many  sea- 
sons it  will  be  perceptible  that  thnnder 


clouds  are  formed  in  the  neighbourhood, 
even  at  these  short  intervals.  Hence  it  ap- 
pears, that  during  thb  particular  period 
there  must  be  some  natural  cause  operating 
for  ilie  production  of  tlib  phenomenon^ 
which  docs  not  take  place  at  other  times. 
Thb  cannot  be  the  mere  heat  of  the  wea- 
ther>  for  we  have  often  a  long  tract  of  hot 
weather  without  any  thunder ;  and  besides, 
though  not  common,  thunder  b  sometimes 
heard  in  the  winter  abo.  As  therefore  the 
heat  of  tlie  weather  b  common  to  the  whole 
summer,  whetlier  there  be  thunder  or  not, 
we  must  look  for  the  causes  of  it  in  tliose 
pheuonieiUy  whatever  they  are,  which  are 
pecuHar  to  tho  montlis  of  July,  August^ 
aud  the  beginning  of  September.  Now  it 
is  generally  observed,  that  from  the  month 
of  April,  an  east  or  south-east  wind  gene- 
nerally  takes  pUice,  and  continues  with  Ut- 
ile intcrniptiou  till  towards  the  end  of  June. 
At  that  time,  sometimes  sooner  and  some- 
times later,  a  westerly  wind  takes  phice ;  but 
as  the  causes  producing  tlie* east  wind  are 
not  removed,  die  latter  opposes  the  west 
wind  with  its  whole  force.  At  the  place  of 
meeting,  tlierc  b  naturally  a  most  vehement 
pressure  of  the  atmosphere,  and  fiiction  of 
its  parts  against  one  another ;  a  calm  en- 
sues, and  the  vapours  brought  by  both 
winds  begui  to  collect  and  form  dark 
clouds,  which  can  have  little  motion  either 
way,  because  they  are  pressed  almost  equal- 
ly on  all  sides.  For  the  most  part,  how- 
ever, tlic  west  wind  prevaib,  aud  what  lit- 
tle motion  the  clouds  have  b  towards  the 
east :  whence  the  common  remark  in  thb 
country,  that  **  thuuder-rJouds  move'against 
the  wind."  But  this  b  by  no  means  imiver- 
sally  true :  for  if  the  west.vrind  liappens  to 
be  excited  by  any  temporary  cause  before 
its  natural  period  v^hen  it  should  take  place, 
the  east  wind  will  very  frequently  get  the 
better  of  it ;  and  the  clouds,  even  although 
thunder  b  produced,  will  move  westward. 
Yet  in  either  case  the  motion  b  so  slow, 
that  tlie  most  superficial  observers  cannot 
help  taking  notice  of  a  considerable  resbt- 
aure  in  the  atmosphere.  « 

When  lightning  acts  with  extraordinary 
violence,  and  breaks  or  shatters  any  thing, 
it  is  cdlled  a  thunderbolt,  which  the  vulgar, 
to  til  it  tor  fuch  ctfects,  suppose  to  be  a 
hard  body,  and  e%en  a  stone.  But  that  we 
need  not  to  have  re couoe  to  a  hard  solid 
body  to  accoimt  for  the  effects  cummonly 
attributed  to  the  thunderbolt,  will  be  evi- 
dent to  any  one,  who  considers  those  of 
gunpowder,  and  the  several  chemical  ful- 
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mioating  powders,  bat  more  especially  the  lower  sariace  swells  into  yarioos  large  pro- 
astonishing  powers  of  electricity,  when  only  tnberances  bending  uniformly  downward  ; 
collected  and  employed  by  hnman  art,  and  and  sometimes  one  whole  side  of  the  dood 
mnch  more  when  directed  and  exercised  will  have  an  inclination  to  the  earth,  and 
in  the  course  of  nature.  the  extremity  of  it  nearly  tooch  the  gfoond. 

When  we  consider  the  known  effects  of  When  the  eye  is  nnder  the  tkmnder-cloody 

electrical  explosions,  and  those  produced  after  it  is  grown  larger,  and  well  formed,  it 

by  lightning,  we  shaD  be  at  no  loss  to  ac-  is  seen  to  sink  lower,  and  to  darken  prodi- 

count  for  the  extniordinary  operations  yuI-  gto«sly ;  at  the  same  time  that  a  mnber 

gaily  ascribed  to  thonderbolts.    As  stones  of  small  adscititioas  clouds  (the  origin  oC 

and  bricks  struck  by  lightning  are  often  which  can  never  be  perceived)  are  seen  io 

Ibund  in  a  vitrified  state,  we  may  reason-  a  rapid  motion,  driving  about  in  very  on- 

ably  suppose,  with   Beccaria,  tbat  some  certam  directions  under  it     While  these 

stones  in  the  earth,  having  been  struck  in  elouds  are  agitated  vrith  the  most  rapid 

this  manner,  gave  occasJkm  to  the  vulgar  motions,  the  rain  commonly  falls  in  the 

opinion  of  the  thunderbolt  gr«itest  plenty,  and  if  the  agitation  be  ex- 

Hiuttder-clouds  are  those  doods  vrfaich  ceedingly  great,  it  commonly  hails.  While 
trein  a  state  fit  for  producing  lightning  and  the  tliunder-k:loud  is  swelling,  and  extend- 
thuiider.  From  Beccaria^  exact  and  dr-  ing  its  branches  over  a  large  tract  of  coun< 
cnmstantial  account  of  the  external  appear-  try,  the  lightning  is  seen  to  dart  from  one 
ances  of  tfaunder-douds,  the  following  par-  part  of  it  to  another,  and  often  to  illomi- 
ticulars  are  extracted.  The  first  appear-  nate  its  whole  mass.  When  the  cloud  has 
ance  of  a  thunder  storm,  which  usua%  hap-  acquired  a  sufficient  extent,  the  lightnuog 
pens  when  there  is  little  or  no  vrind,  is  one  strikes  between  the  doud  and  the  earth,  in 
dense  cloud,  or  more,  increasing  very  fast  two  opposite  places,  the  path  of  the  Ughb> 
in  sice,  and  rifing  into  the  higher  regions  of  niog  lying  through  the  whole  body  of  tlie 
the  air.  The  lower  surface  is  black  and  cloud  and  its  branches.  The  longer  this 
nearly  level;  but  the  upper  finely  arched,  lightning  continues,  the  less  dense  does  the 
and  well  defined.  Many  of  these  douds  cloud  become,  and  the  less  daik  its  appear- 
often  seem  piled  upon  one  another,  all  Uice ;  till  at  length  it  breaks  in  different 
arched  in  the  same  manner ;  bnt  they  are  places,  and  shows  a  dear  sky.  These  thun- 
eontomally  uniting,  swdling,  and  extending  der-douds  were  sometimes  in  a  positive  as 
their  arches^  At  the  time  of  the  rismg  of  well  as  a  negative  state  of  electridty.  The 
thb  doud,  the  atmosphere  is  commonly  fufl  dectricity  continued  longer  of  the  same 
of  a  great  many  separate  clouds,  that  are  kind,  in  proportion  as  the  tbunder-dood 
motionless,  and  of  odd  whimsical  shapes,  was  simple  and  uniform  in  its  direction: 
All  these,  upon  the  appearance  of  the  thun-  but  when  the  ligbtning  changed  its  place, 
der-cload,  draw  towards  it,  and  become  there  commonly  happened  a  change  in  the 
more  uniform  in  their  shapes  as  they  ap-  electricity  of  the  apparatus  over  which  the 
proach ;  till,  coming  very  near  the  thunder-  doodn  passed.  It  would  change  suddenly 
cloud,  their  limbs  mutually  stretch  towards  after  a  very  violent  flash  of  liglitning,  but 
oue  another,  and  they  immediately  coalesce  the  change  vronld  be  gradual  *when  the 
into  one  uniform  mass.  These  he  calls  ad-  lightning  vras  moderate,  and  tlie  progress  of 
sdtitious  clouds,  from  their  coming  in  to  the  thunder-cloud  slow.  See  Priestley's 
enlarge  the  size  of  the  thimder-doud.  But  History  of  Electricity.  « 
sometimes  the  thunder-cloud  vrill  swell,  and  THYMBRA,  in  botany,  a  gemis  of  the 
increase  very  fast,  vrithout  the  coojuction  Didynamia  Gymnospermia  class  and  order, 
of  any  adscititioas  clouds ;  the  vapours  in  Natural  order  of  Verticillatae  or  Labials, 
the  atmosphere  forming  themsdves  into  Essential  dmracter:  calyx  sub-cylindrical, 
clouds  wherever  it  passes.  Some  of  the  ad*  two-lipped,  scored  on  each  side  vrith  a  vil- 
ficititions  clouds  appear  like  white  fringes,  lose  line ;  style  semibifid.  There  are  three 
at  the  skirts  of  the  thunder-cloud,  or  under  species. 

the  body  of  it,  but  they  keep  continually  THYMUS,  in  botany,  thymtf  a  genus  of 

growing  darker  and  darker,  as  they  ap-  the  Didynamia  Gymnospermia  class  and  or- 

proach  to  unite  with  it.    When  the  thun-  der.    Natural  order  of  Verticillatae  or  La- 

der-cloud  is  grown  to  a  great  size,  its  lower  biats.    Essential  character:  throat  of  the 

surface  is  often  ragged,  particular  parts  be-  two-lipped  calyx  clot ed  with  villose  bain, 

ing  detached  towards  the  earth,  but  still  There  are  twenty- two  species. . 

connected  with  the  rest.    Sometirass  the  THYNNUS,  in  natural  history,  a  gcnns^ 
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of  iiuects  of  tlie  order  Hymenoptera :  month  many  circiimitiDces.    Tlie  tide  that  U  pro- 

boroy,  with  an  iocnrved  mandible,  the  jaw  duced  on  tlie  western  coast  of  Europe  cor- 

short  and  straight ;  lip  longer  than  the  jaw,  responds  to  the  theory  above  described : 

memliranaceous  at  the  tip,  and  trifid,  the  thus,  it  is  high  water  on  the  coast  of  Spain, 

middle  division   emarginate ;   tongue  very  Portugal,  and  the  West  of  Ireland,  about 

short,  involute ;  four  feelers,  equal,  filiform ;  the  tliird  hour  after  the  moon  has  passed 

antenna;  cyUndrical,  the  first  joint  tliicker.  the  meridian  :  from  thence  it  fiows  into  the 

I'bere  are  four  species :  tliree  of  New  Hoi-  adjacent  channels,  as  it  finds  the  easiest 

land,  and  one  of  Africa.    Specimens  of  them  passage.    One  current  from  it,  for  example, 

all  are  to  be  found  in  Sir  Joseph  Banks's  rrtns  up  by  the  soutli  of  Enghmd,  and  ano* 

museum.  ther  comes  in  by  the  north  of  Scotland : 

TIARELLA,  in  botany,  a  genus  of  the  they  take  a  considerable  time  to  move  all 

Dccandria  Digynia  class  and  order.    Natu-  this  way,  and  it  is  high  water  sooner  in  tha 

ral  order  of  Succnlentse.    Saxifrags,  Jus-  places  to  which  they  first  come ;  and  it  be- 

siea.  Essential  character:  calyx  five-parted ;  gins  to  fall  at  those  pUces,  while  the  two 

corolla  five-petalled,  inserted  into  the  calyx ;  currents  are  yet  going  on  to  others  that  are 

petals  entire  ;  capsule  one-celled,  two-valv-  further  in  their  course.     As  they  return, 

ed,  with  one  valve  larger.    There  are  two  they  are  not  able  to  raise  a  tide;  becausa 

species  ;  m.  IT.  cordifolia,  heart-leaved  tia-  the  water  runs  Aster  olf  than  it  returns,  tU 

rella;  and  T.  trifoliata,  three-leaved  tiarella,  by  a  new  tide  propagated  from  the  ocean, 

both  natives  of  the  northern  parts  of  Ame-  tlie  retiun  of  the  current  is  stopped,  and  the 

rica  and  Asia.  ^"^ter  begins  to  rise  again.    The  tide  takes 

TIDES,  two  periodical  motions  of  the  twelve  hours  to  come  from  the  ocean  to 

waters  of  the  sea,  called  the  flux  and  reflux,  London  bridge,  so  that, when  it  is  high  water 

or  the  flow  and  ebb.  The  cause  of  the  tid^s  there,  a  new  tide  is  already  come  to  ^its 

is  the  attraction  of  the  son  and  moon,  but  height  in  the  ocean  -,  and,  in  some  interme- 

chiefly  of  the  latter  -,  the  waters  of  the  im-  diate  place,  it  must  be  low  water  at  the 

niense  ocean,  forgetful,  as  it  nfere,  of  their  same  time.     In  channels,  tlicrefore,  and 

natural  quietus,  move  and  roll  in  tides,  obse.  narrow  seas,  the  progress  of  the  tides  may 

qnious  to  the  strong  attractive  power  of  the  be^  in  some  respects,  compared  to  the  mo- 

uioon,  and  weaker  influence  of  the  sun.  See  tion  of  the  waves  of  the  sea.     It  may 

Astronomy.  be  observed,  tliat  when  the  tide  rnns  over 

Tint  the  tides  may  have  theur  full  motion,  slioals,  and  ^ows  upon  flat  shores,  tlie  vrater 
the  ocean  in  which  they  are  produced  ouglit  is  raided  to  a  greater  height  than  in  the  open 
to  be  extended  from  east  to  west  90**,  or  a  and  deep  oceans  that  liave  steep  banks ; 
quarter  of  a  great  circle  of  the  earth,  at  because  the  force  of  its  motion  cannot  bt 
least;  because  the  places  where  the  moon  broken,opon  these  level  shores,  till  the  water 
raises  most,  and  most  depresses  the  water,  rises  to  a  greater  height  If  a  place  corn- 
are  at  that  distance  from  one  anotlier.  municates  with  two  oceans  (or  two  diflerent 
Hence  it  appears,  tliat  it  is  only  in  the  great  ways  with  the  same  ocean,  one  of  which  is 
oceans  that  such  tides  can  be  produced ;  a  readier  and  easier  passage)  two  tides  may 
and  why,  in  the  larie  Pacific  ocean,  they  arrive  at  that  place  in  different  timev, which, 
exceed  those  in  the  Atlantic  ocean ;  hence  interfering  with  each  other,  may  produce  a 
also  it  is  obvious,  why  the  tides  are  not  so  greater  variety  of  phenomena, 
great  in  the  torrid  zone,  between  Africa  and  An  extraordinary  instance  of  this  kind 
America,  where  the  ocean  b  imrrower,  as  is  mentioned  at  Bathsba,  a  port  in  the 
in  the  temperate  zones  on  either  side ;  and  kingdom  of  Tonquiu  in  the  East  Indies,  of 
from  this  ako,  we  may  understand  why  tiie  northern  latitude  iO^  6<)'.  Tlie  day  in  which 
tides  are  so  small  in  blands  that  are  very  far  the  moon  passes  the  equator,  the  water 
distant  from  the  shores.  It  is  manifest,  stagnates  there  without  any  motion :  as  the 
that,  in  the  Atlantic  ocean,  the  water  can-  moon  removes  from  the  equator,  the  water 
not  rise  on  one  shore  but  by  descending  on  be;;ins  to  rise  and  fall  once  a  day ;  and  it  is 
the  other;  so  thift,  at  the  intermediate  dis-  hi{;h  water  at  tlie  setting  of  the  moon,  and 
tant  islands,  it  must  continue  at  about  a  low  water  at  her  rising.  This  daily  tide  in- 
mean  height  between  its  ele\atiQn  on  the  creases  for  about  seven  or  eight  days,  and 


one  and  on  the  other  shore.  As  the  tides  pass  I  hen  decreases  for  as  many  days  by  the 
over  shoals,  and  run  through  slni^ts  into  .  degrees,  till  this  motion  ceases  when  the 
tiays  of  the  sea,  their  motion  beeomes  more  moon  has  retariicd  to  the  equator.  When 
▼ariooi,  and  their  height  dfpMds  on  a  great  she  lias  passed  the  eqaatsri  and  dediaes  to» 
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wards  the  south  pole,  the  water  rises  and  Jnssieu.    Essential  character :  calyx  five- 

fiUls  again,  as  before;  but  it  is  high  water  parted;  corolU  five-pelalled ;  capsule  coria* 

now  at  the  rising,  and  low  water  at  the  ceou5,    globular,     five  celled,   five-valved, 

setting,  of  the  moon.  opening  at  Che  base,  one-seeded.    There 

Tide  tables^  are  those  which  set  forth  are  four  species,  among  which  is  the  T. 
the  times  4>f  high  water  at  sundry  places,  as  Enropsea,  European  lime-tree,  or  linden,  is 
tlieyfiiUon  the  days  of  the' full  and  change  a  tall  upright  tree,  with  smooth  spreading 
of  moon;  These  are  common  in  many  al-  branches,  thickly  clothed  with  alternate^ 
manacs,  particularly  in  White**  Ephemeris,  heart-shaped,  smooth,  serrate  leaves,  point- 
Nautical  Almanac,  &c*  ed  at  the  end,  oblique  at  the  base,  glaucous 

Tide  wdUenf  or  Tidesmew,  are  inferior  beneath,  and  the  veinB,where  they  branch  off 

officers  belonging  to  the  custom-hoase,wbose  firom  the  nerve,  being  furnished  with  a  tnlt 

employment  it  b  to  watch  or  attend  upon  of  ghndnlar  wool,  9s  in  the  launistinus ;  the 

sihips,  until  the  eustoms  be  paid:  they  get  flowers,  which  are  delightfully  fragrant. 


this  nime  from  their  going  on  board  ships,  pecially  at  night,  come  forth  in  July,  in  om- 

on  their  arrival  in  the  mouth  of  the  Tliames  bels  or  cymes,  on  long  axilhiiy  peduncles  ; 

qr  otlner  port,  and  so  come  up  with  the  tide,  calyx  green,  with  a  downy  edge;   petala 

TIERCE,  or  Tbirce,  a  measure  of  liquid  yellowish,  concave ;  stamens  filiform  ;  stig- 

things,  as  wine,  oil,  See,  coDtamiag  the  third  ma  five- cleft ;  germ  villose,  depressed ;  cap- 

)nrt  of  a  pipe,  or  fo^-two  gaDons.-  sule  smooth,  with  from  four  to  eight  unequal 

TIERCED,  fiance,  in  heraldry,  denotes  angles,  commonly  one-celled  and  one-seeded. 

the  shield  lo  be  divided  by  any  of  the  par-  TIIXiEA,  in  botany,  so  named  in  honour 

tition  lines,  as  party,  conpy,  tranchy,  or  of  Michael  Angelo  TiUi,  professor  of  botany 

tailly,  into  three  eqinl  parts  of  different  at  Pisa,  a  genus  of  the  Tetrandria  Tetragy- 

cokNui  or  metals*  nia  cUss  and  order.    Natural  order  of  Sne- 

TIGER.    SeeFsLit.  culents.    Sempervivas,  Jussieu.    Essential 

TILE  ore,  in  mineralogy,  a  species  of  character:  calyx  three  or  four-parted ;  pe* 

the  copper  genns,  divided  into  tw4  sub-  tak  three  or  four,  equal ;  capsule  three  or 

ipacies ;  m.  the  earthy  and  indurated.  The  four,  many  seeded.  There  are  eight  species, 

earth  is  of  a  hyacinth-red  colour,  paasing  Tiller  of  a  ahUp^  a  strong  piece  of  wood 

through  vtrioof  shades  to  a  reddish  brown :  fastened  in  the  head  of  the  rudder,  and  in 

it  is  intenne^Bate  between  friable  and  solid,  fmall  ships  and  boaU  called  the  hebn.    In 

and  occmni  nunsive,  disseminated,  and  b-  ships  of  war,  and  other  large  vessels,  tlie 

crastmg  copper  pyrites.    It  slightly  soils;  tiller  is  fintentd  to  the  rudder  in  the  gon 

is  almost  coherent,  and  some  varieties  in-  room :  and  to  the  other  end  there  are  ropes 

cline  to  solid.    It  is  found  in  veins,  and  is  fastened,  which  pass  upwards  to  the  quar- 

usually  accompanied  with  native  copper  ter-deck«  where  the  ship  b  steered  by  'means 

and  malachite,  and   sometimes  with  red  of  awheel. 

copper  ore.  The  indurated  tile-ore  is  in  TILLANDSIA,  in  botany,  so  named  in 
colour  between  a  byadnth-red  and  brownish  memory  of  Elias  Tillandsiiis,  professor  of 
red :  it  occurs  massive  and  disseminated,  physic  at  Aboa,  a  genus  of  the  Hexandrin 
internally  gRmmering.  Before  the  blow-  Monogyma  class  and  order.  Natural  order 
pipe  it  becomes  black ;  but  is  infiisible  with-  of  Coronariae.  BromelisB,  Jussieu.  Esseki- 
out  addition :  it  contains  from  ten  to  fifty  tial  character :  calyx  trifid  permanent ;  co- 
per cent,  of  copper:  it  occurs  in  veins,  and  rolla  trifid,  belt«haped;  capsule  one-cdied; 
is  usually  accompanied  with  copper  pyrites,  seeds  comose.  There  are  sixteen  species, 
fibrous  malachite,  'and  iron  ochre.  It  is  TILT  6oaf,  a  boat  covered  with  a  tilt ; 
found  in  many  parts  of  Germany,  in  the  that  is,  a  cloth  or  tarpaulin,  sustained  by 
copper  works  in  Norway;  in  Siberia  and  hoops,  for  the  sheltering  of  passengen. 
in  Chili.  The  red  varieties  contain  the  TIMBER,  includes  all  kinds  of  felled 
greatest  quantities  of  copper,  and  the  brown  and  seasoned  woods.  Of  all  the  different 
the  greatest  quantity  of  iron.  It  occurs  in  kinds,  known  in  Europe,  oak  is  the  best  for 
almost  every  place  where  red  copper-ore  is  budding,  and  even  when  it  lies  exposed  to 
fonnd :  its  name  is  derived  from  its  colour,  air  and  water,  there  is  none  equal  to  it 
and  the  name  of  the  sub-species  fiom  its  Fir-thnber  tB  the  next  in  degree  of  goodnca*^ 
state  of  cohesion.  fbr  building,  especially  in  this  country, 
TILIA,  ui  botany,  Umetree^  a  genus  of  where  they  build  upon  leases.  It  difien 
the  Polyandria  Monogynia  class  and  order,  from  oak  in  tins,  tiiat  it  requires  not  madh 
Natural  order  of  ColunniftfM.    TillaceK,  seasoning,  and  therefore  no  great  stock  is 


required  before-hand.  Fir  is  used  for  floor- 
hifCy  waiMCoting,  and  tlic  ornamental  parts 
of  building  within  doon.  Elm  is  the  next 
in  me,  especially  in  Enghmd  and  France ; 
it  ii  very  tough  and  pliable,  and  therefore 
easily  worked;  it  does  not  readily  split; 
and  it  bears  driving  of  bolts  and  nails  bet- 
ter than  any  oilier  wood;  for  which  reason 
it  is  chi«»fly  n^ed  by  wbeei-wrights  and 
eoarh*makers,  for  shahs,  naves,  Sec,  Beech 
la  also  used  for  many  purposes ;  it  is  very 
tough  and  white  when  young,  and  of  great 
atrength,  but  liable  to  warp  very  much 
when  exposed  to  the  weather,  and  to  be 
worm-eaten  when  used  within  doors;  its 
greatest  use  is  for  planks,  bedsteads,  chairs, 
and  other  household  goods.  Ash  is  likewise 
a  ?oiy  useful  wood,  but  very  scarce  in  most 
parts  of  Europe :  it  serves  in  buildhigs,  or 
Ibr  any  otiier  use,  when  screened  from  the 
weather;  handspikes,  and  oars  are  chiefly 
■ade  of  it.  Wild  chesnnt-timber  is  by 
many  esteemed  lo  be  as  good  as  x»k,  and 
•eems  to  have  been  modi  used  in  old 
bnildings;  but  whether  these  trees  are 
■ore.  scarce  at  present  than  formerly,  or 
have  been  found'  not  to  answer  so  weU  as 
was  imagined,  it  is  certain  this  timber  b 
■ow  but  little  used.  Walnut-tree  is  excel- 
lent for  the  joiner^  use,  it  being  of  a  more 
carious  brown  colour  than  beech,  and  not 
ao  subject  to  the  worms.  The  popkr,  abel, 
nod  aspen  trees,  which  are  very  Uttle  dif- 
fiufciit  from  each  other,  are  much  used  in- 
atead  of  fir  ;  they  look  well,  and  are  tongher 
and  harder. 


TIMBER. 

quarter.  Pliny  advises  it  to  be  in  tlie  very 
article  of  the  change,  which  happening  to 
be  in  the  last  day  of  the  winter  solstice, 
the  timber,  says  he,  will  be  incorruptible* 
Timber  should  likewise  be  cut  when  of  a 
proper  age ;  for  when  it  is  either  too  yonng, 
or  too  old,  it  will  not  be  so  durable  as 
when  cut  at  a  proper  age.  It  is  said,  that 
oak  should  not  be  cut  under  sixty  years  oldy 
nor  above  two  hundred.  Timber  trees,  how- 
ever, should  be  cut  in  their  prime,  when  al- 
most fully  grown,  and  before  they  begin  to 
decay ;  and  this  will  be  sooner  or  later,  ac- 
cording to  the  dryness  or  moistness  of  the^ 
soil  where  the  timber  grows;  as  also  ac- 
cording to  the  size  of  tlie  trees ;  for  thera 
is  no  fixed  rules  in  felling  of  timber,  expe- 
rience and  judgment  must  direct  here  as  in 
most  other  caies. 

After  timber  has  been  felled  and  sawed, 
it  must  be  seasoned:  for  which  purpose 
some  advise  it  to  be  hud  up  in  a  very  dry 
airy  place,  yet  out  of  the  wind  and  son,  or 
at  least  free  from  the  extremities  of  either; 
and  that  it  may  not  decay,  but  dry  evenly, 
they  recommend  it  to  be  daubed  over  witli 
cow-dung.  It  most  not  stand  upright,  bnt 
lie  all  along,  one  piece  over  another,  only 
kept  apart  by  short  blocks  interposed  to 
prevent  a  certain  mouldiness,  which  they 
are  otherwise  apt  to  contract  in  sweating 
on  one  another;  from  which  arises  fire- 
quently  a  kind  of  fungus,  especially  if  there 
be  any  sappy  parts  remaining.  Others  ad- 
vise the  planks  pf  timber  to  be  laid  for  a 
few  d^s  in  some  pool  or  running  stream,  in 


The  goodness  of  timber  not  only  depends  order  to  extract  the  sap,  and  afterwards  to 

en  tiie  soil  and  situation  in  which  it  stands,  dvy  them  in  the  sun  or  air.    By  this  neans, 

but  likewise  on  the  season  wherein  it  is  it  is  said,  tliey  will  be  prevented  fifom  ei- 

felled.   In  this,  people  disagree  very  mndi ;  titer  chopping,  casting,  or  cleaving,  but 

•ome  ire  for  having  it  felled  as  soom  as»its  against  shrinking  there  »  no  remedy.  Somo 

fhiit  is  ripe,  others  in  the  spring,  and  many  again  are  for  burying  them  in  the  earth. 


in  the  antnmn.  But  as  the  sap  and  mois- 
ture of  timber  is  certainly  the  cause  that  it 
perishes  much  sooner  than  it  otherwise 
woold  do,  it  seems  evident  that  timber 
should  be  felled  when  there  is  the  least  sap 
in  it,  riz.  from  the  time  that  the  leaves  hc- 
gUi  to  fidl,  till  the  trees  begin  to  bod.  This 


others  in  a  heat:  and  some  for  scorching 
and  seasoning  them  in  fire,  especially  pilei, 
posts.  Sec,  which  are  to  stand  in  water  or 
earth.  The  Venetians  first  found  out  the 
method  of  seasoning  or  charring  by  fire ; 
which  is  done  after  this  manner ;  they  pot 
the  piece  to  be  seasoned  into  a  strong  and 


work  usually  commences  about  the  end  of  violent  flame,  in  this  they  continually  turn 

April  in  Enghmd,  because  the  bark  then  it  round  by  means  of  an  engine,  and  take  it 

rises  most  freely  (  for  where  a  qnantity  of  out  when  it  is  every  where  covered  with  a 

timber  is  to  be  felled,  the  statute  requires  black  coaly  crust :  the  internal  part  of  the 

it  to  be  done  then,  for  the  advantage  of  wood  is  thereby  so  hardened,  that  neither 

taming.  earth  nor  water  can  damAge  it  for  a  long 

The  andents  chiefly  regarded  the  age  of  time  afterwards, 

the  nsooo  in  felling  their  timber;  their  rule  To  measure  roond  timber,  let  the  meaa 

was  to  Icil  it  m  the  wain,  or  fbur  dajs  after  drcnmferenee  be  found  in  feet  and  de« 

the  aew  aeoi^  or  soaetimes  in  the  but  gimalt  of  a  foot:  iqoare  it^  aratti|^  thii 
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•qnare  by  the  decimal  0.079577/ and  the  says,  that  his  expeiience  has  Caught  him  that- 
product  by  the  length.  Example.  Let  the  the  heart  of  a  sound  tree  it  the  strongest ; 
mean  circumference  of  a  tree  be  10.3  feet,  but  he  gives  no  instances.  It  is  certam, 
and  the  length  24  feet  Then  10.3  x  10.3  ^om  many  observations  on  very  large  oaks 
X  0/079577  X  24  =2Pf. 615,  the  number  of  and  firs,  that  the  heart  is  much  weaker 
cubical  feet  in  the  tree.  The  founda-  than  tlie  exterior  parts,  i.  The  wood  next 
tion  of  this  rule  is,  that  when  the  cir-  the  bark,  commonly  called  the  white  or 
cumlerence  of  a  circle  is  1^  the  area  it  blea,  is  also  weaker  than  the  rest;  and  the 
0.0795774715,  and  that  the  areas  of  circles  wood  gradually  increases  in  strength  as  w 
are  as  the  squares  of  theur  cira^mferences.  recede  from  the  centre  to  the  blea.  3.  Tba 
But  the  common  way  used  by  artificers  for  wood  is  stronger  in  the  middle  of  the  trunk 
measuring  round  tunber,  diffen  much  from  than  at  the  springing  of  the  branches  or  at 
this  rule.  They  call  one  fourth  part  of  the  the  root ;  and  the  wood  of  the  branches  it 
4arcumference  the  girth,'  which  is  by  them  weaker  than  that  of  the  trunk.  4.  Thm 
reckoned  the  side  of  a  square,  whose  area  wood  of  the  north  side  of  all  trees  whidh 
it  equal  to  the  area  of  the  section  of  the  Srow  ia  our  European  cliniates  is  the  weak* 
tree;  therefore  they  square  the  girth,  and  ^  ^t,  and  that  of  the  south-east  tide  it  tha 
then  multiply  by  the  length  of  the  tree,  ttrongett ;  and  the  difference  is  most  re- 
According  to  their  method,  the  tree  of  the  inarkable  in  hedge  row  trees,  and  tnch  at 
last  example  would*  be  computed  at  t59.13  grow  singly.  The  heart  of  a  tree  it  never 
cubical  feet  only.  ui  itt  centre,  but  always  nearer  to  the  north 

tnspeakingofthestrengthof  timber, or  aide,  and  the  annual  coats  of  wood  are, 

of  several  ktedt  of  woo<i^  Mr.  Emerton  thmner  on  that  tide.    In  conformity  with 

tays,  that  firom  experimenU  which  be  hat  this,  it  is  a  general  opinion  of  carpenters,  that 

made,  a  piece  of  good  oak,  aa  inch  square  timber  it  ttronger  whose  annual  platet  are 

and  a  fard  tong^  tupported  at  both  endt,  thicker.  The  trachea,  or  air-ves^elt,  are 

win  bear  in  the  middle  for  a  thort  time  weaker  than  the  timple  ligneout  fibret. 

about  5S0lb§,  avoirdopoite,  but  will  hnme*  Thete  air-vestelt  are  the  tame  in  diameter 

diately  break  with  a  greater  weight.    Such  and  number  of  rowt  in  treet  of  the  tame 

a  piece,  he  addt,  ought  not  in  practice  to  ap^ca*  and  they  make  the  visible  sepanu 

be  trusted  for  any  length  of  thne  with  more  tion  between  the  annual  pbtet.    Therefore 

than  one-third,  or  p^iapt  one-fouHh  part  when  thete  are  thicker,  they  contain  a 

of  the  weight ;  be  tiien  givet  a  table  of  the  greater  proportion  of  tiie  simple  ligneoot 

different  degrees  of  strength  of  several  tortt  fibres.    5.  All  woodt  are  more  tenacioot 

of  wood.    Other  writen  who  have  entered  while  green,  and  lote  veiy  considerably  by 

tit  hirgfr  on  the  sjnbject,  have  con^dered  the  drying  after  the  trees  ^re  felled.    The  only 

strength  of  materials,  timber,  &c.  as  subject  author  who  has  put  it  in  our  power  to  jnd^ 

to  four  different  kinds  of  strain,    l.  At  of  the   pro|priety  of*  his   experiments  it 

they  may  be  torn  asunder,  as  in  the  case  of  Muschenbroek.    He  has  described  hit  me- 

ropes,   ttretchert,   king-posts,   tye-beams,  tfaod  of  trial  minutely,  and  it  seems  ones- 

&c    2.  As  they  may  be  cru8hed,  as  in  the  ceptioBable.    The  woods  were  all  formed 

case  of  pillars,  posts,  and  tniss-beams.    3.  >»to  slips  fit  for  his  apparatus,  and  part  of 

At  they  may  be  bfoken  across,  as  happens  ^®  ^P  was  cot  away  to  a  parallelopiped  of 

to  a  joistorleirer  of  any  kind.    4.  As  they  one-fifth  of  an  inch  square,  and  therefore 

Bay  be  wrenched  or  twisted,  as  ia  the  case  oaetweaty-fifth  of  a  square  inch  in  section, 

of  the  axle  of  a  wheel,  the  nail  of  a  press,  'I^  absolute  strengths  of  a  tqoare  inch 

&c.    It  would  carry  us  much  beyond  tiie  were  as  follow: 
Umits  of  this  work  to  enter  at  large  on  these  2frs. 

.teveral  tobjecU,  we  sliall  therefore  confine  Locust  tree fO,iOO 

ourselves  to   some    observations   on   the  Jojeb 18,500 

strains  upon,  timber,  which  may  be  practi-  Beech,  oak 17,300 

caUy  usefiil.  Orange 15,500 

With  regard  to  the  cohesion  of  wood  we  Alder 13,900 

may  premise,  i.  that  Uie  wood  immedi-  Elm 13,«00 

ately  surrounding  the  pith,  or  heart,  of  Uie  Mulbeiry 1«,500 

^ee  i«  tiie  weakest,  and  its  inferiority  is  to  Willow 1  J,500 

much  more  remarkable  as  the  tree  is  older.  Ash 12,000 

This  at  leaM  is  asserted  by  Mhschenbroek  Plum 11,800 

as  the  rcfult  ITeapcrimentt,  bat  M.  Bnffon  Elder lO/)09 

/ 


TIMBER. 


lbs. 

Fomegnun^te 9,750 

Lemon '  9,250 

Tamirind 8,750 

Fir 8,350 

Walnut 8,1S0 

Pitch  pine 7,650 

Quince 6,750 

Cypreu 6,000 

PopUr 5,500 

Cedar 4,880 

M.  Mnschenbroek  has  ipvea  a  very  mi- 
nute detail  of  the  txperiments  on  the  ash 
and  the  wabint,  itatmg  the  weights  which 
were  required  to  tear  asunder  slips  taken 
from  the  four  sides  of  the  tree,  and  on  each 
fide  in  a  regular  progression  from  the  cen- 
tre to  the  circumfiBrence.  The  numbers  of 
thb  table  corresponding  to  these  two  tim- 
bers may  therefore  be  considered  as  the 


not  sufficient  to  break  them  immediately. 
According  to  Mr.  Emerson,* the  load  which 
may  be  safely  suspended  to  an  inch  square 
is  as  follows : 

Iron 76,400 

Brass 55,600 

Hempen  rope 19,600 

Ivory.. 15,700 

Oak,  box,  yew,  plum- 

tiee , 7,850 

Elm,  ash,  beech 6,070 

Walnut,  plum 5,560 

Red    fir,    holly,   elder, 

plane,  crab 5,000 

Cherry,  liazle 4,760 

Alder,  asp,  birch,  willow    4,290 

Lead 450 

Freestone ....:        914 

He  gives  us  a  practical  rule,  tliat  a  cy- 
linder whose  diameter  is  d  inches,  loaded  to 


average  of  more  than  fiAy  trials'  made  of    one-fourth  of  its  abtolnte  sbength,  will 

each ;  and  he  sayt  that  all  the  others  were     carry  m  foUovvs : 

made  with  the  same  care.     We  cannot  ^^^ 

Iron 155 

Good  rope 9t 

Oak 14 

Fir 9 


therefore  see  any  reason  for  not  confiding  in 
the  results ;  yet  they  are  considerably  higher 
than  those  given  by  some  other  writers.  M . 
Pitot  saysy  on  the  authority  of  his  own  ex- 
periments, and  of  those  of  M.  Parent,  that 
aiaty  pounds  will  jnst  tear  asunder  a  square 


Experiments  on  the  transvene  strength 


line  of  sound  oak,  and  that  it  will  bear  fifty  of  bodies  are  easily  made,  and  accordingly 

irith  safety.  This  gives  8,640  for  the  utmost  are  very  numerous,  especially  those  made 

strength  of  aaquare  inch,  which  is  much  in-  on  timber,  which  is  the  case  most  common 

lerior  to  Muscbenbroek'k  valuation.    We  and  most  interesting.    But  in  this  great 


Biay  add  to  these. 

Ivory M  16,f70 

Bone 5,250 

Horn 8,750 

Whalebone 7,500 

Tooth  ofseacalf. 4,075 


nun^ber  of  experiments  there  are  very  few 
from  which  we  can  draw  much  practical  in- 
formation. The  experiments  have  in  gene* 
ral  been  made  on  such  small  scantlhigs,  that 
the  unavoidable  natural  inequalities  bear 
too  great  a  proportion  to  the  strength  of 
the  whole  piece.    Accordingly,  when  wo 


The  reader  will  surely  observe,  that  these  compare  the  experiments  of  different  an- 

■nroben  express  something  more  than  tlie  thoi*,  we  find  tliem  differ  enormously,  and 

utmost  cohesion  ;  for  the  weights  are  such  even  the  experimenU  by  the  same  a^tfior 

as  wfll  very  quickly,  that  is,  in  a  minute  or  are  very  auooialous.    The  completest  series 

two,  tear  the  rods  asunder.    It  may  be  said  that  we  have  yet  seen  is  that  detaUed  by 

in  general,  that  two-thirds  of  these  weights  Belidor  in  his  ^  Science  des  IngenienrB." 

wtU  sensibly  impair  the  strength  after  a  con-  They  are  contamed  in  the  foUowtng  table, 

aiderable  while,  and  that  one-biUf  is  the  The  piecea  were  sound,  evengramed  oak. 

utmost  that  can  remain  suspended  at  them  The  column  6,  contains  the  breadth  of  the 


without  risk  for  ever;  an4  it  b  this  last 
allotment  that  the  engineer  should  reckon 
vpon  in  his  constructions.  There  is,  how- 
ever, considerable  difference  in  this  respect. 
Woods  of  a  very  straight  fibre,  soch  as  fit-, 
iria  be  less  ioipaured  by  any  laad  which  is 


pieces  in  inches ;  the  column  d,  contains 
their  depth  i  tha  cohmm  I,  contains  their 
lengths ;  column  p,  contains  the  weights 
(in  pounds)  which  broke  them  when  bung 
on  their  middles ;  and  ai  is  the  column 
of  averages  or  medinnt. 
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''i 

36 
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Loose. 

Ibe  itrcnfth  •|>pean  pr^wiiioral  to  ibe 
breadth.  Experimenn  3  and  4,  ibow  tbe 
■trei^th  proportioiial  to  the  aqnaTe  of  the 
dqitb.  E^Kriments  1  uid  5,  ifaow  the 
Itrength  Dctrij  io  Ihe  iovene  proportion  of 
Ibe  lenKthi,  bill  with  a  Remibte  deficienc]' 
in  the  loiigvr  piece*.  ExperintenttauidT, 
■how  the  itrengtbt  proparttainl  to  tbe 
breadlhf  anti  ttie  iqimre  of  the  d«pthi.  Ex- 
pmimonts  l  utd  7,  iliow  tbe  Mine  thin^, 
CompooDdfd  with  the  invent  proportion  of 
Ibe  length  ;  the  deficiency  relilife  to  the 
lenanh  ii  not  lo  retmiibible  hore,  Experi- 
meoti  1  uid  3,  anil  ExperimePU  S  and  6, 
ahow  the  inrrnue  of  ilrpii)^,  bj  fattening 
the  endi,  lo  be  in  the  proportion  of  3  to  3. 
The  theory  give*  the  proportion  of  S  to  4. 
Bui  a  diffetcDce  in  the  wanner  of  lixiDf 
may  prodnce  thi>  deTialtan  from  the  theory, 
which  only  mppoied  them  to  be  held  dnwn 
at  place)  lieyond  the  propa,  aa  wlien  a  joitt 
i)  held  in  the  wa]t«,  and  alio  mti  on  two 
pitlara  between  the  walla.  We  ihail  here 
gire  ta  abstract  of  M.  Biiffon'*  experl- 
nentt.    He  relates  a  great  noiuber  nUch 


he  had  pmecofed  dnrii^  two  ycafa  m 
HTial I  battens.  He  found  that  tlie  odds  of 
a  single  layer,  or  part  of  a  liy«',  more  or 
leai,  or  even  a  different  dispoiitioD  of  them, 
had  inch  inflaeiice  that  he  was  obUged  to 
abandon  Uiii  method,  and  to  hare  recoutie 
to  the  lariat  beami  that  he  wai  able  to 
break.  The  tallowing  table  exhibit)  one 
■eriei  of  experimenta  on  batt  of  lOBnd 
oak,  clear  of  kooU,  and  foar  inche*  aqoare, 
Thii  itaapecimenofallUiereit.  Column  1, 
it  the  length  of  the  bar  in  feet  dear  between 
Ihe  iu]iparu,  Colamn  t,  ii  the  wei^t  of  tba 
bar  (the  aecond  day  after  it  wai  felled)  in 
poondi.  Two  ban  were  trird  of  each 
length.  Each  of  the  firtt  three  pain  coa- 
siited  of  tWQ  cut*  of  the  same  tree.  Tbe 
ooe  next  [he  root  wm  alwayi  found  the 
bcavieil,  itiffrit,  and  ilrongesl.  Indeed 
H.  BnffoD  laya,  that  tim  wa)  inmiably 
true,  that  the  beavieit  wai  always  tbe 
atrongeit ;  and  he  recommend)  it  ai  a  aare 
mle  for  ibe  choice  of  timber.  He  find) 
that  tliia  i»  always  the  cxm  when  die  timber 
has  grown  rigorooily,  forming  very  thick 
annnal  tajen.    But  be  also  obserrea,  tbat 
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tbis  is  ouJy  daring  the  advincea  of  the  tree 
to  matarity ;  for  the  strength  of  the  dif- 
ferent circles  approaches  gradually  to  equa- 
lity during  the  tree's  healthy  growtli,  und 
then  it  decays  in  these  parts  in  a  contraiy 
order.  Our  tool-makers  assert  the  i>anic 
thing  with  respect  to  beech  ;  yet  a  contrary 
opinion  is  very  prevalent ;  and  wood  witli  a 
fine,  that  It,  a  small  grain,  is  frequently 
preferred.  Perhaps  no  person  has  ever 
niaiie  Ihe  trial  with  sach  minuteness  as 
•  M.  Buffon,  and  much  deference  is  thought 
to  be  due  to  his  opinion.  Column  S,  is 
the  number  of  pounds  necessary  for  break- 
ing the  tree  in  the  conise  of  a  few  minutes. 
Cohimn  4,  w  the  inches  which  it  bent  down 
before  breaking.  Column  5,  is  the  time  at 
which  it  broke. 
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8.   1 

Mr.  George  Smart,  well  known  for  his 

practical  knowledge  of  mechanics,  in  al- 

uiott  every  department,  says,  that  after 

making  many  experiments  on  timber,  and 

comparing  them  with  those  of  Behdore, 

Bnffon,  &C. :  the  differences  wore  so  great 

that  it  would  be  wasting  time  to  enumerate 

them.    He  therefore  mentions  some  useful 

obtervatioas  necessary  to  be  known  by  all 

those  mediantcs  who  use  timber ;  and  points 

out  some  evident  errors  in  a  Uble  of  Beli- 

doreli,  supposed  to  be  the  result  of  the  best 

let   of  experiments    ever    produced    m 

transverse  strains.    He  tells  tis,  that  a  bar 

of  wood,  thirty-six  inches   long,  and  one 

mdi  square,  supported  at  the  ends  by  two 

prapsy  vrill  break  with  a  weight  of  187 

povndi  on  the  middle,  if  it  is  loose  at  the 

cads  ;  bat  if  the  ends  are  firmly  fixed,  it 

will  icqnire  283  pomds  to  break  it.  *«  Thia 

appeared  to  roe,*  lays  Mr.  Smart,  ''so 

gioolananor,  that  I  was  oMiocod  to  put  Uu 

He  or  90  €Mfidettoe  k  Hi^y  of  hbtipori- 


ments ;  and,  in  consequence,  I  nude  tyro 
laths  of  fir,  of  the  same  dimensions,  one 
with  a  strong  shoulder  at  each  end,  to  pre- 
vent its  bending,  which  havinir  firmly  fixed 
in  a  frame,  it  carried  a  weight  more  than 
ten  times  greater  tlian  that' which  was 
loose' 

Tlie  tibrcs  of  timber  requiring  so  great  a 
force  to  tear  tlicui  asunder  in  a  vertical  di- 
rection, and  being  eauly  broken  by  a  trans- 
verse strain,  when  compared  to  that  of  a 
rope  canying  nearly  an  equal  weight  in  all 
directions,  opens  a  wide  field  for  useful  ex- 
periments.   All  timber  trees  have  their  an- 
nual circles,  or  growtlis,  which  vary  greatly 
accordiug  to  the  soil  and  exposure  to  the 
sun.  Tlie  north  ea^t  side  of  the  trees  (being 
much  smaller  in  the  grain  than  tlie  other 
parts,. which  are  more  exposed  to  the  sun) 
is  strongest  for  any  column  that  has  a  weight 
to  support  in  a  vertical  direction  ;  becanso 
.  its  hard  circles,  or  tubes,  are  nearer  each 
other,  aud  the  area  contains  a  greater  quan- 
tity of  tiiem  ;  nor  are  they  so  liable  to  be 
compressed  Uy  the  weight,  or  to  slide  past 
each  other,  as  when  they  are  at  a  greater 
distance.    On  the  other  hand,  this  part  of 
tiic  tree  b  not  fit  fqr  a  transverse  strain ;  be- 
cause the  nearer  tlie  hard  circles  are  to 
each  other,  the  easier  the  beam  will  break, 
there  beiog  so  little  space  between  them, 
that  one  forms  a  fulcniro  to  break  the  other 
upon  ;  but  that  part  of  a  tree,  the  tubes  of 
which  are  at  a  greater  distance,  or  of  larger 
grain,  is  more  elastic,  and  requires  a  greater 
force  to  break  it ;  because  the  outside  fibre 
on  the  convex  side  cannot  snap  till  the  next 
one  is  pressed  upon  it,  which  fomuf  the  fnl- 
crum  to  break  it  on.    It  is  generally  ob- 
served in  large  timbers,  such  as  masts,  that 
the  fractnre  is  seldom  on  (he  convex,  but 
usually  on  the  concave  side  ;  which  ^s  owing 
to  the  fibres  on  the  concave  side  being  more 
readily  forced  past  each  other,  and  those  on 
the  convex  being  so  difficult  to  be  torn 
asunder,  that  they  cannot  snap,  in  conse- 
quence of  the  largeness  of  the  segment  of 
the  circle  they  describe  when  on  the  strain. 
The  curve  described  by  the  inner  layers  of 
the  wood  being  so  large,  and  indeed  littlo 
less  than  a  straight  Ime,  cannot  form  a  fnl- 
cmm  to  break  the  enter  ones  upon ;  and  at 
the  convex  side,  or  that  on  which  the  fibres 
are  extended,  ought  to  be  always  free  from 
any  mortise  or  incision  on  the.  oataide,  the 
strength  decreases  as    it  approaches  tbt 
centre.    Mr.  Smart  baa,  in  a  paper  m  the 
^  Repertoiy,"  givta  direetioot  bow  to  cnt 
and  join  taoiber  so  m  to !«? e  tte  graatasi 


TIM  TIM 

strength,  and  to  turn  to  tie  greatest  advan-  dar,   fir,  asp,  lime,  sycamore,  and  birch 

tiige,  of  having  the  best  part  of  the  tree  in  tiiees,  shall   he  deemed  and  taken  to  be 

the  place  H here  the  hardness  and  strength  timber  treen,  within  tiie  true  meaning  and 

are  most  wanted,  viz,  in  the  corners  which  provision  of  this  act.    Persons  convicted 

form  the  abutments  ;  wherea«i  the  same  of  plucking  np,  spoiling,  or  taking  away  any 

tree  squared  into  a  parallel  beam,  would  root,*shruby  or  plant,  out  of  private  calti- 

have  been  much  smaller,  and  the  soft'  or  vated  ground,  shall  forfeit  for  the  first  of- 

sappy  parts  of  the  wood  exposed  to  the  ac-  fence,  any  sum  not  exceeding  40s.  with  the 

tion  of  the  air  and  moiSuire.     In  flnsk-  ebargcs  ;  for  the  second  offence,  a  sum  not 

framing  it  u  observable,  that  the  failure  of  exceeding  5/,  with  the  charges  ;  and  for 

all  timber  fai  old  bnildfaigs  has  commenced  the  third  offence  are  to  be  transported  lor 

much  sooner  than   they  otherwise  would  seven  years.    A  power  is  given  to  justice* 

have  done,  owing  to  the  sappy  wood  being  of  the  peace  to  put  this  act  in  execution, 

at  the  comers  of  the  principal  beams,  wliich  TIME,  a  succession  of  phenomena  in  tlie 

soon  decays,  as  its  spougy  quality  attracts  universe ;  or  a  mode  of  duration,  marked 

the  moisture ;    whereas  the  heart,  espe-  by  certain  periods  or  measures,  chiefly  by 

dally  of  oak,  will  be  as  sound  as  the  first  ^J  the  motion  and  revolution  of  tlie  sun.    1  he 

it  was  used,  idea  of  time,  in  the  general,  Mr.  Locke  o  b- 

As  all  beams  take  their  weigitt  horison*  serves,  we  acquire  by  considering  any  part 

tally,  or  on  any  transverse  bearing,  have  of  infinite  duration  as  set  out  by  periodical 

their  principal  strain  on  the  upper  and  lower  measures  :  the  idea  of  any  particular  time, 

snrfkce,  every  workman   ought  to  guard  or  length  of  duration,  as  a  day,  an  hour,  3«c. 

against  having  sap  in  beams,  because  if  we  acquire  first,  by  observing  certain  a  p.. 

they  do  90t  immediately  decay,  they  shrink,  pearances  at  regular,  and,  seemingly,  at 

•o  as  to  let  loose  all  the  framing,  and  soon  equidistant  periods.    Now,  by  being  able 

cripple  the  building  or  machine;  but  on  to  repeat  those  lengths  or  measures  of  time, 

Mr.  Smart's  plan  thesappy  partof  the  wood  as  often  as  we  will,  we  can  imagine  dnia- 

is  excluded  fVom  what  would  cause  its  de-  tion,  where  nothing  really  endures  or  rx- 

CJUTi  and  the  timber  boreaied  in  quantity  is  ists ;  and  thus  we  imagine  to  morrow,  next 

considerably  more  than  the  extra  labour  year,  &c.    Some  of  the  latter schoolphilo- 

and  expense-  sophers  define  time  to  be  the  dnration  of  a 

Timber  treei^  in  law,  are  properly  oak,  thmg,  whose  existence  is  neither  without 
ash,  and  elm.  In  some  particular  conn-  beginning  nor  end :  by  which  time  is  dis- 
tries,  by  local  enstoro,  other  trees,  being  tinguished  from  eternity.  Time  is  distin- 
commonly  there  made  use  of  for  building,  gnished  into  absolute  and  relative.  A  lite- 
are  considered  as  timber.  Of  these,  being  lute  time,  is  time  considered  in  itself^  and 
part  of  th^  freehold,  larceny  cannot  be  without  any  relation  to  bodies,  or  their  mtn 
committed  *,  but,  if  they  be  severed  at  one  tions.  This  flow  sequally,  t.  e.  never  pro- 
time,  and  earried  away  at  another,  then  the  reeds  faster  or  slower,  but  glides  on  in  a 
stealing  of  them  is  larceny.  And  by  several  constant,  equable  tenor.  Relative  time,  is 
late  statutes,  the  stealing  of  them  in  the  the  sensible  measure  of  any  duration,  by 
first  instance  is  made  felony,  or  incurs  a  pe-  means  of  motion.  For,  since  tliAt  equable 
^uniary  forfeiture.  For  the  better  preser-  fkx  of  time  does  not  affect  our  senses,  nor 
vation  of  roots,  shrubs,  and  plants,  it  is  is  any  way  immediately  cognizable  thereby, 
enacted,  by  6  George  III.  c.  48,  that  every  there  is  a  necessity  for  calling  in  the  help 
person  convicted  of  damaging,  destroying,  of  some  nearly  equable  motion  to  a  sensible 
or  carrying  away  any  timber- tree,  or  trees,  measure,  whereby  we  may  determine  its 
or  trees  likely  to  became  timber,  without  quantity  by  the  correspondency  of  the  parts 
coi[isent  of  the  owner,  3cc  shall  forfeit  for  of  this  with  those  of  that.  Hence,  as  we 
the  first  offence  not  exceeding  20/.  with  judge  those  times  to  be  equal  which  pass, 
the  charges  attending ;  and  on  non-payment  while  a  moving  body^  proceeding  with  an 
shall  be  Committed  for  not  more  than  equable  velocity,  passes  over  equal  spaces  ; 
twelve,  nor  less  than  six  months  ;  for  the  so  we  judge  those  times  to  be  equal,  which 
second  offence,  a  sbm  not  exceeding  SOL  '  flow  while  the  son,  moon,  and  other  lum*na« 
and  on  non-payment  shall  be  committed  for  ries,  perform  their  revolutions,  which,  to 
not  more  than  eighteen,  and  not  less  than  onr  senses,  are  equal.  But  since  the  flux  of 
twelve  months  ;  and  for  the  third  offence,  is  time  cannot  be  accelerated,  nor  retarded, 
to  be  transported  for  seven  years.  Alt  whereas  all  bodies  move  sometimes  fiuter 
^1  beecli,  chesnot',  walunt,  ash^  elm,  ce*  and  sometiines  slower,  and  there  is,  pcfw 
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luipi,  no  perfectly  equable  motion  id  all  na- 
tore,  it  appears  hence  to  follow,  that  abso- 
lute time  thoald  be  lomethiiii;  truly  and 
really  datioct  from  motion.  But,  accord- 
ing to  Lucretius : 

^  Time,  of  itself,  is  nothing,  but  from 

tliought 
Receives  its  rise;    by  Ubouring  fimcy 

wrought 
From  things  considered,  whilst  we  think 

on  some 
As  present,  some  .as  past,  or  yet  to  come. 
No  thought  can  think  on  time,  that's  still 

confest. 
But  thinks  on  things  in  motion,  or  at 

rest." 

Time  uitron^mical,  is  that  taken  purely 
from  the  motion  of  the  heavenly  bodies, 
without  any  other  regard. 

TiMB  ciri/,  is  the  former  time  accommo- 
dated to  civil  uses,  and  formed  and  distin- 
guabed  into  years,  months,  days,  &c. 

Tm B,  in  music,  is  an  affection  of  sound, 
wbereby  we  denominate  it  long  or  short, 
with  regard  to  its  continuance  in  the  same 
degree  of  time. 

TIN,  in  mineralogy,  a  genus  of  metals, 
of  wbic^  there  are  three  species  i  1.  Tin- 
pyrites;  colonrintermediate  between  steel- 
grey  and  brais-yellow  -,  but  usually  more  in- 
clined to  the  first ;  it  occurs  massive  and 
diMeminated;  internally  it  u '  glistening, 
•onetimes  shining,  and  seldom  passing  into 
splendent ;  its  histre  is  metallic ;  it  is  brit- 
tle, and  the  specific  gravity  is  somewhere 
between  4.9  and  4.8.  Before  the  blowpipe. 
It  ghres  oat  a  sulphureous  odour,  and  melts 
CMtty,  without  bemg  reduced,  into  a  black 
•eoria.  It  communicates  ^  yellow  or  green 
coUmr  to  borax.    It  consists  of 

Tin 34 

*      Copper 36 

Iron 3 

Sulphur S.5 

Earth « 

100 

It  is  found  at  Whealrock  and  St.  Agnes 
in  Cornwall,  where  it  occurs  In  a  vein  about 
■ine  feet  wide,  accompanied  with  copper 
pyrites  and  brown  blende. 

S.  Tus-stone,  which  is  hard,  brittle,  and 
▼cry  heavy,  the  specific  gravity  being  from 
5b8  to  6.9  or  7.  Before  the  blow-pipe  it 
decrepitates,  becomes  paler,  and,  where  it 
nMs  oo  the  cbarcoal,  is  reduced.  When 
flirted,  U  «  coowtcd  into  a  gre^  oxide* 
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A  jipecimen,  analysed  by  Klaproth, 
tained 

/       Tm 77.50 

Iron 0.25 

Oxygen 21.60 

Silica .7b 

•  100.00 


It  occurs  only  io  primitive  rocks,  as  gta« 
nite,  gneiss,  mica-slate,  and  day-slate,  and 
is  said  to  be  tlie  oldest  of  all  the  metals.  It 
occors  either  disseminated  in  the  rock,  or  io 
beds,  or  veins.  It  is  usually  accompanied' 
with  quartz,  mica,  &c.  and  is  also  found  iit 
great  quantities  in  alluvial  land.  The  greater 
part  of  the  English,  much  of  the  Spanish, 
and  the  greater  proportion  of  that  from  In- 
dia, occors  in  that  situation. 

Tin.  is  not  found  in  many  countries ;  but 
where  it  exists  at  ajl,  it  is  in  very  consider- 
able qaantities.  In  Europe  there  are  only 
three  tin  districts :  the  first  is  |n  Saxony 
and  Bohemia ;  the  second  in  Cornwall ;  and 
the  third  is  that  of  GalUcia,  on  the  borders 
of  Portugal.  It  is  found  ni  many  parts  of 
Asia,  and  in  South  America.  It  is  worked 
as  an  ore  of  tm,  and  from  it  all  tlie  tin  of 
commerce  is  obtained.  Its  name  is  derived 
from  the  quantity  of  tin  which  it  affords, 
and  its  unmetallic  aspect. 

3.  Cornish  tin-ore,  or  wood  tin ;  which, 
like  the  last,  is  very  heavy ;  before  the  blow- 
pipe it  is  infusible  ;  it  consists  of  about  68 
parts  of  tin,  with  iron  and  arsenic  It  has 
hitherto  been  found  only  in  Cornwall,  and 
there  in  alluvial  land.  It  is  very  like  brown 
hematite,  from  which  it  is  distinguished  by 
its  colour,  its  rolled  pieces,  greater  hard* 
ness,  and  higher  specific  gravity.  We  now 
turn  to  tin,  in  a  chemical  view. 

Tin  is  a  metal  of  a  silver-white  colour, 
very  ductile,  and  malleable,  gives  out,  while 
bendini;,  a  crackling  noise,  is  fusible  at  a 
heat  much  less  thau  that  of  ignition,  is  soln- 
ble  in  muriatic  arid,  and,  by  dilute  nitric 
'  acid,  is  rapidly  converted  into  a  white  ox« 
ide.  Tin  has  been  known  from  the  eariiest 
ages.  It  was  much  employed  by  the  Egyp« 
tians  in  the  arts,  and  by  the  Greeks  as  an 
alloy  vrith  other  metals.  Pliny  speaks  of  it 
under  the  name  of  white  lead,  as  a  metal 
well  known  in  the  arts,  and  even  applied  im 
the  fabrication  of  many  ornaments  of  Inx- 
ury.  He  ascribes  to  the  Gaols  the  inven* 
tion  of  the  art  of  tinning,  or  covering  other 
metals  with  a  tidn  coot  of  tin.  Hm  alcho- 
misu  were  orach  employed  io  their  re- 
fcarchct  cooctming  tin^  nod  gate,  it  Hit 
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of  Jnpiter,  from  wbich  the  salts^  or 
preparations  of  tin,  were  called  jovial.  Since 
their  time,  the  nature  and  properties  of  tin 
have  been  particularly  investigated  by 
many  chemists,  and  it  has  proved  the  sub- 
ject of  some  important  dincoveries  in  che- 
mical science.  Tin  exists  in  natore  in  tlirec 
different  states.  1.  It  is  found  native ;  S.  In 
the  state  of  oxide;  and,  3.  In  that  of  sul> 
phorated  oxide.  Native  tin  is  in  brilliant 
platesi  or  refularly  crystallized.  The  na- 
tive dxide  of  tin,  wliich  is  the  most  common 
ore  of  this  metal,  exists  under  a  variety  of 
forms.  It  is  generally  found  crystallized. 
The  sulphuret  of  tin  is  of  a  pale,  or  dark- 
grey  colomr,  and,  when  pore,  has  some  resem^ 
blance  tor  an  ore  of  silver.  To  obtain  the  me- 
tal from  its  ores,  tifey  are  first  roasted,  and 
then  treated  with  a  6ox,  to  reduce  the  metal. 
After  the  ore  ia  roasted,  it  fuses  readily  witli 
tluree  times  its  weight  of  black  flux,  and 
a  little  decrepitated  muriate  of  soda.  In  the 
hnmid  way,  native  tin  may  be  dissolved  in 
nitric  acid,  which  readily  oxidates,  and  re- 
duces it  to  the  state  of  white  powder,  wliich 
b  an  oxide  of  tin ;  and  if  it  contain  iron  and 
copper,  these  two  metals  remain  in  the  so- 
lution. Tin  is  of  a  white  colour,  nearly  as 
brilliant  as  silver.  The  specific  gravity  of 
tin  in  nearly  7.3.  It  is  one  of  the  softest  of 
the  metals.  It  is  extremely  flexible,  and 
so  malleable,  that  it  can  be  easily  beaten 
out  ill  plates  to  ^  part  of  an  inch,  which 
is  the  thickness  of  tmfoil.  It  haa  little  elas- 
ticity or  tenacity.  A  wire  of  this  metal, 
about  one-tenth  of  an  inch  in  diameter,  sup- 
ports a  weiglit  of  about  thirty  ponnds,  with- 
out breaking*  Tin  is  susceptible  of  very 
considerable  expansion,  by  means  of  calo- 
ric, and  on  this  account  it  has  been  pro- 
posed to  employ  it  as  a  pyrometer.  Tin  is 
'  one  of  tlie  most  fusible  of  the  metals,  and 
melts  at  the  temperature  of  442<> ;  but  it  re- 
quires a  very  high  temperature  to  raise  it 
in  Vapour.  If  it  be  allowed  to  cool  slowly, 
and  when  the  surface  becomes  solid  by 
pouring  out  part  of  the  liquid  metal,  crys- 
tals are  formed,  composed  of  a  great  num- 
ber of  small  needles.  Tin  is  a  good  con- 
ductor of  electricity.  It  possesses  a  pecu- 
liar odour,  which  is  communicated  to  the 
hands  by  friction.  It  has  also  a  percepti- 
ble taktc.  When  this  metal  is  exposed  to 
the  air,  it  is  soon  tarnished,  and  assumes  a 
greyish  white  colour ;  but  it  undergoes  no 
further  change.  When  ft  is  melted  in  an 
open  vessel,  it  is  soon  covered  with  a  grey- 
ish pellicle,  which  is  the  commencement  of 
t)ie  oxidation  of  the  metaL    When  this  pel- 


licle is  removed,  another  forms,  and  so  am 
successively,  till  the  whole  is  oxidated.  By 
continuing  the  heat,  and  by  agitation,  the 
process  goes  on  more  rapidly,  and  the  ma- 
tal  is  converted  into  a  whitish  powder. 
Tliis  oxide  contains  about  twenty  parts  of 
oxygen  in  100  of  the  metal.  With  the  ad- 
dition of  lead,  to  promote  the  oxidation, 
this  oxide  is  the  putty  of  tin.  It  contains 
about  two  parts  of  oxide  of  lead,  and  one 
part  of  oxide  of  tin.  But  when  tin  is 
strongly  heated,  it  is  converted  into  a  fine 
white  oxide,  which,  during  tlie  process, 
gives  out  a  vivid  white  flame.  Tliis  oxide 
is  condensed  in  the  cold,  and  crystallizes  in 
shining,  transparent  needles. 

Tin  combines  with  two  proportions  of 
oxygen,  thus  forming  two  oxides.  The  yel- 
low oxide,  which  has  the  smaller  propor- 
tion of  oxygen,  may  be  prepared  by  dis- 
solving tin  in  nitric  acid  diluted  with  water, 
vrithout  the  aid  of  heat.  By  precipitating 
the  oxide  with  pure  potash,  it  is  obtained 
m  the  form  of  a  yellowish  powder.  Its 
component  parts  are 

Oxygen ,.    20 

Tin 80 

100 

By  dissolving  tin  in  concentrated  nitric 
'acid,  with  the  assistance  of  heat,  the  whole 
is  converted  with  effervescence  into  a  white 
powder,  which  falls  to  the  bottom  of  the 
vessel.  The  component  parts  of  this  ozida 
are  28  oxygen,  and  7S  of  tui. 

Phosphorus  combines  very  readily  with 
tin,  by  projecting  bits  of  phosphorus  oo 
melted  tin  in  a  crucible.  A  phosphnret  of 
tin  is  thus  obtained,  which  crystallizes  on 
cooling.  This  compound  is  of  a  silvery 
white  colour,  may  be  cut  with  a  knife,  and 
extended  imder  the  hammer,  bat  soon  se- 
parates into  pUtes.  Sulphur  combines  very 
readily  with  tin,  by  adding  the  sulphur  to 
the  metal  while  in  a  state  of  fusion.  Tliis 
compound  forms  a  greyish  or  bluish  mat- 
ter, wliich  has  a  metallic  lustre,  a  lamel- 
lated  structure,  and  crystallizes  in  cubes,  or 
in  octahedrons.  It  is  decomposed  by  acids 
vrith  effervescence.  The  component  partB 
are,  according  to  Bergman, 

Tin 80 

Sulphur 20 

^00 

If  equal  parts  of  oxide  of  tin  and  sulphur 
be  fused  together  in  a  retort,  snlphunms 
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acid,  and  some  sulphur,  are  disengaged,  and 
there  remains  in  tiie  vessel  a  compound  of 
%  brilliant,  golden  colour.  It  crystallizes 
10  ciz-sided  plates.  It  is  not  acted  on  by 
tke  adds.  When  it  is  strongly  heated,  it 
gives  out  snlphuroiis  acid  and  sulphur,  and 
there  remains  behind  a  black  mass,  which 
iasniphuretof  tin.  This  compound,  which  is 
a  Mripharated  oxide  of  tin,  was  formerly 
diBtiiignished  by  the  name  of  aomm,  musi- 
vimi,  mnsicnm,  or  mosaicom.  The  compo- 
■ent  parts  of  thb  sulphurated  oxide  of  tin 
are 

Oxide  of  tin 60 

Sulphur 40 

100 

Tin  enters  into  combination  with  many 
of  the  metab,  and  forms 'alloys  with  them, 
tonle  of  which  are  of  great  importance.  It 
also  eombines  with  acids,  and  forms  salts. 

Of  the  alloys,  the  most  important  is  that 
of  tin  and  copper,  with  some  other  addi- 
tions, whidi  furmi  bronze,  belNmctal,  spe- 
culum, metal,  &c.    The  alloy  of  tin  and 
lead,  in  equal  parts,  forms  plumt)ers*  solder. 
The  alloy  of  tin,  lead,  and  bismuth,  in  the 
proportions  of  .%  ,5,  and  8,  forms  a  com- 
pound that  melm  in  a  heat  somewhat  less 
than  that  of  boiling  water.    The  amalgam 
of  mercury  with  tin  is  used  in  silvering  of 
mirroit.  Pewter  is  an  alloy  of  tin  and  lead, 
which  was  formerly  very  mnch  used,  more 
so  than  any  other  metallic  alloy,  being  the 
commoii   material  for  pfaites,  dishes,  and 
other  domestic  utemiU.    Its  use  now  is  al- 
most tmiversally  supi^rseded   by  pottery, 
which  is  lighter,  more  readily  kept  clean, 
and  BBQch  cheaper,  though  certainly  less 
durable,  on  account  of  the  brittleness  of 
the  latter.    The  name  of  pewter  has  been 
given  to  any  malleable  white  alloy,  into 
which  thi  largely  enters,  and  its  composi- 
tioii  is  so  varions,  that  hardly  any  two  ma- 
naActarers  employ  precisely  tlie  same  in- 
gredient^  and  the  same  proportioa^.    The 
flaeit  kind  of  pewter  contains  no  lead  what- 
ever, bat  consists  of  tin  with  a  small  alloy 
ef  antimony,  and  sometimes  a  Kttle  copper; 
md  in  all  the  superior  kinds  of  pewter,  the 
ttm  forms  by  far  the  greater  part  of  the 
■iztnre.    Pewter  may  be  used  for  vessels 
eOBtaining  wine,  and  even  vinegar,  provided 
there  be  from  80  to  8t  parts  of  tin  hi  the 
aBoy,  without  the  smallest  danger ;  hence  its 
vie  m  a  OMasore.    The  specific  gravity  of 
ft  Mstwe  of  tki  and  lead  is  lets  than  the 
■wan  spedfic  gravity  of  the  two  metab  ie« 
ptittcly. 
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Tin  is  mnch  used,  particiUarly  in  the 
fttate  of  very  thin  leaves :  it  b  then  called 
tin-foil.  Tlib  is  made  from  the  finest  tin, 
first  cast  into  an  ingot,  then  laminated  to  a 
certain  extent,  and  aAeiwards  beat  out 
with  a  hammer.  Tin  b  used  for  tinning 
copper,  iron,  &:c.  and  the  salts  of  tin  are 
employed  in  dyeing. 

Tin  pUttef  tintung.  Tin  combiaet  with 
iron,  and  adheres  strongly  to  its  snrfiice, 
forming  a  thin  covering.  This  b  one  of  the 
most  useful  combinations  of  tin,  for  it  rea- 
ders the  iron  tit  for  a  great  many  valuable 
purposes,  for  which,  otherwise,  on  account 
of  its  strong  tendency  to  oxidation,  or 
rusting,  it  would  be  totally  imipplicable. 
Thb  is  well  knovm  by  the  name  of  tin* 
plate,  or  white  iron.  The  process  of  tin* 
ning  iron  b  the  following :  the  pbtes  of  iron 
being  reduced  to  the  proper  thickness,  are 
cleaned  by  means  of  a  weak  acid.  For  thb 
purpose  the  surface  b  fir.<t  cleaned  with 
sand,  to  remove  any  rust  that  may  have 
formed.  They  are  then  immersed  in  wa« 
ter,  acidulated  with  a  small  quantity  of  sul« 
phuric  acid,  in  which  they  are  kept  for 
twenty-four  hours,  and  occasionally  agi- 
tated. Tliey  are  then  well  rubbed  with 
cloths,  that  the  surface  may  be  perfectly 
clean.  The  tin  is  fused  in  a  pot,  the  snr- 
lace  of  which  is  covered  vritfa  an  oily  or  re- 
sinous matter,  to  prevent  its  oxidation. 

Tlie  plates  of  iron  are  then  immersed  in 
the  melted  tin,  and  are  eitlier  moved  about 
in  the  liquid  metal,  or  are  dipped  several 
different  times.  Tiiey  are  then  taken  ont, 
and  rubbed  with  saw-dust  or  bran,  to  re- 
move the  impurities  from  the  surface. 

TINCTURE,  b  commonly  understood 
to  be  a  coloured  infusion  of  any  substance 
in  alcohol.  It  is  a  preparation  much  em- 
ployed in  Pharmacy,  with  many  articles 
of  tlie  Materia  tnedtca  (which  see),  parti- 
cularly vegetable  barks,  aromatics  of  aH 
kindji,  and  many  of  tlie  resins  and  gum 
resins,  which  yield  to  alcohol,  by  infusion, 
that  part  of  their  substance  in  which  most 
of  the  medicinal  virtue  resides. 

TifrcTURE,  in  heraldry,  the  hue  or  co- 
lour of  any  thing  in  coat  armour,  under 
which  denomination  may  also  be  inchided 
the  two  metals,  ar  and  argent^  becanse  thej 
are  often  represented  by  yellow  and  white. 
TIPHIA,  in  natural  hbtory,  a  genus  of 
insects  of  the  order  Hymenoptera.  Month 
with  a  membranaceons  roimded  jaw,  the 
mandible  arched  and  acnte;  no  tongne; 
four  feelers,  fihfonn,  vneqoal,  and  inseited 
In  the  middle  of  the  Kp^  anlenMB  filiform; 
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ihort,  eonTolate ;  sHog  concealed  within  red  schorl  To  this  metal  he  gt?e  tlie 
the  abdomen.  There  are  aboot  twenty-  of  titaninm.  This  metal  has  been  found  only 
seven  species,  in  ^two  divisions :  A.  jaw  in  the  state  of  oxide.  Red  schorl  consist* 
vaulted ;  lip  membranaceous,  emarginate.  entirely  of  this  oxide.  It  has  been  found 
B.  jaw  rounded ;  lip  homy,  ^iree-toothcd.  in  different  countries,  as  in  Spain,  France, 
TIPULA,  in  natural  history,  eram-Jly,  a  and  Hungary.  It  i»  dissenunated  in  the  fine 
genus  of  insects  of  the  order  Diptenu  Mouth  specunens  of  rock-crystal  w|iioh  are  brought 
with  a  veiy  short  membranaceous  proboa-  from  Madagascar,  crystallized  in  long  bril- 
cis,  the  back  grooved  and  receiving  a  bris-  liant  neiyUes ;  the  form  of  the  primitive 
tie ;  two  feelerB,  incurved,  filiform,  and  ciyttal  being  a  six-sided  piism  with  two- 
longer  than  the  bend;  the  antenns  are  sided  sommits;  that  of  the  molecule  is  a 
mostly  filiform.  There  are  nearly  one  triangnkir  prism»  with  right-angled  isoscdct 
hnndried  and  fifty  i^iecies,  in  two  sections,  bases.  It  it  of  a  red  colour,  of  dififer^t 
distmguisfaed  by  theur  wings.  -^The  insects  shades.  It  is  brittle,  but  the  fragments  are 
in  the  division  A  have  their  wings  expand*  to  hard  as  to  scratch  glass.  The  specific 
ed ;  those  in  B  have  them  mcumbent,  gravity  b  from  4.1  to  4.S.  The  other  mi- 
Most  ofthe  insects  of  this  genns  are  very  nera),  to  which  Klaproth  has  given  the 
like  the  gnat }  they  feed  on  various  suIh  name  of  titanite,  is  composed  of  oxide  of 
stances:  the  larw  are  without  fieet,  soft,  and  titanium,  silica,  and  lime,  near^  in  equal 
cylindrical,  with  a  truncate  toothed  hisad ;  proportions.  Its  specific  gravity  is  3.5. 
and  feed  on  t^e  roots  of  pbuits :  the  pupa  Titanium  was  obtained  by  Vauqnelin,  by 
is  cylmdrictl,  two-homed  before,  and  tooth-  reducing  the  native  red  oxide.  He  mixed 
ed  behind.  The  largest  of  the  Enropean  together  100  parts  of  this  oxide  with  50  of 
tipnlsB  is  T,  rivosa,  it  is  found  fireqnently  an  calcined  boimx,  and  50  of  charcoal,  formed 
inch  imd  half  in  body,  and  is  distinguish^  into  a  paste  wiUi  oil ;  and  exposed  the  wliole 
by  the  colour  of  its  vrings  which  are  trans-  to  the  heat  of  a  forge  raised  to  166^  Wedg- 
parent,  with  large  dusky  undulations,  inter-  wood.  By  this  process  he  obtained  a  dark- 
mixed  with  white  towards  the  rib,  crupper  coloured,  agglutinated  mass,  havmg  a  bril- 
edge*  "lliii  iasect  proceeds  firom  a  greyish  liant  appearance  on  the  surface.  Titanium 
larva;  foupd  beneatii  the  roots  of  grass  in  obtained  in  thb  way,  is  of  a  reddish  yellow 
meadows,  gardens,  Ace  and  in  the  montiis  colonr,  shining  and  brilliant  on  the  surftce, 
of  j\ily' and  August  it  changes  into  a  and  equally  brilliant  in  some  of  its  internal 
]ength«ied  chrysalis,  out  of  which,  in  Sep-  cavities. 

tember,  proceeds  the  complete  anhnal.  Titanium  seems  to  be  one  of  the  most 
This  is  known  by  the  title  of  long^legs,  and  infusible  metals  known.  When  the  red 
is  frequently  seen  in  houses  during  autum-  oxide  is  exposed  to  heat  in  a  cracible,  it 
nal  evenings,  when,  if  it  be  possible,  it' will  loses  its  4ustrc,  By  the  action  of  tlie  blow- 
destroy  itself  by  flying  into  the  flame  of  a  pipe  it  is  deprived  of  its  transparence,  and 
lighted  candle.  This  propensity  is  common  becomes  of  a  greyish-white  coloor.  On 
to  many  insects,  T.  tritici,  is  a  very  minute  cliarcoal  it  becomes  still  more  opaqne,  and 
insect.  The  antenns  are  moniliform,  longer  of  a  rlate-grey.  The  artificial  carbonate  of 
than  the  tliorax ;  legs  very  long.  Tlie  larva  titauioro,  exposed  to  heat  in  a  cmciblc,  loset 
IS  found  in  the  .ears  of  wheat,  to  which  it  is  -^  of  its  weight,  becomes  yellow,  and  as  it 
very  injurious.  cools  resumes  its  white  colour.  Titanium 
TITANIUM,  is  a  metal  of  a  copper  enters  into  combination  with  phosphoms, 
red  colour,  very  difficult  of  fusion,  soluble  and  forms  with  it  a  phosphnret.  This  was 
in  muriatic  acid,  from  which  it  may  be  pre-  prepared  by  M.  Chenevix,  by  exposing  a 
cipitated  by  a  tincture  of  galls.  This  metal  mixtnre  of  phosphate  of  titanium,  charcoal, 
was  discovered,  in  1793,  by  Klaproth.  He  and  a  Uttle  borax,  in  a  cracible,  to  a  very 
obtained  it  from  a  mineral  called  red  schorl,  strong  hear.  The  phosphnret  which  he  ob« 
In  thtB  mineral  he  found  the  oxide  of  a  me-  tained  was  in  the  form  of  a  metallic  button, 
tal  different  from  any  other  then  known,  ofa  pale  white  colour,  brittle,  and  grannlari 
To  this,  from  Meriachaii  in  Cornwall,  and  infusible  by  the  action  of  the  blow-pipe, 
where  it  was  found,  he  gave  the  name  of  This  metal  enters  into  combination  with 
menachanite,  but  he  had  not  succeeded  in  the  acids,  and  forn^  salts  witli  them, 
reducing  it  to  the  metallic  state.  Klaproth  If  into  a  phial,  filled  with  muriate  of  tiU- 
afterwards  analyzed  the  menachanite,  and  nium,  there  is  put  a  stick  of  tin,  and  the 
found  that  it  was  precisely  the  same  as  the  bottle  enclosed  with  a  stopper,  a  faint  rose 
f  ^e  of  the  metal  which  he  discovered  |n  colour  will  soon  be  visible  in  that  uart  of 
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Ibe  solntion  acy^^cent  to  the  tin,  wliich  by 
degrees  will  deepen  to  an  amethystine  red, 
and  extend  through  the  whol^  liqnor.  If 
tine  be  lobstitnted  instead  of  tin,  the  solu- 
tion will  be  first  violef,  and  at  length  indigo 
blue.  Attempts  have  been  made  to  alloy 
titanium  with  other  metab  but  without  suc- 
cess. The. white  oxide,  and  also  titanite, 
in  substance,  are  said  to  afford,  when  mixed 
with  enamel  flux,  a  straw  yellow  colour; 
and  we  are  'informed  that  it  has  been  used 
in  the  porcelain  roanufiictory  at  Sfvres,  as 
an  ingredient  in  rich  browns;  but  the  diffi- 
culty of  obtaining  a  regidar  and  uniform  tint, 
has  at  length  occasioned  it  to  be  abandoned. 

TITHES,  are  the  tenth  part  of  the  in- 
craase,  yeariy,  arising  and  renewing  from 
the  profits  of  lands,  the  stock  upon  landt, 
and  the  personal  industry  of  die  inhabitants. 
And  hence  they  are  usually  divided  into 
tfiree  kinds;  praedial,  mixed,  and  personal. 
Pimedial  titlM»,  are  such  as  arise  merely  and 
lounediately  from  tlie  ground,  as  grain  of 
•U  sorts,  hay,  wood,  fhiits,  herbs.  For  a 
piece  of  land,  or  ground,  being  called  in 
Latin  pradtian,  whether  it  be  arable,  mea- 
dow, or  pasture,  the  fruit  or  produce  there- 
of is  called  praedial,  and  consequently  the 
tithe  payable  for  such  annual  produce,  is 
called  a  pnedial  tithe. 

Mixed  tithes,  are  those  which  arise  not 
immediately  from  the  ground,  but  from 
tidagi  immediately  nourished  from  the 
ground ;  as  by  means  of  goods  depastured 
thereupon,  or  otherwi^  nourished  witli 
the  fruits  thereof;  as  colts,  calves,  kmbs, 
chickens,  milk,  cheese,  eggs. 

Personal  tithes,  are  sucli  as  arise  from  the 
honest  labour  and  industry  of  man,  employ- 
ing himself  in  some  personal  work,  artifice, 
or  negotiation ;  being  tlie  tenth  part  of  the 
dear  gain,  af^er  charges  deducted. 

Tithes,  with  respect  to  value,  are  divided 
into  great  and  small :  great  titties,  as  com, 
hay,  wood ;  small  tithes,  as  the  pnedial  tithes 
of  other  kinds,  together  with  those  that  are 
nixed  and  penonaL 

Titbet  of  common  right  belong  to  that 
church,  withki  the  precincts  of  whose  parish 
they  arise.  But  one  person  may  prescribe 
to  have  tithes  vrithin  the  parish  of  another ; 
tnd  this  is  what  is  called  a  portion  of  tithes. 

No  titlie  is  due  dejure  of  the  produce  of 
a  mine,  or  of  a  quarry ;  because  thui  is  not 
ft  Ihiit  of  the  earth,  renewing  annually; 
but  is  the  substance  of  the  eartii,  and  has 
perhaps  l>een  so  for  a  great  number  of 
years.  Rut  in  some  places  tithes  are  due 
by  castom,  of  the  produce  of  onnes. 


No  tithe  is  doe  of  lime:  the  chalk  of 
wliich  this  is  made  being  part  of  the  soil. 
Tithe  is  not  due  of  bricks,  which  are  made 
from  the  earth  itself.  Nor  of  turf,  nor  of 
gravel ;  because  both  these  are  part  of  dit 
soil. 

It  has  been  held,  that  no  tithe  is  due  of 
salt,  because  this  does  not  renew  annually. 
But  every  one  of  these,  and  all  things  of 
the  hke  kind,  may  by  custom  become  tith- 
able. 

If  barren  land  is  converted  into  tillage, 
no  tithe  sliall  be  paid  for  the  fint  seven 
years :  but  if  it  be  not  barren  in  its  own 
nature,  as  if  it  be  woodUnd  grubbed  and 
made  fit  for  tillage;  tithes  shall  be  paid' 
presently;  for  wood-land  is  fertile,  not 
barren. 

Glebe  lands,  in  the  hands  of  the  panon, 
shall  not  pay  tithe  to  the  vicar,  nor  being  in 
the  hands  of  the  vicar,  shall  they  pay  tithe 
to  the  parson ;  because  the  church  shall  not 
pay  titiies  to  the  church.  But  if  the  parson 
let  his  rectory,  reservfaig  the  glebe  lands, 
he  shall  pay  the  tithes  thereof  to  the  lessee. 

No  tithes  are  due  for  hoitses ;  for  tithes 
are  only  due  of  such  things  as  renew  from 
year  to  year.  But  houses  in  London  are, 
by  decree,  which  was  confirmed  by  an  act 
of  parliament,  made  Uahle  to  the  payment 
of  tithes.  There  is  likewise,  in  most  an- 
cient cities  and  borough)^,  a  custom  to  pay 
tithes  for  houses;  without  which  there 
would  be  no  maintenance  in  many  parishes 
for  the  clergy. 

As  to  milb,  it  is  now  settled  by  a  decree 
of  the  House  of  Lords,  upon  an  appeal  from 
a  decree  of  tlie  Court  of  Exchequer,  that 
only  personal  lithes  are  due  from  the  occu- 
pier of  a  com  miU.  And  the  occupier  of  a 
new  erected  mill  is  liable  to  tithes,  although 
such  mill  is  erected  upon  land  discliai|;ed 
of  tithes.    Cro.  Jac.  429. 

Agistment,  or  the  feeding  of  cattle,  is 
subject  to  tithe.  In  the  strict  sense  of  the 
word,  it  means  the  depasturing  of  a  beast, 
the  proptrty  of  a  stranger :  but  this  word 
is  constantly  used  in  the  books  for  depas- 
turing the  beast  of  an  occupier  of  land,  as 
well  as  that  of  a  stranger.  An  occupier  of 
kuid  is  not  liable  to  pay  tithe  for  the  pas- 
ture of  horses,  or  other  beasts,  which  am 
used  in  husbandry  in  the  parish  in  which 
they  are  depastured ;  because  the  tithe  of 
corn  is  by  their  labour  increased.  But  if 
horses,  or  other  beaSts,  are  used  in  hnslian- 
dry  out  of  the  parish  in  which  they  de- 
pastured, an  agiatment  titha  is  due  for  them. 
No  tithe  is  dae  for  the  pasture  of  aulch 
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tAltie  iphich  are  milked  in  the  ptriih  io    been  paid.    Ituvf  Mnated,  tbatifwi; 

which  they  are  depastured ;  becaoie  tithe  ment  were  to  be  paid  for  the  sheep  sold, 

is  paid  4>f  the  milk  of  s«ch  cattie.    Nor  is  it  would  be  a  double  titbiug ;  but  the  court 

titlie  due  for  the  pasture  of  a  saddle-horse,  held  that  this  was  a  new  increase,  and  de> 

%rtiicli  an  occupier  of  land  keeps  for  himselif  creed  the  defendant  to  account  for  an  agkt- 

or  servants  to  ride  upon.  Cro.Jac.430.  But  ment-tithe.    But  in  a  later  case  tke  coort 

an  occupier  of  ^nd  is  Imble  to  an  agistment  held,  that  no  abutment  tithe  should  be  paid. 
tithe  for  all  such  cattle  as  he  keeps  for  sale.        Com.    It  is  held,'  that  no  tithe  is  doe  of 

Cro.  Elis.  446.  Milk  cattle  which  are  resenr-  the  rakin|$8  of  corn  invohmtanly  acattered : 

ed  for  calving,  shall  pay  no  tithe  for  their  Cro.  Eliz.  S78.    But  if  more  of  any  sort  d 

pastiu-e  whilst  they  are  dry;  but  if  they  be  com  be  fraudulently  scattered  than  there 

afterwards  sold,  or  milked  in  anotlier  parish,  would  have  been  if  proper  care  had  btca 

an  agistment  tithe  is  doe  for  the  time  tliey  taken,  tithe  is  due  of  the  i;^kiags  of  such 

'were  dry.    No  tithe  is  due  fVom  an  occupier  com  :  Cro.  Elis.  475.    No  tithes  are  d«t 

of  land  for  the  pasture  of  young  cattle,  rear-  of  the  stubbles   left  in  com  fields  after 

ed  to  be  used  in  husbandry,  or  for  the  pail,  mowing  or  reaping  of  corn. 
Cro.  Elis.  446.  Bnt  if  such  young  beasU  be        Tithe  of  hay  is  to  be  paid,  tfaoogfa  beasts 

sold  before  they  come  to  such  perfection  as  of  the  plough,  or  pail,  or  sheep,  are  to  be 

to  be  6t  for  husbandry,  or  before  they  give  foddered  with  such  hay.    Bnt  no  tidw  is 

milk,  an  agistment  tithe  must  be  paid  for  due  of  hay  upon  the  head  binds  of  plonghed 

them.  grounds,  provided  that  such  bead  lands  are 

If  cattle,  which  have  neither  been  used  not  wider  than  is  sufficient  to  tarn  the 

in  husbandry,  nor  for  the  pail,  are,  after  plough  and  hones  upon, 
havmg  been  kept  sometime,  killed,  to  be        It  is  laid  down  m  an  old  case,  that  if  a 

spent  in  the  family  of  the  occupier  of  the  man  cut  down  grass,  and,  while  it  is  in  the 

land  on  which  they  are  depastured,  no  tithe  swathes,  carry  it  away,  and  give  it  to  his 

is  doe  for  their  pasture.  No  tithe  is  due  for  plougli-cattle,  not  having  sufficient  saste> 

the  cattle,  either  of  a  stranger  or  an  occu-  mmce  for  them  otherwise,  no  tithe  is  doc 

pier,  which  are  depastured  in  grounds  that  thereof.    And  in  a  modem  case,  the  Court 

have  in  the  same  year  paid  tithe  of  hay.  of  Exchequer  was  of  opinion,  that  no  tithe 

But  it  is  generally  troe,  that  an  agistment  is  due  of  vetches,  or  of  clover,  cut  green, 

tithe  is  due  for  depasturing  any  sort  of  cattle  and  given  to  cattle  in  husbandry, 
the  property  of  a  stranger.  Cro.  Eliz.  276.  Tithe  of  wood  is  not  due  in  conunoa 

Noagistmcntfithe  is  due  for  such  beasts,  right,  because  wood  does  not  renew  an* 
either  of  a  stmnger  or  an  occupier,  as  are  iinaliy ;  but  it  was  in  ancient  times  paid  ia 
depastured  on  the  head-lands  of  plonghed  many  places  by  custom.  Exemptions  from 
fields:  provided  these  are  not  wider  than  is  tithes  are  of  two  kinds ;  either  to  be  wholly 
sufficient  to  turn  the  plough  and  horses  exempted  from  paying  any  tithes,  or  from 
upon.  Nor  is  titlie  due  for  such  cattle  as  paying  tithes  in  kind.  The  former  is  called 
hre  depastured  upon  land  that  has  the  i^amc  de  non  decimando ;  the  Utter  de  mod^^  decs- 
year  paid  titite  of  com.  mandi. 

If  land,  which  has  paid  titlie  of  com  one        Pre:<cription  de  non  decimando  is  to  bt 

year,  is  left  unsown  the  next  year,  no  a-  free  from  the  payment  of  tithes,  without 

gistment  is  due  for  such  land ;  because  by  any  recon.peme  for  tlie  same.    Concerning 

this  lying  fresh,  the  tithe  of  the  next  crop  wliich,  tlic  general  rule  is,  that  no  layniaa 

of  com  is  increased.    Bnt  if  hind,  which  can  prescribe  de  non  decinumdoj  tint  is,  to 

has  paid  tithe  of  com  in  one  year,  is  left  be  discharged  absolutely  of  the  payment  of 

unsown  the  n€xt  year,  no  agistment  is  doe  tithes,  and  to  pay  nothing  in  lien  thereof: 

for  such  land  ;  but  if  suffered  to  lie  fallow  unless  he  begin  his  prescription  in  a  religU 

longer  than  by  the  course  of  husbandry  is  ous  or  eccle»iastical  person.    Bnt  all  spin- 

usual,  an  agistment  tithe  is  due*  for  the  tual  persons,  as  bishops,  deans,  prebenda* 

beasts  depastured  upon  such  land.  ries,  parsoan,  and  vicars,  may  prescribe  ge* 

Sheep,  afler  pa>  ing  tithe  of  wool,  had  nerally  in  non  decimando. 
been  fed  upon  turnips  not  severed,  by  which       A  modus  decimandif  usually  called  by  the 

tliey  were  bettered  to  the  valne  of  five  name  o^  modus  only,  is  where  there  is  by 

shillings  each,  and  were  then  sold :  it  also  custom  a  particular  manner  of  tithing,  di^ 

appeared,  that  before  the  next  shearing-  ferent  from  the  general'hiws  of  takuig  tithes 

time,  as  many  had  been  brought  in  as  were  in  kind.    This  is  sometimes  a  pecuniary 

sold,  and  that  of  thess  tithe  of  wool  had  compeosatioo,  as  so  much  an  serf  fof  the 
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tithe  of  lind :  sometimes  a  compensation 
in  work  and  labour;  as  tliat  the  parson 
shall  have  only  the  twelfth  cock  of  hay,  and 
not  the  tenth,  in  consideration  of  the  own- 
er^ naking  it  for  him :  sometimes  in  lieu  of 
ft  brge  qoantity,  when  arrived  to  great  ma- 
tority ;  as  a  conple  of  fowls  in  lien  of  tithe- 
eggs,  and  tiie  like.  Any  means  in  short, 
whereby  the  general  law  of  tithing  is  alter- 
ed, and  a  new  method  of  taking  them  is  in- 
trodnred,  is  called  modus  decimantHy  or  spe- 
cial method  of  tithing. 

In  order  to  make  a  modus  or  prescription 
<f(Ood,  several  qualifications  are  requisite. 
It  nnist  be  snpposed  to  have  had  a  reason- 
able commencement,  as  that  at  the  time  of 
the  composition,  the  modus  was  the  real 
▼aloe  in  money,  although  it  is  now  become 
tatrh  less.  It  most  be  something  for  the 
parson's  benefit;  therefore,  the  finding 
ttmw  for  the  body  of  the  church,  the  find- 
Iqg  a  rope  for  a  bell,  the  paying  five  shil- 
Ifatgi  to  the  parish-clerk,  have  been  adjudg- 
ed not  to  be  good.  But  it  is  a  good  tnodus 
to  be  discharged,  that  one  hath  time  out 
of  mind  been  used  to  employ  the  profits, 
for  the.repair  of  the  chancel,  for  the  parson 
bath  a  benefit  by  that 

A  modus  most  be  certain;  so  a  prescrip- 
tion to  pay  a  penny,  or  thereabouts,  for 
every  acre  of  land,  is  void  for  the  unccr- 
taioty.  And  it  has  been  held,  that  if  a  pre- 
cise day  of  payment  be  not  alledged,  the 
Modas  will  be  ill;  but  now  it  is  holden,  tlisct 
where  ao  annnal  modns  hath  been  paid,  and 
DO  certain  day  for  the  payment  thereof  is 
limited,  the  same  shall  be  due  and  payable 
on  the  httt  day  of  the  year. 

A  modus  must  be  ancient ;  and  therefore, 
if  it  be  any  thing  near  the  value,  of  the  tithe, 
it  will  be  supposed  to  be  of  late  commence- 
meat,  and  for  that  reason  will  be  set  aside. 

A  modMS  most  be  durable,  for  the  titlie  in 
kiod,  being  an  inheritance  certain,  the  re- 
coolpense  for  it  sliould  be  as  durable ;  there- 
fore a  certain  sum,  to  be  paid  by  the  inha- 
bitants of  such  an  house  hath  been  set  aside, 
because  tlie  hoose  may  go  down,  and  none 
inhabit  it.  And  it  must  be  constant  and 
vniotemipted ;  for  if  there  have  been  fre- 
qoeot  interruptions,  no  custom  or  prescript 
'tioo  can  be  obtained.  But  af^er  it  hath 
btcn  once  duly  obtained,  a  disturbance  for 
ItD  or  twenty  years  shall  not  destroy  it. 

a  coouDon  is  divided  and  inclosed, 
shall  only  extend  to  such  tithes  as 
llM  ooapou  yielded  before  inclosnre,  such 
■i  tba  tillies  of  wool,  lambs,  or  agistment : 
birt  aH  te  Ibe  titbet  of  bqr  «od  com,  which 


the  common,  whilst  it  was  common,  did  ne- 
ver produce* 

'Vhe  parson  cannot  come  himself  and  set 
out  his  tithes  without  the  consent  of  the 
ovmer ;  but  he  may  attend  and  see  them 
set  out ;  yet  the  owner  is  not  obliged  to 
give  hhn  notice  when  he  intends  to  set  it 
out,  unless  it  be  by  special  custom.  After 
it  is  set  out,  the  care  thereof,  as  to  watting 
or  spoiling,  rests  upon  the  parson,  and  not 
upon  the  owner  of  tlie  land ;  but  the  parson 
may  spread,  dry,  anckprepare  his  com,  hay, 
or  the  like,  in  any  convenient  place  upon 
the  ground,  till  it  be  safi&dently  weathered, 
and  fit  to  be  carried  into  the  bam.  And  he 
may  carry  his  tithes  from  the  ground  either 
by  the  common  way,  or  such  other  way  as 
the  owner  of  the  land  uses  to  carry  away 
his  nine  parts.  If  the  parson  suffer  his 
tithes  to  stay  too  long  upon  the  land,  the 
other  may  distrain  the  same  as  doing  da- 
mage ;  or  he  may  have  an  action  on  the 
case :  but  he  cannot  put  in  his  cattle  and 
destroy  fiit  com,  or  other  tithe;  for  that 
would  be  to  make  himself  judge  what  shal^ 
be  deemed  a  convenient  time  for  taki^  it 
away. 

By  1  Geo.  I.  c.  6.  all  customary  pay- 
ments due  to  clergymen,  the  payment  of 
tithes,  Sec.  is  enforced;  and  the  proseco* 
tion  in  this  case  may  be,  for  any  tithes  or 
church-rates,  or  any  customary  or  other 
rights,  dues,  or  payments,  belonging  to  any 
church  or  chapel,  wliicli  of  rigttt,  by  law 
and  custom,  ought  to  be  paid  for  the  sti- 
pend or  maintenance  of  any  minister  or  cu- 
rafe,  officiating  in  any  church  or  diapel; 
provided  uKk  the  same  do  not  exceed 
twenty  pounds. 

But  the  time  is  not  limited  within  wliich 
the  same  shall  become  due,  and  if  any 
qnakcr  shall  refuse  to  pay  or  compound  for 
the  same,  any  parson,  vicar,  curate,  farmer, 
or  proprietor  of  such  titlies,  or  any  church- 
warden, chapel- warden,  or  other  penon, 
who  ought  to  have,  receive,  or  collect,  any 
such  tithes,  rates,  dues,  or  payments,  may 
make  complaint  to  any  two  justices,  otiier 
than  such  as  is  patron  of  the  church,  or 
diapd,  or  interested  in  tlie  tithes. 

llie  number  of  days  is  not  limited  be- 
tween the  thne  of  refusal,  and  tho  com- 
plaint ;  nor  is  it  hereby  required  that  iodi 
complaint  shall  be  in  writing.  But  it  wilt 
be  more  conformable  to  the  usnal  praetico 
in  like  case^,  if  it  be  in  writing.  Upoe 
which  complaint,  the  said  justices  are  re- 
quired to  summon  in  writing,  nnder  tlMir 
bands  and  seals,  by  reaaooahlt 
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inch  qiiaker,  against  whom  sacli  complaint 
•ball  be  made.  And  after  appeanioce,  or 
on  defaalt  of  appearance,  (the  warning,  or 
mmmons,  being  proved  before  them  upon 
oath),  they  may  proceed  to  examine  on 
oath  the  troth  of  the  comphunt,  and  to  as- 
certain and  Slate  m\mt  is  doe  and  payable. 

And  by  order  imder  their  bands  and 
seals,  they  may  direct  and  appoint  Uie  pay- 
ment thereof,  m>  as  the  siwi  ordered  as 
•fore.-4iid  do  not  exceed  ten  pounds.  And 
abo  such  costs  and  charges,  as  upon  the 
merits  of  the  caasc,  shall  appear  not  ex- 
ceeding ten  pounds.  And  on  refusal  to  pay, 
any  one  of  the  two  next  justices,  by  var- 
iant under  his  hand  and  seal,  may  levy  the 
same  by  distress  and  sale,  rendering  the 
overplus,  the  necessary  charges  of  distrain* 
ing  being  first  deducted  and  allowed  by 
the  said  justice ;  unless  it  be  in  the  case  of 
appeal,  and  then  no  warrant  of  distress 
shall  be  granted,  till  the  appeal  shall  be  de- 
termined. 

As  no  time  is  limited  for  detaining  the 
dvitresR,  nor  charges  allowed  for  keeping  it, 
it  may  be  sold  immediately.  Any  person, 
who  shall  think  himself  aggrieved  by  the 
judgment  of  the  two  justices,  may  appeal 
to  the  next  sessions ;  where,  if  the  judg- 
ment shall  be  affirmed,  tliey  shall  decree 
the  same  by  order  of  sessioa«,  and  gi\e 
co»ts  agaiant  ihe  appellant,  to  be  levied  by 
tlistreM  and  sale,  as  to  them  shall  seem  rea- 
sonable. And  no  proceeding  herein  shall  be 
removed  by  certiorari,  or  otherwise,  unless 
tlir  title  of  such  tithes  shall  he  in  question. 

lite  withholding  of  tithes  fram  the  parson 
or  \icar,  whether  the  foime^'be  a  clergy- 
man or  lay-appropriator,  is  among  the  p4*- 
cuniary  causes  cognizable  in  the  ecrlcsb>ti- 
cal  court.  But  herein  a  di>tinrtion  must  be 
taken ;  for  tlie  ecclesia^tiral  courts  luive  no 
j«iri»dictiun  to  try  the  riglit  of  tithes,  unless 
between  spiritual  persons,  be tweenspiritual 
men  and  laymen,  and  aie  only  to  compel 
the  payment  of  them,  when  the  right  is  not 
disputed. 

'n>An.  in  foology,  belongs  to  the  same 
gf^uusviith  the  common  fioc.  See  K\.na. 

Tt)BACCO,  in  botany,  iiee  Niiotia.^a. 

AAersa%«iiig  tobaciHi  seed^,  the  ground 
is  watered  everv  dav,  and  in  hot  ^neather 
covered,  to  prevent  it:^  being  Mn)rdie«I  by 
Ihe  son;  and  viheu  tlie  plants  are  grown  to 
a  coii%eiMeitt  pitch,  they  are  inuKpianted 
into  a  soil  wt'U  prepared  for  their  rercp- 
tion :  care  b  also  taken  to  k«  ep  this  gmund 
dear  oi  weeds,  smi  to  pull  oA'  the  loHt-st 
lMv«t  of  lilt  plant,  that  lea  or  fiAeen  of  the 
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finest  leaves  may  have  all  the 
When  tlit^se  leaves  are  ripe,  which  is  knowa 
by  their  breaking  when  bent,  the  stalks  m 
cut,  and  left  to  dry^two  or  three  hoon  ii 
the  sun ;  after  which  they  are  tied  together 
two  and  two,  and  hung  on  ropes  andcr  a 
a  shade  to  be  dried  in  the  air.     And 
tlie  leaves  are  sufficiently  dried,  they 
pulled  from  off  the  stalks,  and  made  up  k 
Uttle  bundles ;  which  being  steeped  in  sei 
water,  or,  for  uant  thereof,  in   com 
water,  are  twisted  in  manner  of  ropes, 
the  twists  formed  into  rolls,  by  winding 
with  a  kind  of  mill  aroond  a  stick  :  in  which 
condition  it  is  imported  into  Europe,  when 
it  is  cut  by  the  tobacconists  fur  amoldng^ 
formed  into  snuflT,  and  the  like* 
the  tobacco  of  tiie  West  Indies,  there 
considerable  quantities  cultivated    ik  the 
Levant,  the  coasts  of  Greece  and  the  Archi- 
pelago, the  island  of  Malta  and  Italy. 

TODUS,  the  tody,  in  natnral  histoiy^a 
genus  of  birds  of  tlie  order  Picae.  Gcnefie 
cliaracter :  bill  thin,  depressed,  broad,  and 
at  the  base  covered  with  bristles ;  noatrih 
small  and  oval ;  toes  tliree  before  and 
beliiod,  the  middle  much  connected 
the  outer.  There  are  sixteen  speciej,  of 
which  the  following  is  the  principal* 

T.  viridis,  or  the  green  tody,  u  of  the 
Mse  o{  a  wren,  and  is  found  in  the  wara 
cUinates  of  America,  and  in  the  West  Indies. 
Its  colouring  is  a  beautiful  combination  of 
green,  white,  and  red.  It  is  solitary,  sta- 
pid,  feeds  upon  soft  insecti,  fireqoents  moist 
situations,  sitting  long  together  with  iU 
head  under  its  shoulder,  and  m^  aome- 
times  be  taken  by  the  hand.  Birds  of  dai 
genus  are  principally  found  in  the  naimu 
territories  of  America,  are  somewhat  alfied 
to  the  genus,  of  Flycatchen,  but  are  dis- 
tinguished by  a  considerable  connection  b»> 
tween  the  toes,  whereas  those  of  the  fly- 
catcher are  completely  divided.  Several 
species  are  much  larger  than  the  above. 

TOISE  is  a  French  measure,  contamiag 
six  feet,  or  a  fathom;  a  square  toise  b  thir- 
ty-six square  teet.  Tlie  toise  and  Ihe  &• 
tfaom  correspond  in  the  division  of  the  feel ; 
but  these  divisions  being  unequal,  it  is  ne- 
cessary to  observe  that  the  proportion  of 
the  yard,  as  fixed  by  tlie  Royal  Society  at 
London,  to  the  half  toisc  as  fixed  by  the 
Royal  Academy  at  Pdris  is  as  3<> :  55.555. 

TOLVIFFilA,  in  botuiy,  baUum  ^ 
Toim  trtt,  a  genus  of  the  Decaiidria  Mono- 
gjnia  class  and  order.  Natnral  order  of 
Terebintacec,  Jusaiea.  EsMotial  cfaarac* 
Uf  :  C4)yx  five-toothed,  bell-ihapad  i  p^ 
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tals  five,  the  lowest  twice  as  big,  obcor- 
date :  style  none.  There  is  but  one  spe- 
cies, Hz.  T.  bakaniuiDy  balaain  of  tolu  tree. 
It  is  a  mtiTe  of  Spaimh  America,  in  ttie 
JMVTioce  of  Toln,  near  Cartbagcna ;  it  is  a 
tree  of  a  considerable  size,  tlie  bark  is 
thick,  roa^b,  and  of  a  brown  colour,  the 
branches  spread  wide  on  every  side ;  leaves 
alternate,  oblonji:,  four  inches  long,  and  two 
broad  in  the  middle,  rounded  at  the  base, 
acuminate  at  the  end,  smooth^  of  a  light 
green  colour,  on  very  short  foot  stalks;  the 
flowers  are  produced  in  small  axillary  race- 
mes, or  bimchet,  each  on  a  slender  pedicel ; 
the  corolla  has  four  narrow  petals  of  a  yellow 
colour,  a  little  Ioniser  tlian  the  calyx,  and  a 
flftby  the  claw  of  which  la  of  the  same 
length  as  the  other  petals,  and  the  top 
ovate  cordate;  stamens  within  the  tube, 
•Dd  termhnted  by  oblong  erect  sulphur- 
coloured  anthers ;  fhiit  roundish,  the  size  of 
a  large  pea,  divided  into  four  cells,  each 
containing  one  oblong  ovate  seed.  The 
balsam  of  Tolu,  which  is  brought  to  Europe 
in  little  gourd  shells,  is  obtained  by  matk- 
ing  incisions  in  the  bark  of  the  tree ;  it  is 
collected  in  spoons,  which  are  made  of 
black  wax,  and  from  tliem  it  is  poured  into 
proper  vessels ;  it  is  of  a  reddisli  yellow 
colour,  transparent,  in  consistence  thick, 
and  tenacious ;  by  age  it  grows  hard  and 
brittle,  so  that  it  may  be  rubbed  into  a 
powder  between  the  finger  and  thumb  -,  its 
amell  is  extrcnely  fragrant;  its  taste  is 
warm  and  sweetish ;  thrown  into  the  (ire  it 
immediately  liquifies,  takes  flame,  and  dt9- 
perftcft  its  at'reeable  odour. 

TOMENTUM,  in  botnoy,  short  u?ool,  a 
species  of  hoary  or  downy  pubc:$cence, 
which  covers  the  surface  of  many  plants, 
particularly  those  in  the  neighbourhood  of 
the  sea,  and  such  as  in  their  native  soil 
are  exposed  to  the  rava-^es  of  bleak  and 
violent  winds.  The  substance  in  question 
consists  of  a  number  of  small  hairs,  th^t  are 
so  closely  interwoven  as  scarcely  to  lye  dis- 
tingnislied  by  tlie  naked  eye,  the  white 
-  appearance  arising  from  their  aggregation 
and  compact  texture. 

TOM  EX,  ill  botany,  a  genus  of  the 
]>odecandiia  Monoi^nia  cla««  and  order. 
Essential  character:  invuhicre  four  or  five- 
leaved  ;  calyx  non^  ;  corolla  fivepptalled  ; 
nectary  scales  Ave,  between  the  lower  sta- 
vens}  berry  oue-sfeded.  Tliere  are  tliree 
^apccies,  among  which  we  shall  notice  the 
T.  sebifera,  glutinons  tomex,  or  tallow* 
tree ;  it  grows  to  a  considerable  site,  with 
apreadiag  brandMS;  leaves  ovate,  oblong/ 
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quite  intire,  smooth,  .alternate,  petiol.ed; 
peduncles  lateral,  and  subtemunatiDg,  two  ' 
or  three-flowered;  berries  small,  smooth, 
and  blackish.  Native  of  China  andCocbin-' 
China.  The  wood,  which  is  light,'^ and  of  ^ 
pale  colour,  is  used  for  rafters,  studs,  drc, 
in  building ;  the  leaves  and  twigs  abouiMl  id 
a  viscid  juice,  and  being  bmi<«d  and  mace- 
rated in  water,  render  it  glutinous,  for  this 
reason  the  natives  work  up  theit  plaster 
with  it,  to  render  it  more  tenacions,  and 
also  that  it  may  last  the  longer;  a  great 
quantity  of  a  thick  white  oil  is  extracted 
from  the  berrie.^,  of  which  common  candles 
are  made,  resembling  spermaceti  or  waJt 
candles,  but  having  an  unpleasant  smelL 

TOMPION,  in  naval  affairs,  acircnlar 
piece  of  wood  used  to  stop  the  mouth  of  u 
cannon.  At  sea  the  tompions  are  earefliUy 
encircled  with  tallow  or  putty,  to  prevent 
the  penetration  of  the  water  into  the  bore, 
whereby  the  powder  contained  in  the 
chamber  might  be  rendered  unfit  for  ser- 
vice, 

TONNAGE,  in  military  and  naval  a^ 
fairs,  a  cnstom  or  impoat  due  for  merchan* 
dize,  broogitt  or  carried  in  tons,  from  or  to 
other  nations,  after  a  certain  rate,  in  every 
ton.  Tlie  metltod  of  findung  tlie  tonnage 
of  any  ship  is  by  the  following  rule :  Multi* 
ply  the  lengtli  of  the  keel  by  the  breadth  of 
the  beam,  and  that  product  by  half  the 
breadth  of  the  beam,  and  divide  the  last 
product  by  94,  and  the  qbotient  will  be 
the  tonnage.  Ex.  Si^ppose  the  ship's  ked 
72  feet,  breadtii  of  the  beam  t4  feet,  then 

— \^    — =220.6.     The  tonnage  ef 

gf>ods  is  sometimes  taken  by  weight,  and 
sometimes  by  measurement  The  roefliod 
wliich  yields  the  most  is  allowed  to  a  ves- 
sel. In  weight  twenty  hundred  make  one 
ton,  but  by  measurement  forty  cubic  feet 
arc  equal  to  one  ton.- 

T0NSELL.4,  in  boUny,  a  genus  of  the 
Triandria  Monogynia  class  and  order.  Es- 
sential character:  calyx  five-parted ;  pe* 
tals  five;  nectary  pitcher>shaped ;  bmy 
one  celled,  four-seeded.  There  are  tvro 
species,  riz.  T.  scandeos,  climbing  tonaclla ; 
and  T.  africana,  African  toosella,  both  na- 
tives of  Guinea. 

TONSILS,  in  anatomy,  two  remarkable 
glands,  sitnat(.'d  oue  on  each  side  of  the 
mouth,  near  the  uvula,  an  J  commonly  called 
almonds  of  the  ears,  from  tbeir  resembling 
almonds  in  figure.  Tbeir  use  is  to  secrete  a 
mucous  humour  for  lobricatfng  the  pas- 
sages :  this  they  discharge  by  several  irre- 
Ee 
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gular  but  conspicaoiis  foranuDo:  iuto  the  several  instances  of  tLese  sctiemcsy  whick 

mouth.    See  Anatomy.  bave  expired  witliin  these  few  years  past 

TONTIKE,  a  variable  kind  of  life  an-  the  sabscribers  have  actually  received  con- 

nnity,  but  generally  so  contrived  as  to  be  siderably  less  than  the  payments  they  had 

progressively  increasing  in  amount. '  It  is  made  would  have  amounted  to  without  any 

formed  by  nominating  a  certain  number  of  improvement  at  interest. 

lives  within  Ibnited  ages,  who  for  each  one  TOP,  in  naval  afiairs,  a  sort  of  platform 

hundred  pounds,  or  any  other  gross  sum  surrounding  the  lower  mast  head,    from 

paid  df  wn,  are  to  receive  at  first  a  specific  which  it  projects  on  all  sides  like  a  scafifold. 

annuity,  but  as  any  of  the  lives  fail,  their  The  intention  of  the  top  is  to  extend  the 

annyuty  is   to  be  equally  divided  among  top-roast '  shroncls  so  as  to  form  a  greater 

tfiose  that  remain,  by  which  means  those  angle  with  the  mast,  and  thereby  give  addi- 

who  happen  to  survive  a  considerable  num-  tional  support  to  the  latter.    The  top  is 

ber  of  years,  obtain  aJarge  augmentation  likewise  cpnvenient'  to  .contain  the  mate- 

of  their  annual  receipt,  and  the  life,  whiich  rials  necessary  for  extending  tlie  small  sails, 

is  the  longest  liver  of  the  whole  (if  there  is  and  for  fixing  and  repairing  the  rising  and 

no  restriction  to  the  contrary)  gets  for  the  machinery  with  greater   expedition.      In 

remainder  of  its '  continuance,   the   total  sliips  of  war,  the  tops  are  furnished  with 

imn  paid  at  first  to  all  the  nominees.   Ton-  swivchi,  musketiy,  and  other  fire-amia,  and 

tines  of  this  kind,  if  properly  conducted,  are  guarded  with  a  fence  of  hammocks  in 

are  considered  by  some  persons  as  afford-  time  of  action.    In  this  case  the  top  is  used 

ing  an  eligible  opportunity  of  making  some  as  a  kuiil  of  redoubt ;  and  is  accordingly 

provision  for  Children,  as  the  noramationof  fortified  for  attack  or  defence,  being  fur- 

youag  healthy  lives  gives  a  good  chance  of  nished  with  arms,  and  guarded  by  a  thick 

torvivorship.     It  has  several  times  been  fence  of  corded  hammocks.    Tlic  top  is 

attempted  to  raise  money  on  tliis  species  of  employed  likewise  as  a  place  for  looking- 

anmiity  for  the  service  of  government,  but  out,  citficr  in  tlie  day  or  night. 

it  has  neyer  been  found  practicable  to  eb-  TOPAZ,  in  mineralogy,  is  a  species  of 

tain  any  considerable  sum  in  this  way ;  on  the  fiint  genus,  of  a  wine-yellow  colour,  of 

a  smaller  scale  it  has  been  adopted  success-  all  degrees  of  intensity,  and  passing  to  va- 

fully  both  ui  Great  Britain  and  Ireland,  for  rious  other  colours.    It  occurs  massive,  dis- 

procnring  the  loms  necessary  for  building  seroiuated,  sometimes  in  rolled  pieces,  bat 

bridges,  large  inns  or  hotels,  and  other  ez-  commonly  crystallized.    Tliere  are  many 

pensive  edifices.  varieties.     Specific  gravity,  according  to 

Of  late,  years   many  delusive  schemes  Werner,  Is  about  3,5,    The  Saxon  variety, 

have  been  set  on  foot  under  the  name  of  In  a  gentle  heat,  turns  white ;  but  a  strong 

tontuies,  but  differing  very  materially  from  heat  deprives  it  of  lustre  and  transparency : 

the  plan  above  mentioned,  as  they  do  not  the  Braztlfan,  by  exposure  to.  a  high  tem- 

require  a  gross  sum  to  be  paid  down,  but  perative,  bums  rose-red ;  and   in  a  ttiU 

quarterly  or  half  yearly  payments  during  higher,  violet-blue.     Before  the  blow-pipe 

their  coutinuance,  which  is  limited  to  the  it  is  scarcely  fu&ible ;  but  exposed  to  a 

.  short  period  of  five,  seven,  or  ten  years ;  stream  of  oxygen  ^as,  it  melts  into  a  por- 

the  intention  being,  that  tlie  &ubscribcn«  cellanons  bead.     It  is  fusible  with  boirax, 

should  receive  back  all  tliey  had  contri-  but  alkaU  has  little  efi'ect  od  it.    Tlie  Bra- 

buted,  with  the  additions  made  to  it  from  ziliau,  Siberian,  and  other  topazes,  wben 

improvement  at  compound  interest,  and  heated,  exliibit  at  one  extremity  positive, 

the  division  of  the  contributions  of  such  as  &nd  at  the  other  negative  electricity.    The 

might  hap{'en  to  die  within  the  term.    But  Saxon  topaz,  by  friction  only,  gives  signs 

the  difference  between  compound  and  sim-  of  electricity.    Tlie  constituent  parts  are, 

'  pie  interest  in  tlie  improvement  of  such  according  to  Vauquelin, 

payments,  for  a  short  time,  is  so  trifling.  Silica 31 

and  the  probability  of  any  considerable  ro-  Alumina  .!.!!.*.'.".*.*.*.!!.'.!!"  68 

duction,  during  such  term,  iu  tiic  number  Lo^j .*'*.**.*.     *.*.**!!..!!!"  1 

of  a  set  of  young  lives,  who  it  may  be  pre-  •••••••     "*--— 

sumed  were  tliought  healthy  subjects  at  the  ^^ 

tune  of  tlieir  numination,  is  ko  small,  that  It  is  found  in  veins  that  traveree  primi- 

the  advantages  derived  fi^om  these  sources  tive  rocks,  accompanied  by  fiuor-spar,  tin 

have  been  sometimes  overbalanced  by  the  ore,  and  arsenical  pyrites.    It  is  found  In 

expenses  of  management,  and,  in  fact,  Ui  BrazU;  in  Siberia,  among  the  Uraliaa  momi- 
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tains.    The  topas  of  the  ancients  is  snp-    vity  of  the  land  discharging  into  the  Tiber 
posed  to  be  our  chrysalite.    The  Saxon    all  the  water  tliat  it  does  not  drink  in." 
topas  is  most  valued  by  jewellers,  though        Had  it  been  the  custom  at  those  Tery 
even  this  is  in  no  very  high  estimation.  distant  periods  of  time  to  write  thus,  ire- 

TOPIC,  iu  rhetoric,  denotes  a  probable  quently,  and  had  the  art  of  printfaig  beeo 
argument,  drawn  from  the  several  circum-  then  invented,  how  much  valuable  inifomni- 
atances  of  a  fact,  6cc.  Hence  the  art  of  tion  would  have  readied  us  that  is  now 
finding  and  managing  such  arguments  is  irretrievably  lost ;  and  with  what  pleasure 
called  by  the  ancients  topica.  should  we  have  read  descriptions  of  many 

TOPOGRAPHY.  This  term  is  applied  important  places,  the  scites  of  which  are 
to  all  those  writings  which  have  for  their  now  only  known  by  ronjectnre  from  some 
sulgect  the  description  of  tracts  of  country,  casual  circumstance !  Numbers  of  beautiful 
and  the  bnildmgs  on  their  surfiices.  AVe  cities,  far  surpassing  any  existing  at  pre- 
often  meet  with  passages  in  the  works  of  sent  in  the  magnificence  of  their  public 
ancient  authors  wliich  are  topographical,  or  structures,  have  been  deserted,  througli  dif- 
in  other  words,  descriptive  of  particular  f^reni  causes,  by  their  inlmbitants,  and  are 
phires;  but  rarely  or  never  vrith  Volumes  yet  splendid  in  their  ruins:  those  offered 
dedicated  wholly  to  this  purpose.  Tlie  every  incitement  for  description,  but  have, 
scriptures  have  many  of  the  former,  parti-  perished  without  obtaining  this  act  of  jna- 
cnlarly  the  account  of  Solomon's  temple :  ^'^ce.  Egypt,  in  particular,  furnished  the 
Homer  abounds  with  such  in  liis  Diad  and  writer  with  the  means  of  immortalizing  Mi 
Odyssey,  and  Virgil  in  his  ^neid ;  to  which  name  as  a  topographer ;  and  it  is  a  subject 
might  be  added  subsequent  writers,  though  ^  severe  regret,  that  we  have  not  been 
not  of  equal  celebrity.  The  two  Pliny's  gratified  by  an  account  of  that  conntry, 
have  favoured  us  with  sketches  of  this  na-  when  all  the  wonderful  fragments  scattered 
tmre,  one  of  which,  by  tlie  younger,  we  over  its  sur&ce  were  connected  by  the 
aball  mtrodure  as  a  specimen.  Speaking  of  cb^in  of  society,  and  perfect  in  themselves; 
lib  Tuscan  villa,  he  says,  "  The  face  of  the  tlien,  we  have  every  reason  to  suppose,  rich 
country  is  extremely  beautiful.  Imagine  woods  fi-inged  the  borders  of  their  cities, 
to  yonnelf  an  amphitheatre  of  immense  cir-  *nd  extensive  gardens  afforded  equal  plea- 
cmnference,  such  as  could  be  formed  only  sure  and  advantage  to  tlie  Inhabitants :  like 
ty  the  hand  of  nature :  a  wide-extended  &  sublime  picture,  we  should  have  been  ea- 
pfadn  is  surrounded  by  mountains,  whose  abled  to  contrast  its  ancient  sof^t  tmts 
ionunits  are  covered  with  tall,  ancient  with  its  present  dreary  wai^tcs  and  gloomy 
vroodSf  stocked  with  game  for  all  kind  of    niins. 

hmting;  the  descent  is  planted  with  under?  The  French  have  ever  been  an  enter- 
woods,  among  which  are  frequently  little  prizing  people,  and  very  earty  turned  their 
risings,  of  a  rich  and  deep  sjoi],  where  a  attention  to  travellmg,  and  topographical 
atone,  if  sought  for,  is  scarce  to  be  found :  description ;  an  interesting  account  of  which 
in  fertifity  they  yield  not  to  the  finest  vales,  may  be  found  ui  Mr.  Jolines's  recent  trans- 
and  produce  as  good  crops  of  com,  although  '  lation  of  '*  Bertrand  de  la  Broquiere^s  Tra- 
DOt  so  early  iu  the  year.  Below  these,  on  vels  in  Palestine/'  about  tlie  year  I4dt« 
the  side  of  the  mountain,  is  a  continned  The  English  nation  did  not  entirely  neglect 
range  of  vineyards,  tliat  extend  tlicnuelves  this  species  of  Uterature,  in  the  eariiest  pe* 
without  interruption  far  and  near,  at  the  riods  of  their  annals;  as  several  monks 
foot  of  which  is  a  sort  of  l>order  of  shrubs,  might  be  mentioned,  who  gave  theur  hre* 
FVom  thence  you  have  meadows  and  open  thren,  in  difierent  parts  of  the  country, 
fields :  the  arable  grouuds  require  large  manuscript  accounts  of  tlie  foundations  of 
oxen  and  the  strongest  ploughs ;  the  earth  their  monasteries,  and  some  slight  descrip- 
is  so  tough,  and  rises  in  such  large  clods  tion  of  them  and  their  scites.  We  shall  ia- 
wben  it  is  first  broken  up,  tliat  it  cannot  trodnce  the  title  of  one  of  those,  quoted  by 
be  reduced  till  it  bas  been  ploughed  nine  Mr.  Malcolm,  In  his  *'  History  of  St  Bar- 
times:  the  meadows  glitter  with  flowers,  tholomew's  Priory,  London,"  in  order  to 
aad  produce  the  trefoil  and  other  kinds  of  convey  to  the  reader  an  idea  of  their 
fiasa,  always  soft  and  tender,  and  appear-  abilities  in  our  hmgoage,  about  the  time 
ing  alwa):s  new;  for  they  are  excellently  of  Henry  IU.  or  peihapa  rather  earlier: 
well  watered  with  never4ai0ng  springs ;  **  For  as  mooche  that  tbe  awritory  and  no* 
yet  where  these  springi  are  hi  greatest  cob-  table  opetacyom  of  hmum  goode  aad  de^ 
flneDoei  they  wtkM  no  maiabei,  the  dccli-    ^^mte  Ihdcn  ya  Qod  AoMe  be  remcnbred, 

E  e  s* 
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for  instruction  of  aftercuraers  to  theyr  con-  given  us  no  idea  wliatcvcr  of  the  richncsf 

solacion  and  encres  of  devotion ;  thys  ab-  of  their  forms  and  decorations, 
brcvyat  tretesse  shal  compendiously  ex-        It  is,  however,  to*  the  anthon,  vrhose 

presse  and  decUre  the  wondreful,  and,  of  names  we  have  recapitulated,  tliat  we  are 

celestial  concel,  gracious  foundacion  of  our  indebted   for  admirable   models  in  topo- 

boely  placeys,  called  the  priory  bf  Scynt  graphy ;  and  it  would  be  injustice  to  the 

Bartholomew  ynSmytlifyld,  and  of  the  hos-  moderns  to  deny  them  the  merit  of  having 

pital  of  olde  tyme  longyng  to  the  same ;  greatly  improved  upon  them,  by  their  de- 

Dviti^  other  notabilities  expediently  to  be  scending  to  the  minutiae  wlddi  seems  to 

knowyn;  and  most  specially  the  glorionse  liave  escaped  the  attentioa  of  their  great 

and  excellent  myrades  wroghte   withyu  predecessors.    The  public  has  for  a  very 

them  by  the  intercessions,  suffrages,  and  considerable  length  of  time  been  extremely 

roerytys  of  tlie  fursayd  benynge,  feythfiil,  partial  to  topographical  works,  which  it 

and  bleiuid  of  God,  apostyl  Sanet  Bartho-  evinced  by  the  shoals  of  publications  issued 

lomy,  ynto  the  lande  of  Almighty  God,  and  from  the  London  and  provincial  presses  oo 

agmcion  of  his  infinite  power.   Ffyrst  shal  this  subject-   The  metropolis  has  had  every 

be  shewyd  wb^  was  fihnder  of  owcre  hoely  thing  said  of  it  which  the  art  of  man  coold 

placet,  and  liowgh,  by  grace,  he  was  ffyrst  rake  together ;  almost  every  county  has  its 

pryor  of  owr  priory;  and  byhowghlonge  historian,  anil  some,  have  had  several;  tlie 

tyme  that  he  contynued  yn  the  same.   Tliyt  cities  liave  each  been  described,  and  every 

rhnrcbe,  yn  the  honoure  of  most  blessed  town,  worth  or  not  worth  a  description, 

Bartholomew  apostle,   ffnnded  Rayer,  of  has  its  guide ;  and,  exclusive  of  those,  nnm- 

good  remembraunce.    And  theryn  to  serve  hers  of  tours  are  ^continually  making;  their 

God  (after  the  rewle  of  the  most  holy  fader  appearance.    It  appears  almost  invidious 

Auslyn)  aggregat  togidir  religiouse  men.  to  mention  any  particular  exertions,  witli- 

And  to  them  was  prelate  xxiiyere ;  nsynge  out  enumerating  every  well-founded  prc- 

the  office  and  dignite  of  a  priore.**    Thb  tension  to  public  approbation;  and  yet  we 

ancient  topographer  mentions  that  Rahere,  cannot    conclude    this  article   accurately 

the  prior  and  founder  of  the  priory,  died  in  without  observing,  that  Gbugh*s  edition  of 

the  rdgn  of  kmg  Stephen,  and  was  sue-  Camden's  *'  Britannm,'*  and  his  *'  Sepol* 

cf  eded  by  Thomas,  in  the  year  1 144.   The  chral  Monuments"  of  this  kingdom,  are  wor- 

following  passage  will  prove  that  the  mann-  thy  of  ranking  with  the  works  of 'our  best 

script  was  written  immediately  after  the  ancient  topographers ;  and  that  amongst  the 

above  period :  **  And  yq  what  ordur  he  many  excellent  county  histories  we  postesf, 

sette  the  fundament  of  this  temple  yn  fewe  noiif  has  a  greater  .claim  for  extent  and  ac- 

wordes  lette  us  shewe,  as  they  testified  to  curacy  tliau  the  "  History  oflieicei'tcnhire,'' 

us  that  sey  hit/iy  herd  him^  and  were  pre-  by   Mr.  John   Nichols.    Tlic  environs  of 

scute  yn  liis  woi-kys  and  dedis;  ofthewhiche  London  have  received  every  possible  atteo- 

Kume  have  take  ther  slepe  yn  Cryiste,  and  tion  from  the  indefUtigable  brothers,  Daniel 

tume  of  them  be  aite  alyre^  and  wytnesseth  and  Samuel  Lysonsj  who  are  now  pnr&oing 

of  that  Uiat  we  shall  atter  say."  a  most  laborious  undertaking  on  neariy  the 

It  may  be  perceived  from  this  specimen  same  plan,  to  be  extended  to  all  England ; 

of  early  topography,  that  we  had  by  no  and  of  London,  the  great  centre,  every 

means  arrived  to  the  degree  of  excellence  thing  has  been  said  by  Stowe,  Strype^  and 

which  Pliny  and  his   contemporaries   at-  Malcolm ;  besides  the  slighter  performance 

tained  in  simibir  productions ;  neither  did  of  Pennant,  to  whom  we  are  more  indebted 

we  accomplish  this  very  desirable  point  till  for  his  other  topographical  works ;  and,  to 

within  the  last  century,    lliose  who  have  conclude,  we  now  possess  a  Topographical 

peritsed  our  best  workf),  historical  and  de-  Dictionary,  the  patient  and  useful  produc- 

scriptive,  l>efore  tlie  reicn  of  George  II.  tion  of  Mr.  Carlisle, 
will  find  great  accuracy  and  deep  research ;        llie  encouragement  all  these  and  simil&r 

but  unfortunately  we  learn  nothing  of  the  publications  have  hitherto  uniformly  met 

nature  and  beaivties  of  the  surface  of  the  with,    lias    been   eminently'  advantageous 

eartli,  or  of  the  proportions  and  sculptures  to  draftsmen  and  engravers,  whose  works, 

of  our  buildings,  from  tlie  valuable  works  fur  the  embellishment  of  topographical  writ- 

ef  Leland,  Stowe,  Speed,  Camden,  Dug-  ings,  are  not  surpassed  by  any  which  have 

dale,  Ace ;  indeed,  bad  not  Hollar  been  em-  made  their  appearance  on  the  Continett ; 

ployed  by  the  latter,  his  splendid  accounts  an  ansertion  tliat  may  be  proved  decidedly 

of  monasteries,  and  St.  Paul's^  would  have  by  referring  to  the  recent  publication;-^ 
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<<  The  Betutiet  of  England  and  Wales,*  and  at  the  west  end  of  a  house,  and  instantly 

**  The  Architectural  Antiquities  of  Great  carried  it  away,  with  a  negro  roan  in  it, 

Britain ;"  two  of  the  hcst,  w  itliout  exception,  who  was  afterwards  found  dead  in  the  path 

that  have  ever  issued  from  the  British  press ;  of  it  Two  men  ajid  a  woman,  hy  the  breach 

the  joint  performaDce,  in  the  first  instance,  of  the  floor,  fell  into  the  c«llar ;  and  one 

of  Messrs.  Brittou  and  Bradley,  and  in  tlie  man  was  driven  forcibly  up  into  the  chim- 

•eeond,  of  the  former  only.  ney  corner.    Tliese  were  preserved^  though 

TORDYilUM,  hi  botany,  heart-worty  much  bruised ;  tliey  were  wet  with  a  vm* 

a  genus  of  the  Pentandria  Diisynia  class  ponr  or  mist,  as  were  the  remains  of  the 

and  order.    Natural  order  of  UmbeUatsT)  floor,  and  the  whole  path  of  the  spout.  This 

or  UmbeUifers.    Essential  character:  co*  wind  raised  boards,  timbers,  Uc,    A  joist 

roQa  radiate ;  ail  hermaphrodite  ^  fruit  sub-  was  found  on  one  end,  driven  nearly  three 

orbicular,  notched  at  the  edge ;  involucres  feet  into  the  ground,    llie  spout  prabably 

long,  undivided.   There  are  seven  species.  took  it  in  its  elevated  state,  and  drove  it 

TORENIA,  in  botany,  so  named  from  forcibly  down.    The  tornado  moved  with 

dofToreen,  a  Swedish  clergyman,  a  genus  the  celerity  of  a  middling  wind,  and  con- 

of  the  Didynaaua  Angiospermia  class  and  stantly  declined  in  strength  till  it  entb^y 

order.   Natoal  order  of  Personatsf.  Scro-  ceased, 

phafauriv,  JiMiea.   EsMntial  character :  ca-  TORPEDO.    See  Raia. 


hpL  two-lipped,  upper  lip  three  cusped;  TORRENT,  in  geography,  dendt<»  a 
filaaseotf ,  the  lower  with  a  sterile  branch-  temporary  stream  of  «rater,  failin«:  suddenly 
let ;  capsule  two-celled.    There  are  three    from  mountains,  whereou  ther«  liavc  bceii 

great  rains,  or  an  extraordinary  thaw  of 


TORMENTILLA,  in  boUny,  a  genus  snow. 

of  the  Icoeandria  Polygyria  cUss  and  order.  TORRICELLI  (Evang  cliste),  in  bio- 

Natnml  order  of  Senticosss.  Rosacess,  Jos-  grapby,  an  illustrious  mathematician  ami 

•ten.  Estiential  charactet;  calyx  eight-clef>,  phiiosopber  of  Itdly,  was  born  iu  j(>08,  and 

iaferior;  petals  four;  seeds  roundish,  mked,  trained  up  in  tlie  knowledge  of  ohLxsical 

wrinkled,  fhstened  to  a  small,  juiceless  re-  hteratnre.    Tlic  bent  of  his  miud,  hovvever, 

ceptade.    There  are  two  species;  riz.  T.  led  him  to  the  pursuits  of  natural  philoso- 

eiaeta,  common  tormentil ;  and  T.  reptan.*,  phy,  which  he  studied  under  father  Bene- 

trailing  tormentiL    Natives  of  Europe.  diet  CastcIH,  who  had  been  tlie  schoUrof 

TORNADO,  a  sodden  and  vehement  the  great  Galileo,  and  wa»  professor  of  nia- 

g«t  of  wind  from  all  points  of  the  compass,  thematics .  at  Rome.    Torricelfi  made  such 

IreqocBtODtfaecoastofOninea.  progress  under  Ihb  master,    Uiat  iMving 

A  tomdo  aeeoM  to  partake  mnch  of  tlie  read  Galileo's  <*  Dialogues,"  he  couipiised  a 

aaCwe  of  a  whirlwind,  or  perhaps  of  a  ''  Treatise  concerning  Motion"  upon  his 

wateMpoul,  bat  it  BMire   violent  m   its  principles.    Ca^telli,  surprised  at  tlie  per- 

cfleeti.  It  conuDeneet  very  suddenly,  seve-  formance,  carried  it  and  read  it  to  GaUleo, 

tnlVloadt  being  prevk^uly  drawn  together,  who  heard  it  WxXYi  great  |>leasnre,  and  con- 

wsea  a  ipont  of  wind,  prooeeduig  from  ceived  a  hich  esteem  and  friendsliip  lor  the 

theas,  strikes  the  gnraod,  ui  a  round  spot  author.     Upon  this,  Castilli  proposed  to 

of  a  few  rods  or  perches  diameter,  and  pro-  Galileo,  tliat  Torricelli  sliould  come  aiid 

ceedt  thai  half  a  mile  or  a  mile,  llie  prone-  live  with  him;  recommending  hira  as  the 

nets  of  iti  descent  makes  it  reboond  from  most  proper  person  he  could  have,  since  he 

the  earth,  throwing  such  things  as  are  move-  was  the  most  capable  of  comprehending 

able  befbre  it,  bat  sgme  sideways  or  in  a  those  sublime  speruktions,  which  his  own 

lateral  direetion  froas  it.    A  vapoar,  mist,  great  age,  infirmities,  and  want  of  sight, 

or  rain,  descends  with  it,  by  which  the  prevented  him  from  giving  to  tlie  world, 

path  of  it  is  marked  with  wet.    The  foUow^  Gahleo  accepted  the  proposal,  and  Torri* 

Iqg  is  a  deseriptioii  of  one  which  happened  celli  the  employment,  as  things  of  all  others 

a  few  years  sinee  al  Leicester,  about  fifty  the  most  advantageous  to  both.    Galileo 

arilas  firom  Boston,  un  New  England :  it  was  at  Florence,  at  which  pUce  Tofricelli 

Iwppatd  in  July*  on  a  hot  day,  about  fear  arrived  in  1641,  and  began  to  take  down 

e^dack  in  the  afternoon,     A  few  doods  what  Gahleo  dictated,  to  regiiUte  his  pa- 

haiit,  fathered   westward,  and  commg  pert,  and  to  act  in  every  respect  according 

•faifcssd,  a  sadtlea  aMtion  of  their  running  to  his  directions.    Bnt  ha  did  not  long  en- 

tsgathsf  in  a  point  betiv  ohsarredy  inune*  joy  the  advantages  of  this  sitnatiooy  as  Ga* 

dhrtdly  a  spoit  of  mmi  ftmck  the  groond  lilao  died  at  tlie  cad  of  only  three  months. 
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Torricelli  was   then  about  retaining   to  bility  at  the  extremities  of  the  fingers  and 

Rome;  hot  the  Grand  Duke  engaged  him  thambs,  and  in  tlie  lips.  The  sense  of  toach 

to  continue  at  Florence,  making  him  hb  is  thns  very  commodioosly  disfKMed  for  the 

own  mathematician  for  the  present,  and  purpose  of  encompassing  smaller  bodies, 

promising  liim  the  professor's  chair  as  soon  and  for  adapting  itself  to  the  meqnalities  of 

as  it  should  be  vacant.    Here  he  applied  larger  ones. 

himself  intensely  to  the  study  of  mathema-  The  sensations  acquired  by  the  aeote  of 
tics,  physics,  and  astronomy,  making  many  feeling  are  tboae  of  heat,  hairdBess,  aolidi- 
improyements,  and  tome  discoveries,  ty,  roug^oMas,  dryness,  motion,  distaiice. 
Among  others,  he  greatly  improved  the  art  4gnres,  &c  and  all  those  carpoKal  feelinga 
of  raalUng  microscopes  and  telescopes  5  and  which  arise  from  a  healthy  or  diseased  state 
it  is  geaerally  acknowledged  that  he  first  of  the  nenret,  and  the  part  of  the  body  to 
found,  out  the  method  of  ascertaming  the  which  they  belong, 
weight  oftheatmospliere  by  a  proportionate  The  pains  of  this  sense  are  more  nome- 
colnmn  of  quicksilver,  thie  barometer  being  rons  and  vivid  tlian  those  derived  from  any 
called  from  him  the  Torricellian  tube,  and  other  sense ;  and  therefore  the  relicts  of 
Torricellian  experiment  Great  things  were  them  coalescing  with  one  another,  constitute 
now  expected  from  him,  and  great  things  the  greatest  share  of  our  mental  pains,  that 
would  probably  have  been  further  per-  is,  pains  not  immediately  derived  from  sen- 
formed  i>y  him,  if  he  had  lived;  hot  he  sation.  On  the  other  hand,  its  pleasorea 
died,  after  a  few  days  illness,  in  1647,  when  being  faint  and  rare,  in  comparison  witli 
he  was  bnt  just  entered  the  40th  year  of  others,  and  particularly  those  of  tiie  taste, 
his  age.  His  principal  work  was  entitled,  have  bnt  a  small  share  in  the  formation  of 
*'  Opera  Geometrica,*'  in  4to.  the  mental  pleasures. 

TORRICELXilAN  experimeni,  a  fiunons       The  toudi  is  the  original  medium  of  oor 

experiment  made  by  Torricelli,  a  disciple  knowledge  respecting  the  real  qualities  of 

of  the  great  Galileo,  which  has  been  ahfea-  substances,  and  is  indeed  the  sole  medinm 

dy  explained  under  the  article  Barome-  by  which  we  gain  a  knowledge  of  external 

TBR.    See  also  Pneumatics.  objects.  It  is  by  the  touch,  and  by  the  tonch 

,  TORRID  ttnUf  among  geographers,  de-  alone,  originally,  that  we  distingnish  our 

notes  that  tract  of  the  earth  lying  upon  the  own  bodies  from  other  objecti  that  surroond 

eqni^tor,  and  on  each  side  as  far  as  the  two  ns,  and  form  the  impression  which  every 

tropics,  or  S9«  SO'  of  north  and  south  lati-  one  has,  that  the  objects  which  aflfect  the 

tude.    The  torrid  aone  was  believed  by  the  si^t,  the  hearing,  &c  are  external.   When 

ancients  to  be  uninhabitable ;  bnt  is  now  we  touch  a  sensible  part  of  our  bodiea, 

well  known  to  be  not  only  inhabited  by  tlie  we  have  sensations  conveyed  to  the  mind 

natives  of  those  hot  clunates,  but  even  to-  through  two  different  nervous  branches ; 

lerable  to  the  people  of  the  colder  clunates,  when  we  toncli  any  other  body,  we  have 

towards  the  north  and  south ;  the  excessive  only  one  sensation. 

heat  of  the  day  being  there  tempered  by       The  impression  that  they  are  external  ob* 

the  coldness  of  the  night.    See  the  article  jects,  that »,  objects  out  of  ourselves,  whieli 

Heat.  give   ns  the  sensations   of  sound,   taste, 

TOUCH,  or  Feeling,  sfiise  ^.  When  sight,  andsraell,  is  so  continnally  forced  npon 
the  mind  has  connected  the  complex  ideas  us  by  the  sensations  of  touch,  that  there  pro- 
derived  from  the  touch  with  the  visible  ap-  bably  never  was  found  a  person  who  donbt- 
pearaiice  of  objects,  then  the  sight  is  hide-  ed  the  existence  of  the  external  world  as 
finitely  the  most  useful  medium  of  know*  the  cause  of  his  sensations,  except  those 
ledge  :  but  in. the  earliest  stages  of  the  intel^  who  have  been  led  to  it  by  reasoning  on 
lectU'il  progress,  the  touch  is  tlie  most  useful;  false  principles.  Some  very  acute  specn- 
in  fact,  as  man  is  formed,  it  then  is  abso-  lators  have  indeed  given  up  the  belief  in 
luteJy  ueccMary  to  render  the  sight  pro-  an  external  worid  as  the  canse  of  their  sen- 
ductivc  of  most  of  its  present  utility.  The  sations ;  but  their  opinion  never  did,  nor 
sense  of  feclinc  ditTers  from  the  otlier  senses  never  can,  gain  much  ground  ;  for  it  is  in* 
in  b'  longing  to  every  part  of  the  body,  ex* '  consistent  with  the  percrptions,  which,  by 
tt-rnal  or  internal,  to  which  nerves  are  dis-  tlie  constitution  of  our  frame,  areneceasa* 
tribiited.  The  term  touch  is  most  correctly  rily  formed  from  continnally  recurring  sen* 
applied  to  the  sensibilily  which  is  ditfosed  sntions.  The  philosophic  Berkeley,  and  a 
over  tlie  sivfare  of  the  body.  Touch  ex*  late  writer,  Dmnimond,  are  the  principal 
ists  yrith  the  most  exquisite  degree  of  senii*  supporters  of  thii  cuiioiis  system.    Bat  if 
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we  lad  not  the  tenfte  of  Counii,  tbe  other  perforated  at  top  by  two  porea.    There 

•eniet  would  have  produced  no  sach  im-  are  eleven  species ;  these  shrubs  are  mostl/ 

prcsnon  i  sensations  would  have  appeared  natives  of  Sooth  America ;  several  of  them 

to  arise  in  tbe  mind  without  any  connection  were  first  discovered  by  Father  Phumet^, 

with  external  causes  of  them.  vvbo  gave  them  the  name  of  Pittonlay  which 

Some  philosophers  have  supposed,  that  it  linnaeus  changed  to  Toumefortia.   . 

tsthe  excpiisitc  delicacy  of  feeUng  whidi  TOURNEQUET,  insargery,  aninstnh 

exisU  in  the  hand :  and  the  admirable  me-  ment  made  of  rollers,  compresses,  screwt, 

chanism  by  which  it  is  applied,  which  is  the  &c.  for  compressing  any  wounded  part,  to 

cause  of  the  superiority  of  knowledge  which  as  to  stop  haomorrhages. 

man  possesses  over  tlie  lower  classes  of  ani*  TOURRETTIA,  in  botany,  so  named 

mals.    It  cannot  be  just  to  attribute  to  this  from  Mons.  de  la  Tourrette,  a  genus  of  the 

cause  alone  this  superiority,  but  indisputa-  Didynamia  Angiospermia  class  and  drder* 

biy,  as  man  is  constituted,  it  is  essential  to  Natural  order  of  Personatae.  Bignoniv,  Job? 

the  degree  of  superiority  now  possessed ;  sieu.    Essential  character :  calyx  twolip- 

mud  we  observe,  tliat  that  tribe  of  animals  ped ;   corolla,  lower  Up  none,   bnt    two 

poiseimes  the  greatest  degree  of  what  may  tootblets  instead  of  it^  capsule  echinate^ 

be  called  human  wisdom,  which  has  this  four-celled,  two-vatved.    There  ia  only  ope 

sense  most  perfect ;  the  bended  muscle  at  species,  viz,  T.  lappacea,  a  native  of  Peru, 

the  end  of  the  elepluint's  trunk  answer-  TOW  to,  in  uaval  afiairs,  is  to  draw  a 

ing  some  of  the  poi  poses  of  the  human  ship,  or  boat,  forward  in  the  water,  by 

fingers.  means  of  a  rope  attached  to  another  tea- 

ToucH  netdUj  among  assayers,  refiners,  sel  or  boat,  which  advances  by  the  efibrt 

&c.  little  bars  of  gold,  silver,  and  copper,  of  rowing  or  sailing.  Towing  is  either  prae- 

combined  together  in  all  the  different  pro-  tised  when  a  ship  is  disabled,  and  rendered 

portions  and  degrees  of  mixture ;  the  use  of  incapable  of  carrying  sail  at  sev;  or  when 

which  is  to  discover  the  degree  of  purity  of  her  sails  are  not  fixed  upon  the  masts,  as  in 

any  piece  of  gold  or  silver,  by  comparing  a  harbour,  or  when  they  are  deprived  of 

the  mark  it  leaves  on  the  touch-stone  with  their  force  of  action  by  a  cessation  of  the 

those  of  the  bars.  wind. 

The  metals  usually  tried  by  the  touch-  TOWER,  a  tall  building,  consisting  of 

atOM  are  gold,  silver,  and  copper,  either  several  stories,  usiuUly  of  a  round  form, 

pure,  or  mixed  with  one  anoUier  indifferent  tliough   sometimes   square   or   polygonal. 

degrees  and  proportions,  by  fusion.     In  or-  Towers  are  built  for  fortresses,  prisons,  &c. 

der  to  find  out  the  purity  or  quantity  of  as  the  Tower  of  London,  the  Tower  of  the 

baser  metal  in  these  various  admixtures,  Bastile,  A:c.    Tlie  Tower  of  London  is  not 

when  they  are  to  be  examined,  they -are  only  a  citadel  to  defend  and  command  the 

compared  with  these  needles,  which  are  city,  river,  Acr.  but  also  a  royal  palace, 

mixed  in  a  known  proportion,  and  pre|iared  where  our  kings,  with  their  courts,  hav^ 

for  this  use.    The  metals  of  these  needles,  sometimes  lodged ;  a  royal  arsenal,  wherein 

both  pure  and  mixed,  are  all  made  into  are  arms  and  ammunition  (or  sixty  thousand 

lliminsB  or  phite^,  one  twelfth  of  an  jjiph  soldiers ;  a  treasury  for  the  jewels  and  or* 

broad,  and  of  a  fourth  part  of  their  br^^^i  namenta  of  the  crown  ;  a  mint  for  coining 

in  thickness,  andean  iiidi  and  a  half  long ;  of  money ;  the  great  archive,  wherein  are 

these  being  thus  prepared,  you  arc  to  en-  preserved  all  the  ancient  records  of  the 

grave  on  each  a  mark  indicating  its  purity,  courts  of  Westmmster,  dec.  and  tbe  chief 

or  the  feature  and  quantity  of  the  admix-  prison  for  state  criminals. 

tore  in  it.  TOZZIA,  in  botany*  so  named  in  honour 

TOURMALINE.    See  Scuorl.  of  Bnmo  Tozzia,    abbot  of  Vallumfrosf, 

TOURN,  the  sheriff's  tooni,  is  the  king's  F.  R.  S.  a  genus  of  the  Didynamia  Angioa^ 

court  of  record,  holden  before  the  sheriff,  permia  class  and  order.    Natural  order  of 

Ant  redressing  of  common  grievances  within  Personatae.    Lysimachiae,  Jussieo.    Easen- 

th^coonty.    This  is  not  now  held.  tial  character:  calyx  five-toothed';  ca|»snle 

TOURN^FORTIA,inbotany,sonamed  one-celled,  globular,  one-aeeded.    There  la 

ia  memory  of  Joseph  Pitton  Toumefort,  a  only  one  spedes,  trix.  T.  alpina,  a  oative^of 

-gowi  of  the  Pentandria  Monogynia  ctoss  the  mountains  of  8 witaeriaiid,  Austria,' Soiit|i 

and  order.    Natural  order  of  Asperifohae.  of  France,  Italy,  and  the  Pj^reoeea. 

Bomfiiiett,  Jusnao.    Essential  dMumcler:  TRACUELIUM,  in  botaiqr,  <Arsiif-«sr<» 

bony  t«o-€eSed|  two~aeeded,  aoperior,  a  genot  of  the  FoatM^iiA  Mooogyaui 
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tnd  order.    Nttarml  order  of  Campanacne.  riaen  together  to  tlieir  present  unpan^lelecf 

Campatiolaces,  Jtnsien.    Esst^iitial  chanio-  height.    See  Coxsi ntcE  and  Mamufac- 

ter :  corolla  funnel-form ;  stigma  globular ;  turbs. 

capsule  three-celled,  inferior.  There  are  By  the  law  of  England,  trade  is  con- 
three  spectesy  all  found  at  the  Cape  of  sideied  so  much  for  the  general  bene- 
Good  Hope.  fit,  that,  by  several  statutes,  particularly 

TRACHICHTHYS,  in  natural  history,  a  Magna  Charta,  9  Henry  HI.  c.  SO,  and 

genus  of^dieft  of  the  order  Thoracid.  Gene-  5  Richard  H.  c.  l,  even  all  merchants,  sJiens, 

ric  character :  head  rounded  in  front,  eye  tnd  not  enemies,  may  safely  come  and  go, 

large,  moudi  wide,  toothlett,  descending ;  and  abide  here,  and  deal,  in  gross  or  by  re- 

giU-toembraae  eightrayed  ;  the  tour  lowest  tail,  in  any  commodities ;  but,  by  statute 

rays  rough  on  the  edges ;  scales  ronih ;  ab-  16  Richard  II.  c  1,  this  was  restrained,  to 

domes  nailed  with  large  carinated  scales,  prevent  merchants,  aliens,  from  selling  any 

The  only  species  under  this  genus  is  T.  thing  by  retail  except  victnals.    And  by 

uostralis,  or  the  soutbenitrachirhthys,  about  several  statutes,    remedies   are  given  for 

five  inches  long,  and  two  deep,  and  a  na-  afien  merchants  against  thouc  by  whom  they 

five  of  New  HoUand.  Its  body  is  so  strong-  may  be  disturbed  in  dieir  dealings.     But 

Ij  coated  with  scales,  that  they  cannot  be  an  alien  cannot  take  a  k-ase  of  a  house, 

detached  without  part  of  the  skin.  Its  eyes  though  be  is  a  merchaut;  but  may  be  a 

are  extremely  large,  its  tail  is  strongly  fork-  tenant  at  will.    And  no  alien  shall  be  a 

ed,  and  its  abdomen  is  caiinaled,  and  cata-  aierchant  or  factor,  unless  naturalizftd,  or 

phracted,  by  a  row  of  eight  strong  scales,  made  demsen,  in  the  Enzlish  plantations  in 

each  of  wfaicfa  pngects  into  a  short  spine  Asia,  Africa,  or  America.    Some  resiraiuta 

pointing  backward,  and  forming  a  sliarp  are  abo  put  upon  the  importation  of  certain 

ked  beneath.     See    Plate   VI.     Pitces.  artides  by  siatnte  11  Edward  III.  c.  5 ; 

fg.r.  3£dwanllV.  c.  4;  19HeliryVII.  c.  21; 

TRACHINUS,  m  mtnial  history,  a  ce-  f5  Henry  VIII.  c  9 ;  and  6  Eliabeth  c.  7. 
BBS  of  fikhes  of  the  order  Jugulare^    Ge>        The  seas  shaU  be  open  to  all  merchants ; 

■eric  character :  head  rumpre«sed,  spinous  and  all  Mbjects  may  trade  to  Spain,  France, 

at  the  top;  giU  membrane  six-nyctd,  the  and  Portugal,  paying  the  cwtoms.    InEag- 

covcis  aralcated ;  lower  hmiaa  serrated,  hmd  an  persons  are  free  to  use  any  trade, 

There  are  two  species.    T.  dnco,  or  the  unless  restrained  by  act  of  parliament,  or 

dn^on-weaver,    is  noally   about   eleven  the  bye-laws  of  some  corporations,  or  by 

inches  long,  sad  inhabits  the  North  Sem  the  King's  charter ;  for  he  m«y  erect  a  cor- 

and  the  Meditemnean,  often  imbedding  porauon  for  the  management  ot'  certain 

itself  in  the  sauJ  on  the  coasts.    It  feeds  trad^,  and  may  even  make  a  monopo'y  of 

on  worms,  insects,  and  small  firiies,  and  some  things  such  as  the  sole  printing  ol  books 

is   in   great  estimatioa  in   Tarious  coon-  of  the  common  law,  statute  books,  English 

tries  of  Europe  for  the  tal»le.    It  is  remark-  bibles,  prayer  books,  civil  law  books,  and 

able  principalK  for  inflicting  very  painful  even  school  iMoks.  as  it  is  said.     But  this 

wounds  with  its  first  dorsal  fin,  vrfaich  is  prerogative  is  somewhat  odiuim,  and  hai  not 

armed  With  ^^vt  strong  and  aJi-krp  spines,  r^crntly  been  enforced,  excepting  in  re- 

The  wounds  thus  given  are  attended  with  4pd^  to  bibles,  the  statutes,  and  prayer 

great  heat  and  violent  redness,  and  are  not  W'Mks. 

a  bttle  dreaded  by  the  fishermen  of  France        But  the  King  cannot  by  his  charter  make 

and  Holland.  a  total  restraint  of  trade.    Even  wiih  re^ 

TRADE,  the  practice  of  exchanging  spect  to  excluding  the  exercise  of  a  trade 
goods,  wares,  money,  bills,  and  other  ar.  in  a  towo,  or  city,  without  heing  fie»  of  it, 
ticles  of  rdlue,  with  the  view  of  adrantaee  there  is  great  doubt  whether  a  charter  with 
or  profit.  It  »  generally  distinguished  into  such  an  exclusive  privilege  is  valid,  except 
foreign  trade,  or  the  export  and  import  of  as  to  London,  where  the  byelaw*  are  coo- 
commodities  to  and  from  other  countries,  firmed  by  act  of  Pariiament,  althooch  many 
and  the  iniernAl  or  home  trade,  or  that  such  vriv ilcges  are  asMimcd  elsewhere,  and 
which  is  carried  on  within  the  country ;  rest  fbr  their  validity  entirely  upon  ancient 
witich  two  branches,  however,  are  rather  custom.  'Ilie  exclusive  trade  of  the  East 
distinct  in  appearunce  than  reality :  one  India  company  is  founded  upon  a  charter, 
supports  the  other,  and  by  their  mutual  confirmed  by  act  of  pariiament,  9  and  10 
connection  and  dei^ndence  the  foreign  and  William  III.  c.  44,  and  subsequent  ttatutcs 
the  domestic  trade  of  Great  Britain  have  ud  by  57  George  IIL  c  97,  trade  is  allows 
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#d  oader  the  pffiot  tretty  with  America 
betweeo  tlNit  CMntry  and  our  fettleinents 
to  the  EMt  Indicfy  either  direct  or  by  way 
of*  Europe. 

If  a  man  contract,  even  for  a  itood  const* 
deration,  not  to  exercise  a  certain  trade 
generally,  such  an  ajpreement  is  toid,  as  be- 
ing in  reatraint  of  tiade ;  bnt  an  agreement 
not  to  exercise  a  certain  trade  within  a  cer- 
tain town,  to  the  prejudice  of  another,  ia 
iralid. 

By  the  statute  5  Eliaabeth,  c.  4,  none 
shall  use  any  manual  occupation  then  used 
in  the  realm,  unless  he  has  been  brought  np 
in  it  as  an  apprentice  for  seven  years,  under 
a  penalty  of  40«.  per  month.  This  statute 
has  by  some  been  considered  as  impofitic, 
and  in  general  nsay  be  constdered  as  a  very 
aUjght  restraint  upon  one  who  is  successful 
in  the  trade.  It  has  received  a  very  liberal 
«oi»tniction,  so  that,  if  a  man  has  worked 
«  a  journeyman  or  master  for  seven  years, 
be  ia  considered  to  have  served  as  an  ap- 
prentice; and  a  penon  who  is  qualifi^, 
and  directs  the  business,  may  have  another 
in  partnership  vrbo  is  not  qualified.  A  trade 
is  aot  transmi«ble,so  as  to  go  to  executors; 
for  if  they  cany  it  on,  they  most  be  per- 
•onally  liable. 

The  principal  restraint  npon  trade  which 
sow  exists  is  by  the  statutes  respecting  lite- 
rary property(see  that  article),  and  the  exclu- 
sive rights  of  inventors,  uikfer  a  patent  for 
a  limited  time.  These  letters  patent  must 
be  for  the  invention  of  new  manufactures  or 
machines,  and  are  to  be  granted  only  for 
fourteen  years  fi^om  the  date  of  the  patent. 
Statote  tl  James  I.  c.  5.  In  order  to 
render  such  a  patent  valid,  it  must  be  under 
the  great  seal,  and  munt  be  inrolled,  and  a 
ipecification  of  the  particular  process,  or 
invention,  must  be  inrolled  iu  Chancery 
within  six  months.  It  is  upon  the  novelty 
of  the  manufacture,  as  it  respects  £ogiand, 
and  the  fidelity  of  the  specification,  that  the 
validity  of  the  patent  depends^  for  if  a  pro- 
<!em  is  not  fully  and  fairly  descril>ed,  or  is 
described  with  any  degree  ol*  fraud  or  con- 
oealment,  the  patentee  cannot  enforce  tlie 
benefit  of  hie  invention,  and  the  patent  may 
be  repealed  npon  application  to  the  Claui- 
eeOor  by  sdreyodos.  Although  au  invt-n- 
lion  b  not  new  abroad,  yet  if  it  lias  not  been 
wed  here,  a  patent  may  be  taken  foi  it. 
See  PATIMT. 

The  aggregate  gain  which  individuals 
engaged  in  foreign  trade  derive  from  it, 
am  by  no  means  be  considered  as  shew- 
iag  the  aBCMiinn  of  wealth  which  the  uk» 


turn  receivei  from  this  ioiure«.  Many  dr- 
rumstances  may  concur  to  diminish,  or  even 
wholly  to  destroy,  the  profit  of  fore^  trade 
in  this  point  of  view,  by  which  the  gains  of 
the  merchant,  and  others,  by  whom  it  ia 
carried  on,  are  not  m  the  least  afl^ted; 
thus,  the  payments  made  tb  other  eoontriea 
for  the  dividends  on  the  share  foMignert 
hold  of  our  public  debts;  remittahecs  of 
subsidies,  or  for  the  maintenance  of  troopa; 
and  the  money  spent  abroad  by  Bntishsnli- 
jects  occanonally  resident  there,  all  openta 
to  the  reduction  of  the  actiwl  wealth  whieh 
this  country  would  otherwise  derive  ffom 
it^  intercoiiree  with  other  nations, which  may 
therefore  be  very  different  from  the  general 
profit  derived  from  trade,  as  a  sum  equal  in 
the  greater  part,  or  even  tlie  vrhole,  of  the ' 
commercial  gain  may  annually,  or  occa^ 
sionally,  be  sent  out  of  the  country  m  the 
various  ways  jusk  mentioned. 

The  balance  of  trade  in  favour  of  this 
country  has  usnally  been  estimated  from  the 
excess  of  the  exports  beyond  the  inqiorts, 
and  a  comparatively  small  amount  of  the 
latter  has  been  always  considered  highly 
desirable.  This  is  a  concise  mode  of  deter- 
mining a  very  important  point;  but  it  ia 
certainly  very  erroneous ;  for,  in  this  view, 
the  whole  of  the  imports  are  considered  as 
if  they  were  paid  for;  vrhereas,  in  fact,  a 
very  large  part  of  the  imports  never  require 
to  be  paid  for  at  all,  and  instead  of  tendiof 
to  draw  money  out  of  fhe  country,  ought  Co 
be  considered  as  an  annual  accession  of 
wealth.  This  particularly  refers  to  the  im- 
ports from  India,  as  fiir  as  they  ar^ipor- 
chased  by  the  territorial  reveones  of  that 
country,  or  by  the  private  capitals  of  indivi- 
duals acquired  there ;  to  snch  proportion  of 
the  imports  from  tlie  West  Indies  as  are  re- 
mittances froih  tlie  income  of  iodividnals 
residing  here;  and  to  the  profits  arising  from 
fisheries  carried  on  in  different  parts  of  the 
world  by  subjects  of  this  coimtry  ordinarily 
residing  here.  Besides  the  evident  impoa- 
sibility  of  making  this  distinction  in  the 
account  of  imports,  the  customhouse  atate- 
ments,  bodi  of  the  imports  and  exports,  are 
totally  inadequate  to  show  even  their  com- 
parative amounts,  as  alnuMt  every  article 
of  merchandtae  is  there  rated  at  a  value  en- 
tirely different  from  its  present  actual  value ; 
but  even  if  these  accounts  of  the  exports 
aud  imports  were  far  better  adapted  to 
show  on  which  side  the  balance  really 
liea  than  they  are,  it  will  be  easily  proved 
that  all  the  sutements  fiwmdtd  on  them,  in 
which  the  anwal  gmn  of  the  coMHy  iram 
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trade  ii  exliihiled  by  Ihr  exeeu  of  rjtparU, 
iBiuE  be  inarcunite.  Siippoie  tlie  ncr- 
clunU  of  tbii  coiiiitry  tn  purchaie,  Tor  ex- 
portstioD,  on  tbeir  owp  accoDOt,  Britjsli 
niamilMctuics  to  llieanioiiBt  of  90,000,0001.; 
the  net  pracce<I>  tlicrpaf  in  ilie  countnu  to 
which  Uiey  are  cupotied,  aflrr  payiug  ah 
cbari^a,  cannol  be  coiuidcied  u  Ifse  than 
32,O00,tKMM.  i  and  this  sum  being  inreiied 
iu  foreign  produce,  and  imported  into  lljii 
coaotrj,  will  amount,  afier  repaying  the 
dutiea  Bod  all  expellees,  to  a  I  leait 
UylOOflOOI.  reluming  the  merchanti  Ilie 
capital  tlip;  bad  origiitallyadvanred,  wilh  a 
profit  of  (1  per  cent.  Here  ii  an  evident 
gain  10  UiE  counliy  of  4,{O0,O00I,,  becaiue 
the  pioda  brought  into  it,  exceed  in  valne 
tbosa  which  were  sent  oai  by  this  Him.  Will 
thoic  wlio  dUcOTcr  the  commercial  prolili 
of  the  country  in  a  small  ainounl  of  im< 
poi'ta,  pretend  that  tbe  advantage  of  (he 
nerchontB,  erof  the  aiale,  would  bave  been 
plater,  if  tbe  ittiparti  received  in  retnni 
for  the  twanty  milliana  aent  out  had  been 
only  of  aixleen  millions  valued 

If  the  merdiandixe  imported  in  return 
for  any  qiianlily  eiported  it  of  greater 
•rtual  value  in  this  country,  that  i-^,  if  it 
yielda  a  greater  price  after  allnwing  for  all 
charges,  and  the  interest  nf  the  capital  em- 
ployed, the  lurplOB  matt  be  an  addition  to 
tbe  w^th  ofthe  lulion;  and  if  the  whole 
of  our  foreign  trade  was  of  lUii  description, 
the  excess  of  tbe  imports  would  ahow  the 
total  profit,  or  tbe  acqaiailion  of  wealth,  by 
the  eicbuige  of  commodities  with  other 
nations.  It  may,  however,  frequently  hap- 
pen, that  a  country  carrying  on  a  profitable 
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eipotla  in  the  produce  or  mundacturrs  of 
other  countries,  in  which  cue  the  imports 
from  otlicT  connlrie*  will  diniiiitih,  and  the 
difiercnce  mutt  be  made  up  by  coin  or  bul- 
lion, vrliich,  in  u  commercial  view,  ou^l  to 
be  considered  nearly  in  tbe  aame  light  as 
any  otiier  articles  uf  merchandize.  In  con- 
seqnence  of  an  act  of  Clwrles  [I.  coin  and 
bullion  arc  exempt  from  entry  at  tbe  cos- 
fom-bouse  on  importation  into  this  king- 
dom, therefore  this  article  cannot  appear 
in  tbe  account  of  iniporls,  though  it  is  well 
known,  that,  beiidea  the  bullion  used  in 
keeping  np  or  increasing  tbe  coin,  and  in 
impurtatiaa  and  exportation  asamerchan- 
diK,  great  qoanlilies  are  imported  as  a  raw 
material  for  tlie  use  of  onr  manufitcltires. 
The  quantity  aent  out  of  tbe  comiiry  legally 
b  known;  tbequantitr  impotted  mtul  be 
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much  greater)  but  wbile  no  account  of  it  u 
laken  (he  real  amoimt  of  tbe  imports  mual 
be  veiy  incomplete,  and  consequently  any 
roneluiions  respecting  tlie  balance  of  trade, 
drawn  from  sncb  a  defective  account,  may 
be  very  erroneous.  It  cannot  be  denied, 
that,  if  the  rountry  derive  a  profit  fram 
its  foreign  trade,  the  value  of  tbe  merchan- 
dize and  of  the  coin  and  bullion  imported, 
miut  logeihcr  exceed  that  of  its  expartx ; 
particularly  as  il  has  been  shown,  that  a 
part  of  tbe  former  ii  to  be  considered  rather 
as  a  remittance  of  properly  from  abroad  to 
its  ownera  in  this  country  tlian  aa  a  rettitn 
for  exports  ;  it  might  indeed  be  otherwise 
for  a  short  period,  from  our  merchants  al- 
lowing a  longer,  or  larger,  credit  to  tbeit 
foreign  correapondentai  but  tliia  would  be 
only  a  temporary  au^>enaion  of  tbe  n- 
turus. 

'llierefure,  as  il  appeals  by  the  Coatom- 
bouse  accDunt),  that  the  value  of  fsreign 
produce  and  nianiifac lures  imporled  is  nsa- 
ally  contidembty  less  tlian  that  of  tbe  es- 
ports,  it  would  follow,  supposing  these  valiw- 
lions  were  correct,  that  tlia  di^rence, 
together  with  a  snui  equal  to  the  whole 
profila  of  Ibrcign  trade,  is  annually  impoittd 
in  cash  and  bullion,  which  are  not  included 
in  those  accounts.  But  if  this  were  le^y 
lite  ease,  our  stock  of  the  precious  tnetaU, 
either  in  Ihe  form  of  bullion,  specie,  or 
Koods  uianufucluted  of  gold  and  silver,i»>ut 
Ii4ve  increased,  not  only  to  an  amoaai 
greater  than  there  is  any  evidence  to  prove, 
but  fiu  bpyond  all  probability.  In  fiict, 
tliLi  rapid  flow  of  weallli  into  tbe  cooDliy 
from  foreign  trade,  wbieli,  although  certainty 
great,  is  probably  less  than  it  would  appear 
in  Ihe  iuiihI  way  of  estimating  it,  has  been 
almost  constantly  counteracted  in  various 
degrees,  by  political  cngagemenla  with 
other  countries,  by  losses  nl  sea,  and  many 
utber  circumslancea,  by  wliicli  wealth  ia 
c^iried  out  of  the  country  withont  any  ad- 
vantageou.  return. 

Tradb  uiadt  denote  certain  regolu- 
windu  at  tea,  blowing  either  constanlly  tbe 
same  vray,  or  altcmalely  this  Way  and  Utat ; 
thus  called  from  tbcir  nsc  in  aavigadon,  aod 
tip  Indian  commerce. 

The  trade-winds  are  of  difTerenl  kind*, 
some  blowing  three  or  six  months  of  the 
year  one  way,  and  then  the  like  apaee  at 
lime  tlie  oppuiitc  way  -,  tlieie  arc  very  com- 
mon in  the  Indian  aeas,  and  are  callul  mon- 
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piciy  which,  off  at  sea,  is  found  to  blow  all 
diy  long  finom  cast  to  west. 

TRADESCANTIA,  in  botany,  spider- 
wmriy  a  genus  of  tbe  Hexandria  Monogynia 
elaii  and  order.  Natural  order  of  Ensatsp. 
Jnnd,  Jotsieo.  Essential  character :  calyx 
three  leaved  ;  petab  three ;  filameoU  equal 
with  jobted  hairs ;  capsule  three-celled. 
There  are  nineteen  species. 
•    TRAGACANTH.    See  Gum. 

TRAGEDY,  a  drama  which  represents 
aone  grand  and  serious  action,  and  which 
Ins  frequently  a  fiital  issue  or  end.  Its  ge- 
nme  object  is  to  pnrif^  and  moderate  the 
IMMtiocia,  by  exhibiting  them  in  their  excess, 
and  to  hold  forth  such  a  picture  of  the 
crimes  and  miseries  of  mankind  as  may 
tnach  us,  by  fear,  to  be  prudent,  for  our 
«ws  sake ;  and,  l^  compassion,  to  be  cha- 
ritable, for  the  sake  of  others.  To  pro- 
dnce  tidt  effect,  three  pr  ^ciples  are  essen- 
tial to  tragedy :  first,  it  ^ould  represent 
•orfeUow^reatures  in  peril  ^^  misfortune ; 
leeoadly,  the  peril  should  inspire  us  with 
wkrm  and  dread,  and  the  misfortune  should 
iBtascat  and  affect  us ;  and,  thirdly,  the  irai* 
latioB  should  be  conformable  ta  nature  and 
tnith ;  that,  while  it  engages  our  attentiony 
it  may  render  even  the  emotions  of  sorrow 
pleasing  to  us.  On  these  principles  are 
Imndedall  the  rules- whidi  relate  to  the 
ehoico  of  a  subject,  to  the  delineation  of 
chanicten,  and  to  the  composition  of  the 
ftUe,  dialogue,  and  action. 

All  ereBtf  and  drcnrastances  wliich  se- 
riously influence  mankind,  and  excite  the 
•tronger  passions,  are  fit  subjects  for  tra- 
gedy. Such,  m  the  hmgnage  of  our  great 
poet,  are 

^ The  whips  and  scorns  o'th'  time ; 

Th'  oppressor's  wrong,  the  proud  man's 

contumely, 
The  pang%  of  despiaVl  love,  the  law*s  de- 

••y, 

The  insolence  of  office,  and  the  spurns 
Tint  patientmerit  of  th'  unworthy  takes." 

To  these  ills  men  in  all  conditions  are  lia- 
ble, bnt  it  is  seMom  that  the  poet  confines 
himtflf  to  a  representation  of  them  in  com- 
■MB  life,  because  the  vicisaitndes  incident 
to  greatness  afford  him  wider  scope  to  dis- 
§iMf  them.  Hence  tragedy,  as  was  before 
obaarved,  is  frequently  tlie  imitation  of  a 
grand  action,  involving  some  important 
ataia  concern,  the  foil  uf  a  chief,  or  the  ao- 
4|sirition  of  a  crown.  Such  events  naturally 
thepurions  of  ambition,  love,  hatred, 
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and  revenge;  ^nd  are  calculated  more 
deeply  to  affect  the  heart  with  sentimeuts 
of  terror  and  pity.  Bnt  whatever  be  the 
subject,  the  actiud  representation  of  tragic 
scenes  ouf^t  never  to  be  carried  to  excess. 
Murder  and  suicide  should  be  banished  fi-om 
the  stage,  or  admitted  only  in  extreme 
cases,  because  t)ie  terror  and  the  pity  which 
such  sights  inspire  are  mmgled  with  a  feel- 
ing of  horror,  at  wliich  human  nature  n» 
volts. 

Of  the  rules  for  the  composition  of  tfa-> 
gedy,  the  most  important  are-  those  of  the 
unities.  (See  Dbama.)  By  the  unities  of 
time  and  place,  it  is  meant,  that  the  stoiy 
should  compreliend  no  longer  a  period  of 
time  than  the  representation,  or,  at  most, 
that  it  sliould  not  exceed  four  and  twenty 
hours ;  and  that  the  place  of  action  should 
never  be  supposed  to  change.  These  rules 
are  insisted  on,  as  necessary  to  preserve  the 
illusion  of  the  scene ;  but  in  many  cases 
they  most  obviously  tend  to  destroy  it  In 
order  to  contrive  the  incidents  of  a  foMe  to 
pass  within  the  time  prescribed,  many  im- 
portant scenes  must  be  related,  instead  of 
being  represented ;  and  to  bring  all  the  per* 
sons  concerned  in  the  drama  to  one  spot, 
during  that  time,  many  violations  of  proba- 
bility roust  be  made.  Hence  it  is,  that  the 
reaiular  tragedies  of  the  French  school  are 
so  barren  of  incident,  and  so  replete  with 
tedious  dechunation.  The  choice  of  a  suIk 
ject  is  there  controlled  by  the  laws  of  time 
pnd  place ;  whereas  the  observance  of  thOke 
laws  should  be  regulated  by  the  nature  of 
tlie  subject.  Perhaps  Uiere  is  not  a  moie 
genuine  tragedy  than  Shakspeare's  ^  Vdtw^^ 
yet  how  vain  would  be  the  attempt  to  new- 
model  it  by  tbe  rules,  and  render  it  equally 
sublime  and  affecting.  The  powers  of  the 
immortal  author  himself  woidd  be  undo- 
quate  to  silK^h  a  task. 

Tlie  unity  of  action  alone  is  in  all  cases 
indispensable.  A  tragedy  is  something  more 
tlian  a  history :  it  is  a  tissue  of  events  not 
merely  succeeding  each  other,  but  arising 
out  of  each  other.  It  is  one  whole  and  en- 
tire action  developed  by  a  series  of  inci- 
dents which  sustain  it  to  the  end,  and  which 
concur  all  to  the  same  point.  If  an  episode 
or  underplot  is  introduced,  it  mast  be 
rendered  aoxiSiary  to  the  maui  ttory,  so  as 
not  to  be  suppressed  withopt  injury  to  it ; 
otherwise  it  must  necessarily  oaostitate  an 
independent  action  of  itself,  and  the  uoitjr 
of  the  subject  would  be  bnriLco; 

Thecxporition,  oropcohig  of  the  fid4e 
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MnJCned  by  the  ancienU  to  tlie  pro-  new  powen,  for  be  has  eipreaied  in  it  toae 

logne ;  with  the  modems  it  is  comprehended  of  the  Miblimett  conception!  of  bunan  f«- 

in  the  fint  act.  This  act  should  fonn  the  obv. 

bans  of  the  rest,  both  with  regard  to  the*       TRAOIA,  in  botany,  so  named  io  me- 

mam  action,  and  to  the  episodes,  so  that  no  nory  of  Hieronymii*  Tn^ns,  a  fenos  •( 

actor  sboold  enter  in  the  snbaeqnent  acta,  ^^  Monoecia  Imndria  cU»A  and  ordrf . 

wIh>  has  not  been  introduced  or  aentiooed  Natural  order  of  Tiicoccs.    EopbortMai, 

in  the  first.  JnssitH     EMcatial  character:  male,  calyx 

By  the  hrtrisne  is  meant  that  eoBcatena-  three-parted;  coroUa  none:  female^  calyx 

tioBof  teHorfaicidentB,  whose  pcrpiexsty  five-parted ;  coroDa  none ;  style  trifid ;  cap- 

anestsfor  athnetheprogremoftheaetioo.  Mile  tiicoccons,  three^elled ;  seeds  solitary. 

1km,  the^  tfienlties  attending  a  pnndpal  There  are  eight  spedcs,  natives  of  the  East 

pcfionage*  in  the  tragedy,  eoostitirte  what  mhI  West  Indies. 

is  piopoly  ealled  the  hitrigue;  and  it  is  TRAOOPOOON,inbotany,^M<s4eard, 

thb  which  heeps  the  spectator  m  saspcnsc,  •   genus  ot   the    Syngenesia   Pmyfunsa 

and  gradonlly  ndies  his  cariosity  to  the  ^oaUs  class  and  order.    Natnral  order  of 

Ughestpiteh  by  the  variety  of  emotions,  hi-  Compositsi   Semiflosenlosse.     Cichoracem, 

terests,amlpasslonavrhichitmvolves.  For  Jnssieo.    Essential  character:   calyx  sim- 

inttance,  in  the  tragedy  of  **  Othdto,*  the  pte;  down  leathered;   receptacle  naked. 

drcamstancesaUendingtheMooi^jeakmsy  There  are  foorteen  spedas. 

strengthen  hit  snspicions  by  degrees,  and  TRAJECTORY  a/u  emmet,  u  ita  path  or 

render  him  **  perplexed  in  the  extreme.*-  orbit,  or  the  line  it  describes  in  its  motion. 

Here  lies  the  intrigue  of  the  piece.  IVs  path  is  supposed,  by  Hevelint,  to  he 

The  dmsumMRf  is  the  unravelling  of  tho  nearly  a  right  line.    Dr.  Halley  ssiiumts  it 

intrigne.    It  ought  to  arise  naturally  from  to  be  a  very  eccentric  ellipse  ;  but  saya,  it 

what  precodef,  and  should  be  quite  unfore-  nmy  often  be  computed  on  the  fupposiltan 

seenybeesnseallhiterestissostamedby  the  of  ita  being  a  parabofai.    Sir  Isaac  Newton 

nneertainty  of  the  mind,  between  fear  and  ihows  how  to  determine  the  tn^toiy  of  a 

hope.   There  ara  instances,  however,  where  comet  from  three  observations.  Sea  **  Fria- 

the  damument,  although  foreseen,  b  ne-  cipia,"  book  3,  Prop.  41. 

vertheless  intenstfaig.  With  regard  to  what  TRAIN,  the  attendance  of  a  great  pcr- 

b  called  poetical  Justice,  we  may  observe,  sost  or  the  trail  of  a  gown,  or  robe  of  stale, 

that  althongb  it  may  be  most  gretefiil  to  be-  In  falconry,  it  denotes  the  tail  of  a  hawk, 

hold  virtue  triumphant  and  vice  disgraced.  Train  is  likewise  used  for  the  nnmhar 

yet  the  drama,  to  be  a  picture  of  human  of  beau  which  a  watch  makes  hi  nn  hour, 

life,  must  sometimes  exhibit  the  reverse  i  or  any  other  certahi  time. 

in  these  cases  it  will  not  be  without  ita  use.  Train  is  also  used  for  a  line  of  gnnpow* 

if  it  direct  our  view  to  *'  something  alter  der,  Uid  to  give  fire  to  a  quantity  thcveof, 

death."  in  order  to  do  execution  by  blowing  np 

The  division  into  acta  is  purely  arbitrary,  earth,  works,  buildings,  ice. 

and  seems  to  have  been  unknown  on  the  Train,  or  Trails  ttf  orf ilZ»>y,  iudndes 

Grecian  stage.     Aristotle  makes  no  such  the  great  guns,  and  other  pieces  of  ord- 

distinction ;  he  speaks  only  of  the  duration  nance,  belonging  to  an  army  in  the  field, 

of  the  piece,  which  has  naturally  only  three  See  Cannon. 

parta,  a  beginning,  a  middle,  and  an  end.  Train  oi/,  the  oil  procured  firom  the 

Horace  insists,  that  there  shall  be  neither  blubber  of  a  whale  by  boiling.    See  the  ar- 

more  nor  less  than  five  acta ;  and  to  thb  tides  Oil. 

rule  most  of  the  moderns  have  adhered.  Train  6«iiids,  or  Trained  fronds,  a  name 

Of  the  style  best  adapted  to  tragedy,  it  given  to  the  militia  of  Cogtand. 

were  trite  to  say,  that  it  should  be  appro-  TRAINING,  or  Tracing,  in  mineralo- 

priate  to  the  characters,    it  may  be  lofty,  gy,  a  term  used  by  the  miners,  to  express 

it  may  be  elegant,  but  it  must  always  ap-  the  tracing  up  the  mineral  appearances  on 

peal  directly  to  the  heart,    The  most  pa-  the  surface  of  the  earth  to  their  head,  or 

thetic  scenes  of  our  tragic  poeta  are  written  original  place,  and  there  finding  a  mine  of 

in  hinguage  very  little  elevated  above  the  the  metal  they  contain, 

dialogue  of  real  life,  and  to  tliis  langiuige  TRAMEL,   an  instrument,  or  device, 

Shakspcare  has,  by  a  combination  and  a  sometimes  of  leatlier,  more  usually  of  rope, 

phraseology  peculiar  to  himself,  imparted  fitted  to  a  horse's  legs,  to  reguUte  his  nio« 
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tioMy  tnd  form  htm  to  an  amble.  It  b  alxo 
taken  in  many  places  for  an  iron  moveable 
fatftrmnent  in  cbimnies,  to  hang  poti  over 
the6re. 

Tramel  nei,  »  a  long  net  wherewith  to 
take  fowl  by  night,  in  champaign  countrien, 
■incb  like  the  net  osed  for  the  low  l>ell, 
both  in  shape,  bigness,  and  mashes.  To  use 
it,  they  spread  it  on  the  gronnd,  so  as  the 
nether,  or  further  end,  fitted  with  small 
ptummets,  may  Ke  loose  thereon  ;  then  the 
other  part,  being  bonie  np  by  men  placed 
at  the  fore  ends,  it  is  thus  trailed  along  the 
ground.-  At  each  side  are  curried  great 
biasing  lights,  by  which  the  biid?  are  rais- 
ed, and  as  they  rise  under  the  net  they  are 
tdiken. 

TRAMMELS,  in  mechanics,  an  instm- 
ment  tt<ed  by  artificers  for  drawing  ovals 
■poll  iKnrds.  It  consistn,  on  one  p^rt,  of 
a  cross  with  two  grooves  at  right  angles ; 
tlie  other  is  a  beam  carr}-ing  two  pins  whidi 
slide  in  those  grooves,  and  al»o  the  describ- 
ing pencil.  Engines  in  general,  intended 
for  turning  ovals,  are  coiistntcted  on  tlic 
same  principles  vrith  tranimeLH:  the  only 
difference  is,  that  in  the  tramroeU  tlie  boani 
ii  at  rest,  and  the  pencil  moves  npoa  it :  in 
the  tnnring  engine,  tlie  tool  which  supplies 
the  place  of  tlic  pencil  is  at  rest,  and  the 
board  moiFet  against  it.    See  Latub,  and 

TURNINIi. 

TRANSACTIONS,  phiO»M>ph'tatl,  a  kind 
of  journal  of  the  principal  tliiiicr^  that  come 
Itefore  the  Royal  Society  of  I^ondun.  S(^ 
SociETT.  It  appears,  that  tli<>  printing!  of 
these  transactions  was  a^w'ays,  from  time  to 
time,  the  single  act  of  the  respective  seci-e 
taries  of  the  Sorlcty,  till  the  piibtiralion  ot 
the  47th  volnmo,  in  17^:),  nritwitli»tan«liii^ 
h  has  been  the  common  opinion,  tliatthrv 
were  pnblii4ied  by  the  antlmrity,  and  under 
the  direction,  of  the  Society  iiiself.  Tlie 
tmth  is,  tliat  the  Society,  as  a  body,  never 
did  interest  themM'Ues  further  in  their  pub* 
lication,  than  by  occasionally  recommend- 
ing  the  revival  of  them  to  some  of  their  se- 
cretaries, when,  firora  the  particular  circnm- 
•tances  of  their  aflPairs,  die  transactions  had 
Imppenetl  for  any  length  of  time  to  l>e  in- 
termitted, and  this  seems  principaHy  to 
have  been  done  with  a  view  to  satisfy  th<> 
pnlilic,  that  their  usual  meetings  were  then 
contbroed  for  the  improvement  of  know- 
ledge, and  benefit  of  mankind,  the  great 
end*  of  their  first  institution  ;  bnt  the  So- 
ciety being  of  late  years  greatly  enhirged, 
and  their  commnnicatiom  more  nutneroos, 
Ibey  Ibnngbt  it  ndvisnble^  that  a  commit 
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tee  of  their  members  ahonld  be  appointed 
to  reconsider  the  papers  read  before  them, 
and  select  out  of  them  such  as  they  should 
judge  proper  for  poblieatiou  ui  the  fntnre 
transactions,  which  was  accordingly  done 
upon  the  V6fh  of  March,  1759. 

Tlie  transactions  are  now  nsuaUy  pohliali- 
ed  in  half  volumes  twice  a  year,  and  each 
member  is  entitled  to  receive  one  copy  gra- 
tis, of  every  part  published  after  \if^  adata- 
sion  into  the  Society.  The  volumes  btfe 
lately  been  abridged  by  Dr.  Hatton  and 
others.  Those  published  before  the  year 
l7Sf>f  were  abridged  in  eleven  volnmet, 
qnarto,  by  Mr.  Jonct,  Mr.  EameSy  and 
Mr.  Marty n. 

TRANSCENDENTAL,  orTiiAliscBH- 
DANT,  something  elevated  or  raised  alMve 
other  tilings ;  which  passes  and  transcends 
tlie  nature  of  other  inferior  things.  Tnuis- 
cendental  quantities,  among  geometricians« 
are  indeterminate  ones,  or  such  as  caimot 
be  fixed  or  expressed  by  any  constant  eqiu- 
tion:  such  are  all  transcendental  curves, 
which  cannot  he  defined  by  any  algebraic 
equation  ;  or  wliich,  when  expressed  by  an 
equation,  one  of  the  terms  thereof  is  a  ya- 
riable  quantity.  Now  whereas  algebraists 
use  to  assume  some  general  letters  or  num- 
hers,  for  the  quantity  sought  in  the^  trans- 
cendental problems,  Mr.  Leibniti  assumes 
general  or  indefinite  equations  for  the  lines 
sought ;  e.  ffr.  putting  x  and  y  for  the  ab- 
sciss and  ordinate,  tlie  equation  he  uses  for 
a  line  sought,  is  a-|-6x-|-cy-|-exy-|- 
/x  X + g-  y  y,  fltc.  =  0,  by  the  help  of  which 
inde^nite  eqiuition,  he  seeks  the  tangent; 
and  by  comparing  the  result  with  the  given 
property  of  tangents,  he  finds  the  value  of 
the  a^^iimod  letters,  a,  b,  c,  d,  kc.  and  thus 
<lofinej»  the  equation  of  the  line  sought. 

If  the  comparison  above-mentioned  do 
not  ptoceed,  he  proifounces  the  line  sought 
not  to  be  an  algebraical,  but  a  transcenden- 
tal one.  This  supposed,  he  goes  on  to  find 
the  species  of  transcendency:  for  some 
trauscendentals  depend  on  the  general  di- 
vision or  section  of  a  ratio,  or  upon  the  lo- 
garithms ;  othen,  upon  thf*  arcs  of  a  circle ; 
and  others,  on  more  indefinite  and  com- 
pound enqniries.  He  theretbre,  besidea  the 
symbols,  x  and  y,  anumes  a  third,  as  r, 
which  denotes  the  transcendental  qtmntity ; 
and  of  these  three,  forms  a  general  equation 
for  the  line  sought,  from  ^^'dch  he  fioifa  ui« 
tangent,  accordi||ii  ^  **■•  ditferenisW  Me- 
thod, vrbicl^'''*"***  *^'*" '"  •'•"•cenden- 
fgXfi^^^^**^*^  The  resnlt  he  eomparea  with 
a*  given  propertiet  of  the  tangent,  and  aa 
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tf fcovpn,  not  only  llje  valiiu  or  a,  b,  c,  J, 
I  Ac  but  also  the  parlicular  nature  of  Ilie 
I  tmuccndeDtal  quantity.  And  thougb  it 
somclioies  happen,  tbal  Ibe  tcveni 
t'  tniiMcndenlals  are  go  to  be  made  ate  of, 
llioae  of  different  natures  too,  one  from 
r  «D0Iber ;  also,  Ilinngh  there  be  treiwcen- 
\  ^tenlioflranwendenUU,  and  a  progression 
••f  Ifiew  m  mpiituni  ;  ytl  we  may  be  satis- 
I  SmI  with  the  most  easy  and  useful  one ;  and 
f  ftr  the  most  pan,  may  h«ve  rccoarw  to 
>Mtne  peculiar  artifices  for  shortening  the 
r  etlcnlus,  aud  reducing  the  problem  to  as 
I  '■iDiple  tonns  as  may  be. 

This  metliod  being  appliiid  to  Ibe  bosi- 
L  -  Bess  of  cjHadratiires,  or  to  the  invention  of 
'  qoadmlices,  in  which  the  property  of  the 
tangent  is  always  pven,  it  is  manifal,  not 
'  only  how  it  may  be  discovered,  whslher 
I  Die  iiiJefinile  qnadralure  may  be  alfebrni- 
'  'ttlly  impossible  ;  but  also,  how,  when  this 
)  'kipoisibilily  is  discovered,  a  transcenden- 
tal qoai^mtrii  may  be  found,  wliicb  is  a  thing 
I  -aot  before  shown.  So  tliat  it  «eenu.  that 
I  geometry,  by  this  method,  is  carried  inli- 
'  'aitely  beyond  the  boimds  to  which  Vieta 
;  And  Des  Cartes  brooRlit  iti  since,  by  tliis 
■ '  Beans,  fi  certain  and  genrml  analysis  is  e«- 
<  tablished,  which  eilEnds  lo  all  problems  of 
Cbo  certain  degree,  and  consequently  not 
h  tomprc bended  within  nlgtbraical  etioa- 
'-tons. 

Again,  in  order  to  manage  transcenden- 
ptd  problems,  wherever  the  business  of  tan- 
gents or  quadratures  occurs,  by  a  calcnlui, 
I'ttere  is  hardly  nay  that  can  be  imanined 
I  riioiter,  more  advanlaeeons,  or  more  uiii- 
I  TMsal,  than  the  differential  calciilns,  or  ana* 
■  Inis  of  indivisibles  aud  inRuites.  By  this 
I  nethod  we  may  explain  the  nature  of  trant- 
' '  euidetttal  lines,  by  an  equation  ;  t.  gr,  let  a 
betbeartbofa  cir<jc,  and  x  the  versed 

MUt ;  then  will  a  ^    /      _^   ~   ;    and   if 
the  ordinate  of  tbe  cycloid  be  y,  then  will 
Sdx 

9=^2^  —  11  +  ^.f^_zrx '  "'''''' 

equation  petfeetly  expresses  tbe  relation 
between  the  ordinate,  ji,  and  the  absciss,  x, 
and  from  it  all  the  properties  of  Uie  cycloid 
may  be  demonstrated. 

Thus  IB  tlie  analytical  calculus  extended 
to  Iliose  liitea  vthicb  bate  hitherto  been^ex- 
elided  ;  for  no  ->llier  reason,  but  dtat  Ihey 
were  Unueht  iorapaw^,  „(■  j|_ 

TRANSCRIPT,  a  cop,    f  „j  original 

writing,  particolarly  tlial  ol  an     .,        ^ 

_<ggMWli  iuMTted  in  Hw  body  of  anotih- 


TRANSFER.  in  commerce,  &c.  an  act 
whereby  a  person  surrenders  his  ri^bt,  in- 
terest, or  property,  iu  any  thing  moveable 
or  immoveable,  lo  ajiother.  The  term, 
transfer,  is  chiefly  used  for  tlic  assigning 
and  msfcius  over  sliares  in  the  slocks,  ur 
public  funds,  to  such  aa  purchase  them  of 
the  proprietors. 

TRANSFORMATION,  in  general,  de- 
notes a  change  of  form,  or  the  assumii^  a 
new  form  different  Irora  a  former  one.  TIlc 
chemists  were  a  Ion;  lime  seeking  the  trans- 
formation of  metals-,  tliat  is,  their  tranunn- 
tatiou,  or  the  manner  of  dianging  Ihcm  into 
sold.    See  Transmutation. 

Tharsforuatiui)  tif  rqualiiiia.  TLe 
doctrine  of  the  tiaiis formation  ufeqnatioiii, 
aud  of  exterminating  their  intcrmediat* 
terms,  is  thus  taii];ht  by  Mr.  Mac  Lwuin. 
The  attirmabte  rests  of  an  equation  are 
changed  into  negative  roots  of  the  tame  va- 
lue, and  the  negative  roots  into  aiGrmatJve, 
by  only  chan^ng  the  sifttu  of  Ihe  terms  al- 
tematety,  beginning  with  the  tecond.  Tbn, 
the  roots  of  Ihe  eqimlion,  J'  — i'— 19x' 
+  4DS;  — 30=0,  are+l,-(-S, +3, — S; 
whereu  the  roots  of  Ihe  same  eqaatkni, 
having  only  Ilie  siens  nf  the  secood  nnd 
fourth  terms  changed,  rii.  I'+x' —  19*" 
--4'Ji  — 30  =  0,  are  — 1,  —  tt.  — 3,-1- S. 

T?  nnderstand  the  reason  of  this  rale,  lei 
ua  awume  an  equation,  as  x^a  x  x  —  t 
X  i  —  c  X  ^  —  tl  X  2  — e,  ic.  =  0,wbo«e 
roots  ate  +«.  +  ft,  +  c,  +  d,  -f-e,  4c.; 
and  anotlier,  liavtn;;  its  roots  of  the  same 
valne,  but  affecled  willi  contrary  wgns,  ■■ 
T+Zxx  +  bXx  +  cX^+dX^^^ 
jtc.  :=  0.  It  is  plajn,  that  tbe  lerma  taken 
allemdlcly,  beginning  from  the  first,  mn 
the  same  in  both  equations,  and  have  Um 
same  sign,  being  products  of  an  even  imm> 
ber  of  the  roots  ;  tbe  product  of  any  two 
roots  having  Ihe  same  sign  as  their  pradset 
when  both  iheir  signs  are  clianged  ;  ai-}-a 
X-fi  =  -«X-|-4. 

But  the  second  terms,  and  all  token  ■!• 
lematcly  from  them,  because  their  coeffi- 
cienli  involve  always  Ihe  products  of  ao 
odd  number  of  the  roots,  will  have  contiaiy 
signs  in  the  two  equations.  For  example: 
the  product  of  four,  rti.  sAcd,  havint  the 
game  sign  m  both,  and  one  eqnalion  in  tfaa 
fifth  trrni  having  ab  cd  x  +i,  aad  4e 
other  aicrlx — e,  it  fallows,  that  tbcir 
product,  otf  iff,  mutt  bave  contiwr;  ligna 
in  tlie  two  equHiioos:  these  two  equalioM, 
therefore,  thul  have  the  same  rooli,  bat 
Willi  contrary  signs,  have  nothing  difiiresi 
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lot  tbe  aignii  of  lli«  sllemale  term),  begin- 
ning wiUi  llie  eecopd.  Piom  nhidi  it  fol- 
lom,  llinl  if  any  equation  i>  givco,  Uld  jrou 
cbaHL'c  tljt  aii^s  0'  Iht  allenutc  tcmu,  be- 
(itniiDR  mih  Uie  Bscond,  llie  new  eqiialion 
will  liave  tooU  uf  liic  Mme  itilMf,  but  willi 
contra ty  ai^ns. 

TRANSIT,  in  mironoroT,  iii((nifie»  tLe 
pamge  of  toy  plaoel,  juat  by,  or  o»er  a 
fiud  »«ir.  or  ilip  Min,  and  of  Hie  moon  in 
particnUr,  eoseKng  or  moving  ovei  any 
planeL    Ste  Vehui. 

TRANSITION,  in  rlietoric,  i«  of  two 
iorti,  Tlie  fint  i»  wlien  a  speech  ii  intto- 
dured  abnipllj  without  expresi  notice 
(riven  of  it;  u  wlien  Milton  give*  an  ac- 
count of  our  fint  an«slor»  evening  devo- 


Then  alio  mad'M  the  niglil. 

Maker  omnipotent,  and  tbou  th«  day  '■" 


The" 


,  when 


writer  suddenly  leaves  the  tnliject  he  is 
upon,  and  pa*«ei  nnlo  anotbcr,  from  which 
it  seem*  different  at  fint  view,  but  ha>  a 
Illation  and  conneelion  with  it,  and  serrei 
10  itlnitnlc  atul  enlarge  it. 

TRANSITIVE,  in  grammar,  an  epithet 
applied  to  wicli  verba  at  signify  an  action 
which  putrn  from  llie  nibject  that  doei  it, 
to  01  npon  another  mbject  which  receive* 
it.  Vuder  tbe  head  of  verbs  tnmitive, 
come  what  we  tuually  call  verbi  active  and 
(lauiir ;  other  vecbi,  whole  action  doet 
not  paa  a 

litei 

TRANSMISSION,  in  optica,  die.  the 
act  of  a  (ranfpareni  body  paning  tlie  rajs 
of  light  Ibrough  ill  lalislance,  or  luffennx 
Ibem  to  p*M;  in  which  >en«e  the  word 
■lands  oppoied  to  refleclinn.  TiammLuion 
is  also  frequently  u^ed  in  tbe  game  aeiue 
with  rvrractiOD,  by  which  moat  bodies,  in 
tranamiitiDg  the  ny»,  do  alio  lefiacl  tliem. 
For  tbe  cause  oriraiuinii^ioD,  or  tlie  reuon 
why  tome  bodies  tianamit,  and  otiicn  re. 
fleet  the  rays-  See  Opacity, 

TRANSMUTATION,  tbf  not  of  Itaos. 

Qtber.  Natnre,  Sir  Iwac  Newton  ob- 
■enei,  aeenM  delisted  with  trammuta- 
tiMn:  be  goes  on  to  eoumerate  Mvent 
kindi  of  natural  Irani mntationi ;  gton 
bodiei,  and  light,  be  inspects,  nay  be  mu- 
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luallf  tratumnted  into   eacb  otherj 
adds,  that  all  bodies  receive  their  acfiTB 
force  from  the  iiariicles  of  light,   wbieb.  | 
enter   their    contpowtion.      For  all   fined  i 
bodies,  whi'H  well  heated,  emit  light  m 
long  at  they  continue  so;  and  again,  li^    ' 
intermingles  itself,  and  inhert'i  in  bodiei,  i 
often  u  ill  rnyt  f^ll  on  the  aolid  panicle)  of  1 
tbote  bodiet.     Again,  water,   which   u  ■   1 
lliiid,  volatile,  laiteleis  salt,  i*  by  heat  Ir 
muted  into  a  vaponr,  which  a  a  kind  of  air,  J 
and  by  cold,  into  ice,  which  i>  a  cold  trai»    ] 
parent  bnttle  alone,  ca.4ily  dinolvable,  i 
this  iione  iacouvcTtible  agara  into  water  bj  J 
heat,  as  vapour  ii  by  cold. 

TnANSMUTATtDN,  in  niehemy,  denotes  ^ 
tlie  nrt  of  cbnniting  or  eialling  imperfect  -J 
metals  into  eold  or  Mlver.  This  i<  4bo  call*  \ 
ed  the  grand  aperation,  and,  they  lay,  is  to  ^ 
he  eftected  with  the  phitatoplict'ii  >l 

SeeALCHEMV. 

Tr AM JULT AXIOM,  in  geometry,  den 
tbe  reduriioD  or  cban^  of  one  Sgttrc  ar    J 
body  into  another  of  tbe  same  area  or 
dily,  but  of  a  diBerent  form  :  a>  a  tria 
into  a  square,  a  pyramid  into  a  parallelopjp- ' 
ed,  Ac.    In  the  higher  geometry,  transnm-  ' 
tatiou  is  used  for  tbe  converting  a  figoN 
into  another  of  the  same  kind  and  order, 
whose  respective  parti  rise  to  the  same  di-    | 

tangents,  SiC.  If  a  rectilinEat  figure  ba 
(rammiltvd  into  anollier,  it  Is  siiflident  that  - 
the  intencctions  of  the  line?  which  com| 
it  be  Iraiuferrcd,  and  the  linea  dr 
through  the  same  in  tbe  new  figure.  If  Iha 
figure  to  be  tianimuted  be  enrvilinear,  tin 
poluli,  langenti.  and  other  right  tines  by 
means  vihereof  the  cuive  line  ii  to  be  dc-  J 
fined,  most  be  lians&trcd. 

TRANSOM,  among  buUders,  dcoolM 
the  piece  that  is  fnmed  across  a  double 
tight  window. 

Thanion,  among  matliematiciam,  signi- 
liM  the  vane  of  a  crosa^taft  or  a  woodni 
number  fixed  acrois,  with  a  square  nbereiw 
itsUde>,dLC. 

TRANsaM,  in  a  iliip,  a  piece  of  limber  1 
which  lies  athwart  the  stern,  between  iha  j 
two  faihioo-pieees,  directly  under  the  gi|»  4 

IKANSPARENCr.inphyurs,  aqn 
in  Mrlain  Iwdies  whereby  they  give  pasnfS  J 
to  the  rays  of  light,  iu  conlradistioetioa  ta 
opacity,  or   tliit  qnality   of  bodies   wliieb 
renders  Ihcm   imperviout  to  the  rays  of 

tight,      Sm  OtACITY, 

TRANSPOSITION,  iu  alKcbta,  the 
bringing   any  tenu    of   an  rquilioo   over 
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to  the  other  nde.     See   Algbbil4   and  ^aftteioi  in  a  »tatc  of  lemi-deeoinpositioD, 

Equation.  arrani^Gd  in   spheroids  of  TarioiMi  magai- 

TRAPA,  in  botany,  water  caUropM^  a  todes,  and  composed  of  thick  conc^tric 

genus  of  the  Tetrandria  Monogynui  cteas  lamellar  diJvtinct  concretions.      Seeoodaiy 

and  order.    Natunl  order  of  Hydrocbari  or  fioetz  traps  are  divided  into  these  which 

des,  JoMieu.     Essential  character :  calyx  are  peculiar  and  characteristic  of  it,  and 

Ibor-parted ;  corolla  four-petalled ;  not  girt  those  which  are  acddentaL    llie  IbraMr 

with  four  opposite  spines,  which  were  the  are  banalt,  porphyry.  Sec.    Among  the  lat- 

leaves  of  Uie  calyx.    There  are  two  spe-  ter  may  be  darsad  nibble  and  smndstMie, 

cies,  riz.  T.  natans,  four-homed  water  cal-  clay,  coal,  and  bituminous  wood.    The  pr»> 

trops;  and  T.  biconis,  two-homed  water  per  base  to  the  secondary  trap  lbnnatiaa» 

caltrops.  o'  in  otlier  words  the  substance,  which  ap- 

TRANSVERSE,   somethfaig  that  goes  pears  to  have  immediately  preceded  it  in 

across  another,  from  comer  to  comer :  thus  the  order  of  formation,  is  aecondary  hme- 

bends  and  bars,  in  heraldry,  are  transverse  »tonc ;  it  is  not,  however,  not  onfi^qncnlly 

pieces  or  bearings :  the  diagonals  of  a  pa-  found  resting  on  sandstone,  on  ar|*ilUte,  «■ 

rallelograro  or  a   square,   are    transverse  pi  >••*  and  even  on  granite.    The  general 

lines :  lines  which  make  intersections  with  order  in  which  the  strata  of  this  fonnaliQD, 

perpendiculars,  are  abo  called  oblique  or  u  the  foUowiny;,  m.  coane  sand,  fine  sand, 

transveme  lines.  sandy  clay,  unctuous  clay,  wakke,  basall* 

TRAP,  in  mineralogy,  is  a  Swedish  terra  amygdaloid,  porphyry,  and  grluislein.    It- 
nignitying  stair.    It  was  first  applied  to  de-  hardly  ever  happens  thai  all  tfaeae  strata 
signate  a  certain  class  of  mountains,  com-  are  met  with  in  the  same  roasa  of  OMNintaia. 
posed  of  nearly  horizontal  strata,  with  per-  No  metallic  veins  are  found  in  this  daai 
pcndicular  breaks,  which  were  supposed  to  of  mountains,  but  the  remaina  of  vegetable 
gNe  a  rade  resemblance  to  a  6ight  of  stairs,  and  marine  organixed  bodies  are  of  freqaent 
Hence  many  species  of  rock,  differing  very  occurrence.    See  Rock. 
much  from  each  other,  were  called  by  the        TRAPEZIUM,  m  geometry,   a  plane 
same  name,  which  caused  much  confiwion..  figure  contained  undfT  four  'wniMpiil  rif^t 
According  to  Werner,  there  are  three  dis-  lines.    1.  Any  three  sides  of  a  trapeiinm 
tinct  classes  or  formations  of  rocks  to  which  taken  together,  are  greater  than  the  fbnrth. 
(he  term  trap  may  be  applied  :  of  these  the  9,  Tlie  two  diagonals  of  any  tiapewuB, 
first  class  In^longs  to  liie  primitive  moon-  divide  it  rnto  four  proportional  triaagl^.. 
tains,  the  second  to  the  transition  moun-  •'}.  If  two  sides  of  a  trapexium  be  paralld, 
tains,  and  the  third  to  tlie  secondary  moun-  the  rectangle  under  the  aggregate  of  the 
tains.    Primitive  traps  are  composed  e&^en*  parallel  sides  and  one  half  their  diatance  n 
tially  of  bomblende,  mingled  with  fcbpar,  equal  to  that  trapezium.    4.  If  a  parallelo- 
and  sometimes  with  pyrites  and  mtc^.     Of  gram  circumscribes  a  trapexium,  so  that 
rocks  belonging  to  tliis  fonualion  there  are  one  of  the  sides  of  the  pareUelogmpi  be  pa- 
four  distinct  species,  rti.  the  common  bora-  rallcl  to  r  diagonal  of  the  trapextum,  that 
blende,  the  schistose  hornblende,  priuiitive  paralleloglam  wilt  be  the  double  of  the  tn- 
griinstein,  and  schistose  grii^tein.    Tran-  pezium.    5.  If  any  trapezium  has  two  of 
sition  traps  are  composed  principally   of  its  opposite  ambles,   each   a   right  angle, 
granular  griinstein,  but  the  mixture  of  the  and  a  diagonal  be  drawn  joining  theae  an- 
ingredients  is  more  intimate,  the  gram  is  glcs ;  and  if  from  the  otlier  two  angiea  be 
finer,  and  tlie  mass  appears  more  homoge-  drawn  two  perpendicubu^  to  that  diagooal, 
neons.    There  are  two  principal  varieties,  the  distances  from  the  feet  of  theae  perpcn- 
rt:.  1.  The  amygdaloid,  which  is  a  rock  of  diculars  to  tliose  right  angles,  retpectivefy 
schistose  hornblende  in  a  state  of  semi-de-  taken,  will  be  equal.    6.  If  the  sidea  of  a 
composition  resembling  fine  ferruginous  clay,  trapezium  be  each  bisected,  and  the  powta 
It  contains  a  number  of  globular  cavities,  of  bisection  be  joined  by  four  rigjlit  linea, 
from  the  sixe  of  a  pea  to  that  of  a  small  ap-  these  Hues  will  form  a  parallelogram,  yrWdU 
pie :  of  these  cavities  some  contam  nothing  will  be  one  half  of  tlie  trapezium.    7.  If 
but  air,  and  are  coated  on  the  inside  with  a  the  diagonals  of  a  trapezium  be  bisected, 
kind  of  vamish;  others  contain  balls  of  and  a  right  luie  joins  these  points,  the  aggie, 
calcareous  spar,  qnartz,  chalcedony,   &c.     gate  of  the  squares  of  the  sides  is  equal  to 
Hie  toadstone  of  Derbyshire  ii  considered     the  aegregate  of  the  squares  of  the  diago- 
by  Werner  as  belonging  to  thb  variety,     nals,  togetlier  with  four  times  of  the  aqipure 
2.  Globular  trap,   composed  of  schistose     of  ttie  riglitliuejoining  the  point  of  bisec* 
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tioo.    8.  In  iny  trapeffiiiin»  the  aggregBte  uys,  in  W,  to  avoid  the  pUntiff's  bill, 

of  tlw  diagomli  it  hu  than  the  aggrefate  either  by  confeatfaig  and  avoidingi  or  by  de- 

of  lonr  ri^t  lines  drawn  from  any  point  nying  and   traven^  the  material  parts 

(except  the  intersection  of  the  diagouab)  thereof.   Tiaverse  is  also  to  take  itsne  npoa 

witfab  the  fignre.  the  chief  mattery  and  to  contradict  or  deny 

TRAVELLER,  in  mTal  affiiirs,  one  or  ~««  ?««»'«<"  ^'  .'^o  traverse  an  office,  b 

more  iron  thimbles,  with  a  rope  spliced  ^  P">^«  ^^  •"  mqmsititn  made  of  tends 

round  them,  sometimes  forming  a  kind  of  ""'  f  ^^  escheator,  u  defective  and  m* 

tail,  but  more  generally  a  species  .of  grom-  ^'^IjL????'    ,   .    ,       .   ^.  .^  ^  .       ^^^ 

m«l,«Klo^onmio^oc^.».  TREASON,  in  Uw, »  AvkM  «to  U|^ 

treason  and  petty  treason.    High  treason  is 

TRAVERSE,  or  Transverse,  u  gene-  j^g^^  ^^^  ^^^  committed  against 

ral,  denotes  sometlung  that  goes  athwart  ^^^  ^^^ty  of  tlie  Ring  or  kingdom,  whe- 

another;  that  is,  crosses  and  cuu  it  oh-  ^^^  j^  y^  ^^  imagmation,  word,  or  deed ; 

"^"^'y*   '                                  ^     J  **  to  compass  or  imagine  the  death  of  the 

Hence,  to  traveiie  a  piece  of  ordnance,  ^j^  g,^„^  ^^  p^^^  ^^  ^^  deBower 

among  gunuerB,  sigmfies  to  turn  or  pomt  j^e  King's  wife,  or  liis  eldest  danghter  un- 

it  which  way  one  pleases,  upon  the  pUt-  „^^^^^  .  „  ^  ^j^^^  ^„.,  ^^^ .  ^  ,^^ 

^®'™*  war  against  the  King  in  hia  realm,  adhere 

In  fortification,  traverw  denotes  a  trendi  ^^  ^  enemies,  counterfeit  his  great  seal, 

with  a  little  parapet,  or  bank  of  earth,  ^^^  ^^^  ^^  ^^^^^^^  ^^  wittingly  to  bring 

thrown  perpendicnlarty  acro«  the  moat,  or  j^^^  ^^^^^  -^^  ^j^  ^j^^  counterfeitod 

other  work,  to  prevent  the  enemy's  camion  ^^^  ^  ^^^^^  ^  Enghuid,  and  otter  the 

froas  raking  it    These  traverses  may  be  ^^^^  j  to  kill  the  King's  Chancellor,  T*ea- 

ftmn  twelve  to  eighteen  feet,  in  order  to  be  „^^  Jistices  of  either  bench,  JnsUces  m 

caanoD  proof,  and  their  height  about  six  or  ^^^  ^f  ^^^^^  ^^  ^^  Oyer  and  Terminer, 

•even  feet,  or  more,  if  the  place  be  exposed  |^j„^  ^  ^^^  p,^  ^^^  ^j^  ^fj^^ .  ^^^^ 

to  any  eminence.  H,^  jQng*,  ^  manael  or  privy  signet,  privy 

TftAVBRSE,  in  navigation,  is  a  compound  teal,  or  foreign  coin  current  bece,  or  dimi- 

course,  wherein  several  different  successive  njshing  or  impairing  current  money.     In 

eooiMs  and  distances  are  known.  To  work  case  of  treason,  a  man  shall  be  drawn, 

n  traverse,  or  to  reduce  a  compound  course  hanged,  and  quartered,  and  forfeit  his  lands 

to  a  single  one,  1.  Make  a  Ubie  of  six  co-  and  goods  to  the  King.    ^5  Edward  III. 

marked,  course ;  distance;  N.S.E.W.  Treason,  petii.    Whenever  a  wife  mar- 


at  the  left  hand,  and  write  the  dcrs  her  husband,  a  servant  his  master  or 

given  courses  and  distances  m  tbenr  proper  mistre»,  or  an  ecclesiastic  a  prelate,' or 

eolnttns.    e.  Seek  the  giten  courses  and  to  whom  he  owes  obedience,  every  one  of 

in  the  traverse  table,  and  let  the  these  oftnces  is  petit  treason. 


corresponding  differences  of  latitude  and  As  every  petit  treason  implies  a  asnrdef, 

departure  be  written  in  their  proper  columns  it  follows,  that  the  mere  killing  of  an  has- 

in  the  table  made  for  the  question.    9.  Add  tumd,  master,  or  prelate,  is  not  always  pe- 

up  the  columas  of  northing,  southing,  east-  tit  treaion ;  for  if  there  arc  net««uch  cir- 

ing,  and  westing  i  tlien  the  difference  be-  cumstances  in  the  case  of  killing  one  of 

twecn  the  sums  of  northing  and  southing  these  persons,  as  would  have  made  it  mur- 

fives  the  whole  difference  of  latitude,  which  der  in  the  case  of  killing  any  other  perMU, 


of  the  same  name  with  the  greater;  and     it  does  not  amount  to  this  offence, 
the  difference  between  the  sums  of  easting        There  can  be  no  accessary  in  high  trea^ 


westing  will  be  the  whole  departure,  aon.    And  it  .seems  to  be  always  agreed, 

which  is  likewise  of  the  same  name  with  the  that  what  would  liave  made  a  man  an  ar- 

^eater.    4.  The  whole  difference,  latitude,  cessary  before  the  fort  in  any  other  felony, 

departure  to  the  couHMMmd  eonvse  be-  aiakea  him  a  principal  in  high  treason. 


ing  found,  the  direct  course  and  distance        As  the  person  of  his  M^ty  was.ana- 
vrlH  be  found  by  Case  IV.  of  plain-sailiag.     gined  in  imminent  danger^  it  was  thought 


8ec  Naviaation,  &c.  neceaaary  to  enact  two  late  slalutesy 

TftATEfttB,  in  hnr,  signifles  sometimes  :)6  George  IIL  c.  7,  and  36  Geoi^ge  UL 

to  dwy,  somethnes  to  overthrow  or  updo  a  c.  8  ;  the  former  to  onhurge  the  eluBsesin 

thing,  or  to  put  one  to  prove  some  matter ;  the  statute  it5  Edward  III.  for  the  greater 

mch  uaad  to  answen  to  W8s  in  chancery ;  safety  of  his  Majesty's  person ;  the  latter 

or  it  it  that  wWch  the  defendant  plaads,  or  ^r  the  preventing  aedltiotu  mcttfogs.   Bat 
VOU  Vf.  K  f 
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on  account  of  the  too  great  length  of  the  certain  penalties.  The  county-stock  whidi 
acts  we  are  obliged  to  refer  the  reader  to  this  officer  has  the  keeping  of,  is  raised  bjr 
them.  There  is  nothing  so  dangerous,  in  a  rating  every  parish  annually ;  and  the  same 
constitutional  point  of  view,  as  what  are  is  from  time  to  time  disposed  of  to  charitsp 
called  constructive  treasons,  by  which  per-  ble  uses,  towards  the  relief  of  maimed  sol- 
sons  are  held  guilty  of  treason,  upon  some-  diers  and  mariners,  prisoners  in  tlie  county 
thing  constructively  deemed  dangerous  to  gaok,  paying  the  salaries  of  governors  of 
the  safety  of  the  King.  houses  of  correction,  and  relieving  poor 

TREASURE  trocey  u  where  any  money  alms-houses,  6lc, 

or  coin^  gold,  silver,  plate,  or  bullion,  is  TREES.    See  Timber. 

hidden  in  the  earth,  or  other  private  phice,  TREMOLITE,  in  mineralogy,  is  a  spe- 

'  the  owner  thereof  being   miknown ;    in  cies  of  the  Talc  genua,  of  which  there  are 

which  case,   the  treasure  belongs  to  the  three  sub-species,   viz,  the  asbestos  -,  the 

King,  or  some  other  who  claims  by  the  common  j  and  the  ghusy  ;  the  colours  of  the 

Knag's  grantj  or  by  prescriptioo.  But  if  he  last  are  yellowisli,  reddish,  grey,  and  green; 

that  hid  it  be  known,  or  afterwards  found  it  occurs  massive  and  crystallized  ;  it  is  ea- 

ont^  the  owner  and  not  the  King  is  entitled  sily  frangible  Und  not  very  heavy  ;  its  cod* 

to  it    If  it  be  found  in  the  sea,  or  upon  stituent  parts  are 

the  earth,  it  doth  not  belong  to  the  King  gjj|^»g 65.00 

but  to  the  finder,  if  no  owner  appear.  Magnesia  ....................  laSS 

TREASURER,  an  officer  to  whom  the  Lune 18.00 

treasure  of  a  prince,  or  corporation,    is  Qudeofiron 0.16 

committed  to  be  kept,  and  duly  disposed  Water  and  carbonic  acid.,.    6.50 

of.    The  Lord  High  Treasurer  of  €hreat  ^999 

Britain  or  fiftt  Commissioner  of  the  Trea-  — ^ — 
sory,  when  in  commission,  lias  under  his 

charge  and  government  all  the  King's  re-  It  is  said  to  emit  a  phosphoric  Ug^t  wfaeB 

Tenue,  which  is  kept  in  the  Exdiequel*.  rubbed  in  the  dark.    Before  the  blow-pipte 

He  holds  his  phice  during  the  King's  plea-  it  melts  without  addition  into  a  cdinlar 

(urey  being  institnted  by  the  deUvery  of  a  wliite  coloured  scoria.    It  is  found  princi- 

, while  staff  to  him:  he  has  the  check  of  all  pally  in  primitive  mountains,  and  b  there 

the  oficeis  employed  in  collecting  the  ens-  usually  imbedded  in  lunestone  ;  it  is  fbmmi 

Umm  wmd  other  royal  revenues ;  and  in  his  in  many  parts  of  Germany,  in  the  Shetbad 

gift  Md  di^KMition  are  all  the  offices  of  tlie  islands,  and  in  the  basaltic  rock  on  wMdi 

nutoBm  in  the  several  ports  of  the  king-  the  castle  of  Edinburgh  is  built, 

dom ;  escheators  in  every  county  are  nomi-  TRENCHES,  in  fortification,  are  dltcbes 

nated  by  him ;  he  also  makes  leases  of  tlie  cut  by  tlie  besiegers,  that  they  may  ap- 

lands  belonging  to  the  crown.    There  is,  proach  more  securely  to  the  place  attacked ; 

besides  the  Lord  Treasurer,  a  Treasurer  of  whence  they  are  also  called  lines  of  ap- 

the  King's  Houshold,  who  is  of  the  Privy  proach.    The  tail  of  the  trench  u  the  place 

Council,  and,  with  the  Comptroller  and  where  it  was  begun,  and  its  bead  is  the 

Stewardof  the  Marshalsea,  lias  great  power,  place  where  it  ends.     The  trenches  are 

To  these  may  be  added  the  Treasurer  of  usually  opened,  or  begun,  in  the  sight- 

the  navy ;  as  also  the  Treasurer  of  the  time ;  sometimes  within  musket  shot,  and 

.  King's  Chamber,  and  of  the  wardrobe ;  and  sometimes  within  half  or  whole  cannon  shot 

most  corporations  throughout  the  kingdom  of  the   place. '   They  are  carried   oo  in 

have  treasurers,  wliose  office  is  to  receive  winding-lines,  nearly  parallel  to  the  works 

their  reuts^  and  disburse  their  common  ex-  of  the  fortress,  so  as  not  to  be  iu  the  view 

pences.    The  Treasurer  of  the  County,  is  of  the  enemy,  nor  exposed  to  the  eneasy's 

an  officer  that  keeps  the  county-stock,  in  shot.  The  workmen  exployed  in  the  trenches 

which  office  there  are  two  in  every  county ;  are  alWayi  Supported  by  a  number  of  troops, 

who  arc  chosen  by  the  nnajor  part  of  the  to  defend  them  against  the  sallies  of  the  be- 

jostices  of  the  peace  at   Easter-sessions,  sieged ;  the  pioneers  sometimes  work  on 

They  ought  to  have  certain  estates  in  lands,  their  knees,  and  are  usually  covered  with 

or  to  be  worth  idOL  in  personal  estate,  and  mantlets  or  finicissons ;  and  the  men  who 

are  to  continue  in  their  office  only  for  a  support  them  lie  fiat  on  their  faces,  in  order 

year,  at  the  end  whereof,  or  vrithin  ten  to  avoid  the  enemy's  sliot. 

days  af^er  the  expiration  of  the  year,  they  TRESPASS,  is  any  transgression  of  the 

must  account  to  their  successors,  under  law,  under  treason,  felony,  or  misprision  ot 
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biiber.  Trespass  si^ifies  going  beyood 
wh.it  is  lawful ;  hence  it  follows,  that  every 
iojiirious  act  i»,  in  the  large  sense  of  this 
word,  a  trespass.  But  as  many  injurious 
acts  are  distiuuuiidied  by  particular  names, 
M  treason,  murder,  rape,  and  other  names, 
the  legal  seme  of  tlie  word  trespass  is  con- 
fined to  such  injurious  acts  as  have  not  ac- 
quired a  particular  name.  Some  trespasses 
jare  not  accompanied  with  any  force ;  a 
trespass  of -this  sort  is  called  a  trespass  upon 
this  cas»e  ;  and  tlie  proper  remedy  for  the 
party  injured,  is  by  an  action  upon  the  case. 
Other  trtrSpaxses  arc  accompanied  with 
force,  either  actual  or  implied.  If  a  tres- 
pass, which  was  accompanied  with  either 
actual  or  implied  force,  have  been  injurious 
to  the  public,  the  proper  remedy  in  evf  ry 
snch  case  is  by  an  indictment,  or  by  infor- 
mation. And  if  a  trespass  that  was  accom- 
panied with  an  actual  force,  have  been  inju- 
rious only  to  one  or  more  private  persons, 
the  offender  is  in  every  such  case  liable  to 
a«i  indictment,  or  to  an  information;  for  al- 
thoagh  tlie  injury  has  in  snch  case  been 
only  done  to  one  or  more  private  persons, 
as  every  trespass  accompanied  with  actual 
ibrce  i3  a  breadi  of  the  peace,  it  is  to  be 
considered  and  puni&hed  as  an  offence 
against  the  public. 

A  man  is  answerable  for  not  only  liis  own 
trespass,  but  that  of  liis  cattle  also.  And 
the  law  gives  t)ie  party  injured  a  double  re- 
medy in  this  case,  by  permitting  him  to 
distrain  the  cattle,  thus  doing  damage,  till 
the  owner  sliall  make  him  satisfaction.  And 
ia  either  of  these  cawea  of  trespass  com- 
mitted on  another's  land,  either  by  a  man 
himself  or  his  cattle,  the  action  tliat  lies  is 
the  action  of  trespass,  with  force  and  arms ; 
for  the  hiw  always  conples  the  idea  of 
force  with  that  of  intrusion  upon  the  pro- 
perty of  another.  In  some  cases  trespass 
ja justifiable;  or  rattier  entry  on  another's 
land  or  boose  shall  not  in  these  cases  be  ac- 
counted trespass ;  as  if  a  man  came  there  to 
clemaDd  or  pay  money  there  payable,  or  to 
execute  in  a  legal  manner  the  process  of  the 
law.  To  prevent  trifling  and  vexatious 
actions  of  trespass,  it  is  enacted,  by  43  £liz. 
c.  6,  2t  and  23  Charles  II.  c.  9,  and  8  and 
9  William  c.  t,  that  where  a  J1U7  who  try 
aa  action  of  trespass  give  less  damages  than 
40a.  the  plaintiff  shall  be  allowed  no  more 
coita  tkan  damages,  unless  the  jodfie  shall 
certify  on  the  back  of  the  record^  that  the 
freehold  or  title  of  the  land  came  cliiefly  in 
l|neatioOi  Bat  if  it  shall  appear,  that  the 
wilful  and  malicious,  the  phun* 
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tiff  shall  have  his  full  costs.  And  everjr 
trespass  is  wilful,  where  tlie  defendant  has 
beeu  forewarned ;  and  malicious,  where  the 
intent  of  the  defendant  appears  to  be  to 
harass  or  injure  the  plaintiff. 

TRET,  i;i  commerce,  an  allowance  made 
for  the  waste,  or  the  dirt,  that  may  lie 
mixed  with  any  commodity,  which  is  always 
four  pounds  in  every  one  hundred  and  four 
pounds  weight.    See  Tare. 

TKEWIA,  in  botany,  a  genns  of  the 
Monoecia  Polyandria  class  and  order.  Es- 
sential character  :  calyx  threc-Ieaved,  su- 
perior ;  corolla  none  ;  capsule  tricoccons. 
There  is  only  one  species,  tiz.  T.  nudiflora ; 
this  id  a  lofty  tree,  with  a  thick  trunk,  co- 
vered with  an  asli-cc^loured  bark  ;  leaves  oh 
long  round  petiolts,  oblong,  ovate,  cordate, 
attenuated  at  the  point ;  dusky  green  00 
the  upper  surface,  but  brighter  on  the 
lower  ;  flowers  on  round  pale  green  pedtin- 
cles,  axillary,  of  an  herbaceous  coloor,  void 
of  5cent.     Native  of  the  East  Indies. 

TRIAL,  the  proceeding  of  a  court  of 
law,  when  tlie  parties  are  at  ij^sue,  such  ast 
the  examination  of  witnesses,  Stc.  to  enable 
the  court,  deUberatcly  weighing  the  evi- 
dence givep  on  both  sides,  to  draw  a  true 
conclusion,  and  administer  justice  accord- 
insjiy. 

TRIANDRIA,  in  botany,  the  name  ot 
the  third  c\hs%  in  tlie  Linnaean  system,  con- 
sisting of  plants  with  hermaphrodite  flowers, 
which  have  three  stamina  or  male  organ|. 
There  are  three  orders  m  this  class  derived 
from  the  nnmber  of  styles. 

TRIANOLE,  in  geometry,  a  figure  of 
three  sides  and  three  angles.  Triangles  are 
either  plane  or  spherical.  A  plane  triangle 
is  contained  under  three  right  lines ;  and  a 
spherical  one  is  a  triangle  contained  under 
tliree  arches  of  great  circles  of  the  sphere. 
Triangles  are  denominated,  from  their 
aiigle.H,  right,  obtuse,  and  acute.  A  right- 
angled  triangle  is  that  which  has  one  right 
angle.  An  obtuseangled-triangle  is  such  as 
has  one  obtuse  angle.  And  an  acut%> 
angled  triangle  is  that  which  luu  all  its 
angles  acute. 

In  every  triangle  the  sines  of  the  sides  are 
proportional  to  the  sines  of  the  opposite 
angles  ;  also  the  sine  of  all  the  three 
angleji  is  equal  to  two  right  ones  ;  and  tlie 
external  angle,  made  by  any  side  prodnce^d, 
is  equal  to  the  sum  of  the  two  internal  and 
opposite  angles.  IVianglea  on  the  same  base, 
and  having  the  tame  heiglit  or  phice^  be- 
tween the  same  parallels,  are  equal ;  wA^O 
triangles  on  equal  ha«eS|  and  between  tli> 
Ff  « 
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same  parallels,  arc  equal.    If  a  perpcndi-  there  arc  sixteen  stars  in  I  he  northern ;  and 

cular  bo  let  fall  upon  tlie  base  of  an  ob-  in  Sharp's  catalogue  tlicre  are  five  in  the 

hqueanglcd  triangle,  the  diflcrence  of  tlie  Boutlurii  triiiiin^Ie. 

squares  of  the  sidts  is  equal  to  tlie  double-  TRI  VNGVLAK  compasscx^  are  such  as 

rectaugle  under  the  base,  and  the  distance  have  three  legs,  or  feet,  thereby  to  take  off 

of  the  perpendicuUr  from  tlie  middle  of  any  triangle  at  once  ;  much  used   in  the 

the  base.    The  side  of  an  equilateral  tri-  construction  of  maps,  globes,  &c. 

angle,  inscribed  in  a  circle,  is  in  power  Triangular  numfrrrx,  area  kind  of po- 

tiiplc  of  tlie  radius.    T!ie  sides  of  a  tri-  lygonal  numbers,  being  the  snms  of  aiith- 

angle  are  cut  prouortionably,  by   a  line  nietical  progressions,  the  difference  of  whose 

drawn  parallel  to  its  base.    A  whole  tri-  terms  is  1. 

angle  Is  to  a  triangle  cut  off  by  a  right  line  Hius  from  the  aritlimctical  nwiibers  1,  ?, 

drawn  parallel  to  Hie  base,  as  tlie  rectangle  3,  4,  5,  6,  are  formed  the  triangnlar  nam: 

under  the  cut  sides  is  to  the  rectangle  of  the  bers  l,  3,  6, 10,  16,  21.    The  sum  of  any 

tWb  other  sides.    In  a  right- an(;led  triangle,  number  n  of  the  tenns  of  the  said  triangnlar 

a  line  drawn  from  tlie  right-angle  at  the  „„^.  ^„  :.  _«  «  ^  *+?  v^  ?_+_? .  ;p  -  w- 

J-    1     .     .1     1       •!-.--.  j:  numbers  is  =  -  x  — -. —  X  — s —  •  it »  be 

top,  perpendicular  to  the  hypolhennsc,  di-  12            3      ' 

"vides  the  triangle  into  two  other   right-  5,  the  sum  will  be  35,  which  is  also  equal  to 

angled  triangles,  which  are  similar  to  the  tlie  sum  of  the  number  of  shot  in  a  triangn- 

first  triangle,  and  to  one  another.   In  every  lar  pile  of  balls,  the  number  of  rows,  or  the 

right-angled  triangle,  the  square  of  the  hy-  number  in  each  side  of  tlie  base  being  n. 

potlicniise  is  equal  to  the  sum  of  the  squares  The  sum  of  the  reciprocals  of  the  trian- 

of  the  otlier  two  sides ;  and,  in  general,  any  ^lar  scries  infinitely  continued  is  equal  to 

figure  described  on  the  hypothennse,   is  *i  =  l-4~i+i'{~io*^<^' 

equal  to  tlie  sum  of  two  similar  figures  Triangular  cunoHf  tiie  tables  of  artifi- 

described  upon  the  two  sides.    In  an  isos-  cial  sini*s,  tangents,  secants,  &c. 

celcs  triangle,  that  is  a  triangle  havmg  two  Triangular  quadrantf  is  a  sector  fiir- 

of  its  sides  equal,  if  a  line  be  drawn  from  nished  with  a  loose  piece,  whereby  to  make 

the  vertex  tu  any  point  in  the  base  ;  the  it  an  equilateral  triangle. 

square  of  that  line  together  with  the  rect-  Hie  calendar  is  graduated  tliereon,  with 

angle  of  tbe  segments  of  the  base,  is  equal  the  suu*s  place,  declination,  and  otlier  ose- 

to  tlie  square  of  the  side.    If  one  angle  of  a  ful  lines ;  and  by  tlic  help  of  a  string  and  a 

triangle  bq  eqnal  to  ISO^  j  the  square  of  the  plummet,  and  the  divisions  gradnated  on 

base  will  be  equal  to  tlie  squares  of  both  the  loose  piece,  it  may  be  made  to  serve 

sides,  together  witli  the  rectangle  of  those  for  a  quadrant. 

sides;  and  if  those  sides  be  equal  to  each  TRIANTH£MA,  in  botany,  a  genus  of 

otlier,  then  the  square  of  tlie  base  will  be  the  Dccandria    Dig\nia  class  and  order. 

equal  to  three  times  the  square  of  one  side.  Natural  order  of  Succulcntv.     Portnlacear, 

or  equal  to  twelve  times  the  square  of  the  Jussieu.    Essential  character  :    calyx  biu> 

perpendicuhir  from    the   angle  upon   the  cronate  below  tlie  tip  ;  corolla  none  ;  sta- 

base.  mina  five  or   ten ;  germ  retnse  ;  capsule 

If  any  angle  of  a  triangle  be  bisected,  cut  round.    Tht-re  are  seven  species, 

the  bisecting  line  will  divide  the  opposite  TRIHOMRTHK,atermappliedbyMos- 

side  in  the  same  proportion  as  the  legs  of  cheubroek  and  others  to  an  iostmment  in- 

the  angle  are  to  one  anotlier.     Kvcry  tri-  vented  for  measurirg  the  friction  of  me- 

angle  is  one  half  of  a  parallelogram  of  the  tuls.     It   consists  of  an   axis   formed  of 

same  base  and  height,    llie  area  of  any  tri-  hard  steel,  passing  through   a  c^-liodrical 

angle  may  be  had  by  adding  all  the  three  piece  of  wood  ;  the  ends  of  the  axis,  which 

sides  together,  and  taking  half  the  sum,  aioliigliiy  polished,  are  made  to  rest  on  the 

and  from  tliat  half  subtracting  each  side  poliKlied  semicircular  cheeks  of  various  me- 

severally,  and    multiplying  tliat  half  sum  tals,  and  the  dcgi-ee  of  friction  is  estimated 

and  the    remainder  continually  into  one  by  nieui»  of  a  weiglit  suspended  by  a  fine 

another,  and  extractins  the  sqnare  root  of  si!ken  string  or  ribbaud  over  the  wooden  cy- 

the  product.    See  Trigonometrv.  Under. 

Triangle,  In    astronomy,  one  of  the  TKIKULUS,  in  botany,  caf/ro/M,  a  genus 

forty-eight  ancient  constellations,  sitnated  of  the  Decandria  Slonogynia  class  and  nr- 

in  the  northeni  hemispliere.    There  is  also  der.  Natural  order  of  Gruiiiales.   Rutaceap. 

a  soutiiern    truingle,  in  die  oUi^r  hem»-  Jussieu.     Essential  character:  c^lyx  live- 

jihere.     According  to  the  Rritish  catalogue,  parted  ;  petals  five,  spreading  :  style  none; 


TKf 

captcile  ^^tt  gibboas  spioy,  inany*8i:eded. 
llitre  are  four  species. 

TRICER\,  in  boUny,  a  genus  of  the 
MoooecinTeUraDdna  class  and  order.  Na- 
tural order  of  TricocctB.  Eupborbiap,  Jns- 
siea.  Essential  character:  male,  calyx 
four-leaved ;  corolla  none ;  filaments  ovate : 
featale,  calyx  five- leaved  ;  corolla  none  ; 
atylet  conical ;  capsole  three-homed,  three- 
celled.  There  b  only  one  species,  viz,  T. 
lavigata,  a  native  of  Jatruuca,  in  mountain 
coppices  in  the  wpstern  parts  of  the  island, 
flovrerinK  In  tlie  spring  months. 

TKICHECUS,  tlie  walrus,  in  natural 
liistofy,  a  genus  of  Mammalia  of  the  order 
Bmta.  Generic  character :  no  fore-teeth 
in  the  fiiU  grown  aninuil,  above  or  below  ; 
tusks  in  tlie  upper  jaw  sohtary ;  grinders 
with  wrinkled  siirtiicrs ;  body  oblong ;  lips 
doubled ;  hind  feet  stretched,  uniting  into  a 
tin.  These  animals  are  all  natives  of  the 
sea,  and  feed  on  sea-weeds  and  slieH-fish, 
hat  are  never  known  to  ^lat  flesli.  Tliere 
are  three  species,  of  which  ilie  principal  is 
T.  rosmarus,  the  arctic  walrus,  or  the  morse, 
'lliis  is  an  animal  of  a  %cry  inelegant  struc- 
ture. It  ha^  a  small  hcail  to  a  vast  body. 
Its  ander  lip  is  covered  with  bristtte  nearly 
of  the  thickness  of  a  erow-quill.  In  iu 
tipper  jaw  it  has  two  laq^e  tusks  from  cne 
to  two  fret  ill  leugth,  and  weighing  from 
three  to  twenty  pounds.  The  walrui^  some- 
times grows  to  the  length  of  eighteen  lect, 
and  the  circiunterence,  about  tlie  thickent 
party  of  twelve.  It  is  principally  found  in 
tlie  high  faititudes  of  the  Northcin  Ocean. 
Tbeae  aaimab  are  gregarious,  and  are  oAcn 
seeo  upon  floating  masses  of  ire,  in  ini- 
menae  naaibers,  tlie  greater  part  slecpintr, 
bat  sooM  always  on  the  watch  to  give  notice 
of  approaching  danger.  They  are  h.irm- 
less  when  not  provoked,  but  some  ac 
conuts  re|»reftent  tlieni  as  highly  formidahle 
in  a' state  of  irritation,  the  eftorts  of  many 
l»einK  combined  against  the  enemy,  and 
lastenins;  with  their  teeth  agaimt  bJab  to 
make  holes  in  tliero,  or  draw  them  tu  the 
bottom.  Others  reptoient  tliem  as  leM 
agitated  by  tlie  fiiry  of  pa»«ioD,  and  us  in- 
clined more  to  flight  tliaii  revence,  adding, 
that  they  are  terrified  by  the  slightest  fliish, 
and  even  tlie  pointing  of  a  musket  uiU 
drive  them  iu  a  moment  out  of  feiglit.  Their 
tntka  serve  the  purpmes  of  aidiii;;  tlteir 
■mveoieilts  upon  the  ice,  into  which  they 
#ra  atock,  and  on  which  they  tliu<i  secure 
their  bold  and  sometimes  drag  on  their  uu- 
aviddjr  bodies.  The  tusks  are  convertible  to 
$ktt  pvpotea  of  iroiy,  and  theic  annnais  are 
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destroyed  for  tlie  profit  deniable  partly 
from  tliese  tusks,  but  principally  for  the 
sake  of  their  oil,  of  which  a  fidl  grown  wal- 
rus will  yield  a  butt.  The  skin  may  be 
manufactured  into  a  very  strong  leather. 
Tlie  atfi'ctiou  between  the  female  and  its 
youn^  one,  for  it  has  seldom  more  tlian  one 
at  a  birtli,  i»  such  that  they  are  said  never 
to  separate,  and  that  when  one  is  killed  the 
survivor  refuses  to  quit  the  dead  body,  and 
is  considered  by  tlie  hunter  as  his  secure 
prey,  llic  walrus  has  been  called,  with 
little  resemblance  to  justify  the  name,  the 
sea-horse  ;  it  is  more  similar  to  a  cow,  but 
most  of  all  to  a  seal.  See  Mammalia, 
Plate  XXI.  Og.  3. 

T.  borealb,  or  the  whale-tailed  manati, 
inhabits  tlie  seas  between  Kamtschatka  and 
America,  llicse  animals  live  in  families, 
generally  consisting  of  a  male  and  teiiiale, 
and  two  young  ones  of  diflfcrent  age.«,  and 
the  attachment  of  the  male  to  the  female  is 
so  great,  tliat  he  will  defend  her  wlien  at- 
.  tacked  tu  the  last  extremity ;  and  if  slus 
happens  to  be  destroyed  and  dragged  to  the 
sliore,  he  will  swim  for  some  days  oft*  the 
fatal  and  detested  spot.  Tlie  manuti  ap- 
proaches very  nearly  to  the  cete  tribe,  and 
its  feet  are  little  more  than  pectoral  fius.  It 
attains  the  immense  length  of  twenty-seven 
feet,  and  the  weight  of  four  tons.  In  winter 
it  is  extremely  lean,  and  its  ribs  may  be  dis- 
tinctly nmnbered.  It  will,  when  pierced 
with  the  har|)oou,  sometime  adhere  tu 
rocks  with  its  feet  with  nncommon  tena- 
city, ah<l  when  forced  from  them  by  a  cord 
drawn  by  thirty  men  or  more,  is  found  to 
have  left  part  of  tlie  skin  of  tlie  feet  be- 
hind. When  any  individual  is  harpooned, 
others  arc  stitcd  to  s\rim  to  its  aid,  endea* 
vouringfAome  to  overturn  the  boat,  othen 
to  brejijg  tUr^  cord,  and  others  again  by 
blows  i»^h  tlicir  tails,  striving  to  dislodge 
the  harpoon.  l*heir  soimds  somewhat  re- 
semble tlie  snorting  of  a  horse,  lliey  are 
never  seen  on  land. 

TRICHILIA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  clasn  and  order.  Na- 
tural order  of  Trihilata*.  Mcha*,  Jussieu. 
£>scntial  character  :  calyx  mostly  five- 
tootlied;  petals  five;  nectary  tooled*  cy- 
lindrical, bearing  the  antliers  at  the  top  of 
the  teeth ;  capsulif  three-celled,  tiiree- 
valved ;  seeds  buried.  There  are  twelve 
species. 

TRICHIUKUS,  the  fricAiar^,  in  natural 
liistory,  a  genus  of  fishes  of  the  order  Apo- 
det.  Generic  character :  bead  leogthaaed ; 
the  gill-coveiB  lateial;  teeth  imiftraid^ 
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4|id  hooked  on  one.  side ;  gill  membrane, 
?even-iayed;  body  compressed  and  ensi- 
form  i  tail  subulate,  and  without  fins.  There 
are  two  species.  T.  argentens,  or  the  silver 
trichinre,  is  about  two  feet  and  a  half  lonir, 
and  inbi^bits  the  lakes  and  rivers  of  South 
America,  and  of  some  parts  of  Asia.  Its 
colour  of  a  bright  silver ;  its  body  tapers 
^dually,  and  terminates  in  an  absolute 
point;  its  dorsal  fin  extends  nearly  through 
tJie  animars  whole  length.  It  is  a  fish  re- 
markable for  its  voracity,  and  has  been 
known  to  leap  into  boats  in  quest  of  prey. 
it  is  used  for  the  table.  The  T.  elecfricus 
IS  of  the  same  size  with  the  former ;  bat 
differs  in  several  circumstances  relating  to 
the  teeth,  jaws,  atifl  tail.  It  is  supposed  tp 
possess  an  electrical  power. 

TRICHOCARPVS,  in  botany,  %  genus 
of  the  Polyandria  Digynia  class  and  order. 
Essential  charactet- ;  calyx  four  or  five- 
parted  \  corollk  none ;  styles  two,  bifid  ; 
capsule  bristly,  four-valved,  many-seeded. 
There  is  only  pbe  ^peties,  viz.  T.  laiirifolia, 
a  native  of  the  woc^s  of  Gaiana. 

TRICHOCEPHALUS,  in  natural  his- 
tory, a  geuas  of  the  Yermies  Intestina  class 
and  order.  Body  ronnd,  elastic,  and  vari- 
ously twisted;  head  or  fore- part  much 
thicker,  and  furnished  with  a  slender  ex- 
aertile  proboscis ;  tail  or  Ipwer  part  long, 
capillary,  and  tapenug  to  a  point.  Titerc 
are  six  species  enumerated,  a^d  named 
from  the  animals  in  which  they  are  found  : 
T.  faominis  inhabits  the  intestines  of  sickly 
children,  generally  the  ccEcum,  and  in  con- 
siderable numbers  ;  it  is  usually  about  two 
inches  long,  and  in  colour  it  resembles  the 
Hsraride^.  yUc  hea(f  is  obtuse  and  fiir- 
nished  with  a  very  slender  proboscis, 
which  it  can  eject  or  retract  at  pleasure  ; 
fnil,  or  tliinner  part,  twice  as  loflg  as  the 
tliirker  end,  and  terminating  in  a  fine  hair- 
like  point.  T.  cqui  found  in  the^intestines 
of  the  horse  ;  there  are  others  found  in  the 
intrstines  of  the  boar,  fox,  mouse,  &c. 

TRICHODA,  iu  natural  history,  a  genus 
of  the  Vermes  Infiisoria.  Worm  invisible, 
pellucid,  hairy,  or  homed.  There  are  s» 
vpnty  or  eighty  species  in  sections.  A. 
hairy.     B.  furnished  with  cirri.  C.  homed. 

TKTCHOMANES,  in  botany,  a^enus 
of  tin;  Cryptogamia  Filires  class  and  order. 
Natural  order  of  Filicrs  or  Ferns.  Generic 
character  :  fractifications  inserted  into  tlie 
inargin  of  the  frond,  sfparate;  involucres 
urn  shaped,  undivided,  opening  oi^tvvardf  ; 
cohimns  extending  beyond  the  involucres, 
•like  styles.  There  are  twenty-seven  spe- 
cies, chiefly  natives  of  the  West  Indies. 
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TRICHOSANTHES,  in  botany,  a  Reira^ 
of  the  M onoecia  Syngenesia  class  and  or- 
der. Natural  order  of  Cucurbitaceae.  Es- 
sential character :  calyx  five-toothed  ;  co- 
rolla five-parted,  ciliate:  male,  filamenta 
three :  female,  style  trifid ;  pome  oblong. 
There  are  seven  species. 

TRICOSTEMA,  in  botany,  a  genoa  of 
the  Didynamia  Gymnospermia  claaa  and 
order.  Natnral  order  of  Vcrticillatae  or 
Labiatae.  Eteehtial  character*.  coroHa^ 
upper  lip  sickle  shaped  ;  stamina  very  ioog. 
Tliere  are  three  ipedes. 

THIDAX;  in  botany,  a  genns  of  the  Syn- 
genesia  Polygamia  Snperflna  class  and  or- 
der. Natural  order  oif  Compoaitae  Oppo- 
sitifolias;  t^rymbiferap,  Jussieu.  Essential 
diaracter :  calyx  imbricate,  cylindrical ; 
coroUets  of  the  ray  tliree-parted  ;  down 
many  rayed,  simple ;  receptacle  ehafly. 
There  Is  only  one  species,  viz.  T.  pro- 
cumbens. 

TRIENS,  in  antiquity,  a  copper  nMHiej 
of  the  value  of  one-lUird  of  an  as,  which  on 
one  side  bore  a  Janus's  bead,  and  on  the 
other  a  water-rat. 

TRIENTALIS,  in  botany,  a  genos  of  the 
Heptandria  Monogynia  class  and  order. 
Natural  order  of  Rotaceae.  LysimachiaK, 
Jussieu.  Essential  character  :  calyx  seven 
leaved ;  corolla  seven  parted,  eqoal,  flat ; 
berry  jniceless.  There  is  biit  one  apecictf 
riz.  T.  EuropiBa,  chick  weed  winter  green. 

TRIFOLIUM,  in  botany,  trrfbU^  a  ge- 
nus of  the  Diadelphia  Decandria  plass  and 
order.     Natural  order  of  Papilionacee  or 
I^eguminoss.    Essential  character:  flowers 
in  a  head  ;  legume  scarcely  longer  than  the 
calyx  ;  nectary  opening,  deciduous.  There 
are  fiAy-one  species.  T.  olTicinale  or  meK- 
lot,  has  naked  racemous  pods,  dispermoasy 
wrinkly,  and  acute,  with  an  erect  stalk.     It 
grows  in  corn-fields,  and  by  the  way-sides, 
but  is  not  common.  The  stalk  is  erect,  fimiy 
striated,  branched,  and  two  or  three  feet 
high  ;  tJie  leaves  temate,  smooth,  obtusely 
oval,  and  serrated  ;  the  flowers  are  small, 
yellow,  pendulous,  and  grow  in   long  dose 
spikes  at  tlie  tops  of  the  branches  ;  Uie  pod 
w  very  short,  turgid,  transversely  wrinkled^ 
pendulous,  and  contains  eitlier  one  or  two 
seeds.    The  plant  has  a  very  peculiar  strong 
scent,  and  disagreeable,  bitter,  acrid  taste, 
but  such,  however,  as  is  not  disagreeable  to 
cattle.    The  flowers  are  sweet  scented.    It 
communicates  a  loathsome  tiavour  to  whci|t 
and  otiier  grain,  so  as  to  render  it  unfit 
for  making  bread.    T.  repens»  white  creep- 
ing trefoil,  or  Dutch  clover,  has  a  creeping 
stalk,  its  flower  gathered  into  an  umbellaf 
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liemd,  «m1  its  pods  tetraspermous.  It  is 
very  common  in  fields  and  pastures.  It  is 
well  known  to  be  excellent  fodder  for  cat- 
tle ;  and  the  leaves  are  a  good  rustic  by- 
pirometer,  as  they  are  always  relaxed  and 
flaccid  in  dry  weather,  but  erect  in  moist  or 
rainy.  T.  pratense,  purple  or  red  clover, 
is  distinguiyhed  by  dense  spikes,  unequal  co- 
rollas, by  l)earded  stipulas,  ascending  stalks, 
and  by  the  calyx  having  four  equal  teeth. 
The  red  clover  is  common  in  meadows  and 
pastures,  and  is  the  species  which  is  gene- 
rally cultivated  as  food  for  cattle.  It 
abounds  in  every  part  of  Europe,  in  North 
America,  and  even  in  Siberia.  It  delights 
moat  in  rich,  moist,  and  sunny  places,  yet 
flourishes  in  those  that  are  dry,  barren,  and 
sliady.    See  Husbanday. 

TRIGLA,  the^raord,  in  natural  history, 
a  genus  of  lUhes  of  the  order  Thoracici. 
Generic  character :  head  Urge,  mailed,  and 
marked  with  rough  lines;  eyes  large;  nos- 
trils double;  gill  covers  spiny;  gill  mem- 
brane seven-rayed;  before  the  pectoral  fins 
of  most  species  tliere  are  articulate  proces- 
ses, somewhat  like  fingers.  There  are  four- 
teen species.  T.  gumardus,  or  the  grey 
gurnard,  varies  in  length  from  one  to  two 
fieet ;  feeds  on  worms  and  insects ;  inhabits 
the  seas  of  Europe,  and  the  coasts  of  this 
island,  and  is  considered  by  many  as  excel- 
lent for  the  table,  though  generally  not  in 
high  estimation.  T.  volitans,  or  the  flying 
gurnard,  is  found  in  the  Indian,  Atkmtir, 
and  Mediterranean  seas.  It  is  about  a  foot 
in  length,  and  its  pectoral  fins  are  of  an  ex- 
traordinary siie,  and  great  transparency. 
Qy  these  it  is  enabled  to  sustain  short  flights 
out  of  the  water,  when  hardly  pressed  by  it^ 
various  enemies. 

TKIGL/>CHIN,  in  botany,  arrow  grass, 
^  genus  of  the  HcxandriaTrigynia  class  and 
order.  Natural  order  of  Tripetaloidesp. 
Jonci,  Jnssien.  Essential  cliaracter  :  calyx 
tjuree-leaved ;  petals  three,  calyx  form  ; 
style  none  ;  capsule  opening  at  the  base. 
ITbere  are  three  species. 

TKIGONELLA,  in  boUiny,f enugrfek, 
a  genus  of  the  Diadelphia  Uecandria  class 
and  order.  Natural  order  of  papilionacex 
•r  Leguminosa*.  Essential  character :  ban- 
ner and  wings  nearly  equal,  spreading  in 
form  of  a  three-petalled  corolla.  There  are 
twelve  species. 

*  TRIQONIA,  in  botany,  n  genus  of  the 
Dindelphia  Decandria  class  and  order, 
^atdcal  order  of  Malpighia?,  Jntsieu.  £s- 
^tial  character:  calyx  five- parted ^  petals 
liyey  iue<pialy  oppennoit  fbyeolnte  at  th^ 
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b.ise  within ;  nectary,  two  scales  at  the  base 
of  the  germ;  filaments,  some  barren;  cap- 
sule leguminose,  three-cornered,  tlu'ee-cel- 
led,  three-valved.  There  are  two  species : 
m.  T.  villosa,  and  T.  hevis;  both  natives  of 
South  America. 

TRIGONOMETRY.  The  business  of 
this  important  science  is  to  find  the  angles 
where  the  sides  are  given ;  and  tba  sides, 
of  their  respective  ratios,  vrhen  the  angles 
are  given;  and  to  find  sides  and  angles, 
when  sides  and  angles  are  partly  given.  To 
efiect  this,  it  is  necessary  not  only  that  tlie 
peripheries  of  circles,  but  also  certain  right 
lines  in  and  about  circles,  be  supposed' 
divided  into  certain  numbers  of  parts.  The 
ancients,  feeling  the  necessity  of  such  a 
pre-division,  portioned  the  circle  into  SfiO 
equal  parts,  which  they  called  degrees; 
each  degree  was  again  divided  into  60  equal 
parts,  called  minutes;  and  each  mmute 
comprised  60  equal  parts,  called  seconds. 
The  modems  have  improved  upon  this  divi- 
sion  by  the  addition  pf  anonius,  or  vernier, 
which  may  be  carried  to  any  extent,  but  is 
usually  limited  to  decimating  the  secdnds; 
noting  each  tenth  part  thereof.  It  would 
luive  been  found  a  considerable  convenience 
in  mathematics,  if  the  circle  had  been  di« 
vided  into  centisimal  parts,  particularly  in 
tri|;onoinetrical  operations;  thus  making 
every  quadrant  to  consbt  of  100  degrees^ 
each  degree  of  100  minutes,  and  each  mi- 
nute of  100  seconds :  there  can,  indeed,  be 
no  doubt  but  all  the  arithmetical  calcnla-' 
tions  relating  to  the  periphery,  as  well  as 
to  the  secants,  sines,  tangents,  radii,  chords^ 
and  complements,  would  by  this  refomui* 
lion  have  been  simplified. 

We  shall  be  brief  on  this  head,  because  it 
would  require  more  space  than  could  be 
allotted  to  any  one  branch  of  science,  were 
we  to  follow  the  whole  .extent  of  trigono- 
metry in  this  pkce.  The  following  defini- 
tions will  be  found  useful :  1.  The  comple- 
ment of  an  arc  is  the  difierence  thereof 
from  a  quadrant;  thus,  if  an  arc  measnret 
60^,  the  coraplement  is  30°.  2.  A  chord, 
or  subtense,  is  a  right  line  drawn  firom  one 
to  the  otiier  end  of  an  arc.  S.  The  sine,  or 
right  sine,  of  an  arc,  is  a  perpendicular  fidi* 
ing  from  one  end  of  an  arc  tp  the  radius 
drawn,  at  right  engles  thereto,  towards  the 
other  end  of  the  arc.  Hencf  it  is  dear  that 
an  arc  of  60^  must  have  its  secant,  its  radhis, 
and  its  chord,  all  of  the  sam^  length,  fonnv 
ing  an  equilateral  triangle.  The  secant  am) 
radius  both  proceed  from  tbb .  c^tre,  b«i 
all  tines  are  panllel  to  a  vcrtidU  Ifneyif^ 
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iBg  through  the  centrr,  and  invariably  fkll  To  find  D  C. 

upon  a  diameter,  drawn  perpendicular  to     ^,  ^^^  ^^^^  ^^^^^^^  jy  ^q^o  55- 9.99 ir?g 

that  right  line.  See  Dialling,  Geoketry,  _        .      ..    T»i^*^                       *  ou/^u* 

and  BfATHiMATicAL  mstruments ;  under     J^  ^^ 'l'^  "^^^S  If;-; I't't^^ 

^hich  various  explanations  will  be  fonnd,    ^  ^  s»°«  «°g»«  »  ^  *2 _^:?1!!? 

whereby  the  student  may  perceive  the  ne*  11.72801 

cessity  for  such  reference.  9.991.32 

The  sohition  of  the  several  oases  in  plane    To  the  side  D  C  54.5S i. 73669 

trigonometry  tlepend  npon   four  propost-  ^b^^= 

tious,  called  axioms,  which  cnmnot  he  too  The  fbrejroing  is  worked  by  logarithntf^ 

perf^tly  onderstoodj^and  ought  ever  to  be  thns:  add  the  logarithm  of  the  second  and 

adverted  to..                                    ,  third  terras  together,  then  dednct  the  Ic^ea- 

Anom  J.  In  any  rightlined  plane  trian-  ""'"^"^  ^^  •*>«  fi"«  ^e™**  and  the  remainder  is 
gle;  if  the  hypothenuse  (or  longest  side)  be  ^«  logarithm  of  the  fourth  term,  or  number 
made  the  radius  of  a  circle,  the  other  two  •«««»»'•    ^^"^  «n  «»«•«  »  greater  th«i  9()», 
sides,  or  legs,  will  be  thwines  of  their  oppo-  ^^  s"*<^»  tangent,  and  secant  of  the  snpple- 
site  angles:  but  if  either  of  the  legs,  includ-  ?»ent,  {t.e,  of  the  number  of  degrees  want- 
ing the  right  angle,  be  made  radius,  the  »o^'ofl8(r)aretobe«sed. 
other  leg  becomes  the  tangent  of  its  oppo-  *' Two  sides,  and  an  an^  opposite  to  on* 
site  angle,  and  the  hypotliennse  the  recant  ^  ™'"»  "«»»«  «»^«»  ^o  ™«  **>«  ^^^  <>PPo- 
of  the  same  angle.     For  in  the  triangte  "^«  •««*«»  »«<*  ^«  *«»^  »»d<*,  fig.  «S.»    The 
ABC,  (fig.  Jl.  Plate  XV.   Trigonometry)  *^^^  BCloe,  DB  65  miles,  and  the  anisle 
let  AB  be  made  the  radius  of  acirde;  and  BCD  3l»49  given  to  find  the  angle  BDC 
with  one  foot  of  the  compasses  on  A  or  B  ^^^^^>  "»<*  ^«  «<*«  C  D. 
describe  a  circle:  it  is  plain  that  the  leg  rr  is. 
BC  will  be  the  sine  of  the  angle  A,  and  To  find  D. 

AC  the  sine  of  the  angle  B;  but  if  AC  be-     As  the  sine  B  D  65 1.81g9l 

comes  radins,  BC  vrill  be  the  tangent  to     ig  to  the  aqgle  C  3l<>49' 9.7iti^8 

the  angle  A,  and  B  A  the  second  thereto.     So  is  tlie  side  BC  106, 9.0?53i 

Again,  by  making  BC  radius,  AC  will  be  "     74^90 

tangent,  and  A  B  the  secant  of  the  angle  B.  i'ltooi 

Hence  it  is  plana  that  the  difierent  sides  .                                                   2£iZ^ 

take  their  names  according  to  that  side     To  sine  angle  D  ICO*  43 9.93458 

which  b  made  radios.  " 

Remark,  that  to  find  a  side,  any  side  To  find  DC. 

may  be  made  radios:  then  say,  as  the  name     As  sme  angle  C  31^49' 9.79198 

of  the  Nde  given  is  to  the  name  of  the  ride     j,  ,^  ^^^  ,j^  ^p  g^ T^gj^ 

required;  so  »  the  side  given  to  the  side    g^  j.  ^-^       ,^  g  ^  j3 

reqtured.    But  to  find  an  angle,  one  of  the . 

given  side*  most  be  made  radhu:  then,  as  11.47683 

the  side  made  radios  is  to  the  other  side ;  9.7fl98 

so  is  the  name  of  the  first  side  (wliicli  is    To  thesine  DC  .56.88 J.75486 

always  radios)  to  the  name  of  the  second  ■ 

skle;  which  fourth  prpportional  must  be  ^,.,^  jjj    ,„               ^  ^^ 

K""if^"?J?l''T'  ""'.^^^'^A   "^  ^"  ^^  ^  ^^  »»™  of  iny  two  sides  b  to 

be  determnied  by  tt>e  «^  «»de  radms:  their  difference  j  .0  is  the  Ungent  of  half 

against  It  tt  the  required  ari^le.    Inanght-  the  sum  of  the  angles  opposite  tfiere,  to  the 

angled  tnangle  yon  most  always  have  two  ^  ^^  ^,f  ^|j^  difference.  Which  half 

«des   or  the  angles  anJ  one  side  given  to  difll^ence,  being  added  to  half  the  sum  of 

find  the  rest.  ^1,^  angles,  gives  the  greater ;  but  if  sub- 

Axiom  II,   In  all  plane  triangles,  the  tracted,  the  remainder  will  be  the  lesser 

•ides  are  in  direct  proportion  to  the  sines  of  angle. 

their  opposite  angles.  Thus,  «*  if  two  angles  "Two  sides,  and  their  contained  angle 

and  one  side  be  given  to  find  either  of  the  given,  to  find  either  of  tlie  other  ancles,  and 

Other  legs."    In  fig.  rt.  the  angle  B  C  D  is  tlie  third  side,  fig.  24."    The  side  B  C  109, 

lOl^^SjT,  the  angle  CBD  is  44<^4t',  and  the  BD  76  leagues,  and  the  angle  CBDlOl<* 30' 

g^en  leg  B  C  is  equal  to  76  of  the  scale  being  given,  to  find  the  angle  B  D  C,  or 

•sspmed;  tDfindtheiidesCDand  BD.  BCD, and  the  side  CD. 
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TbeiideBC 109  109  180^   0' 

BD 76  .r- 76  101"  30^ 

Sbob laS      Diff...    «ir 7Bf  30'  aum  of  Ihe  two mgls 

Half....    ^^9^7         at  D  and  a 


To  find  the  angles  D  and  C. 

As  flic  som  of  the  sides  B  C  and  bD  =185  e.?67:7 

Is  to  the  difference  33  1.51S6I 

Sto  is  the  taDgent  of  half  the  sum  of  angles  C  and  D  39«  15' 9.91«^4 

11.43075 
2.26717 

To  the  tangent  of  half  the  diflference  of  the  angles  C  and  D  8®  17' 9.16358 


To  half  the  som  of  the  angles  D  and  C ^..  39*  15' 

Add  half  the  difference  of  the  angles  C  and  D 8"  1/ 

Gives  the  greater  angle  D 47*  3t' 

Bttt  if  subtracted  (firom  39^  1$)  gives  the  lesser  angle 30"  58' 


Having  the  two  angles,  the  side  is  found  according  to  Axiom  II :  for  it  will  be, 

T9  find  DC 
As  the  sine  angle  D  47«  3t' 9.86786 

Is  to  die  sine  BC109 2.03743 

So  is  sine  angle  B  101  sa' 9.99116 

12.02U6i 
9.86786 

To  the  side  D  C  required  144.8 2.16076 


jy.  In  any  plaae  triangle,  as  tlie  ed  to  half  their  snm,  it  will  give  the  greater 

base,  or  greater  side,  is  to  the  sum  of  the  se^nment ;  but  if  subtracted,  the  remainder 

other  two  sides ;  so  is  the  difference  of  the  will  be  the  lesser  segment.    The  triangle 

sidat  to  the  difierenoe  of  the  segments  of  being  thus  cut,  becomes  two  right  ang&d 

the  base,  made  by  a  perpendicuUr  let  fall  trianj^les  ;   the  hypothenoses  and  bases  of 

from  Uie  angle  opposite  to  the  base :  and  if  whicli  are  given  to  find  the  aiiglet   by 

half  the  difference  of  the  segments  l>e  add-  Axiom  I. 

Three  sides  f^ten  to  find  the  angles. 

The  side  BC  105,  B  D  85,  and  CD  .50  miles,  being  given  to  find  the  angles  B DC, 
BCD,andCBD,  fig.  5. 

BD  =  85 

cn  =  .v) 

•  ^ 

Thesmnof  the  two  shortest  sides 135 

The  difference  of  them...., 35 

The  proportiona  will  be 

As  the  side  BC 105-— 2.02119  — 5?i  the  half  of  greatside^ 

Is  to  the  sum  of  the  sides  BD  and  DC  l35  —  2.K»o.*3  —  22£half  diff.  of  segment. 
So  is  the  diff.  of  the  sides  BD  and  DC   35  — 1.54417      ^^  ii^^  greatest  segment. 

3.67440 

2.02119     30  the  letter  tegmeat. 

PHfcreoee  of  the  tegnieat  of  the  bate,  ?  ^^  ^5321     ** 
or  grt^  aide i 


TRIGONOMERY,  SPHERICAL. 


•  Havoif  divided  the  right-angled  triangle 
into  tto  right-angled  triangles,  the  bypo- 
thenoM  and  bases  of  which  are  given,  to 
find  thi  angles  by  Gnnter.  i.  The  extent 
frouL  1)5  to  135  will  reach  from  35  to  45 
on  tbe  line  of  sines.  2.  The  extent  Iroai 
85  to  7*,  on  the  line  of  numbers,  will  reach 
from  ndioi  to  61^  56'»  the  angle  B  D  A  on 
the  lim.of  sines.  3.  The  extent  froai  50 
to  30,  on  tbe  line  of  nambera,  will  reach 
from  iidins  to  angle  A  D  C  36^  53^,  on  the 
line  of  sines. 

TsiGOKOif ETAY,  tphericaly  rehites  to  tri- 
an^et,  or  figures  which  are  reducible  to 
trianglet,  whose  sides  are  segments  of  cir- 
cles. Thus,  if  we  describe  a  triangle  ou 
any  spherical  body,  say  a  globe,  it  is  evi- 
dent that  all  tbe  sid^  must  be  composed 
of  carved  \mt$ ;  and  it  is  the  same  in  the 
case  of  a  series  of  circles,  or  of  orbits,  ia- 
tersectnig  each  other.  When  two  ei|nl 
circlel  Intersect,  tliey  will  give  a  parabolic 
spindle;  more  or  less  acute,  according  as 
the  centres  of  the  two  circles  may  be  mor^ 
or  less  distant.  When  three  circles  mn- 
toally  intersect,  there  will  be  formed  a  great 
▼ariely  of  spherical  triangles,  of  which  the 
areas,  and  the  properties,  could  not  be 
ascertained  by  plane-trigonometry ;  but 
come  under  consideration  as  parti  of  sphe- 
rical sorfaces.  Tbe  following  definitions 
should  be  clearly  understood ;  they  are  sim- 
ple in  the  extreme,  but  highly  important : 
1st.  The  poles  of  a  sph^^  are  two  points 
in  the  superficies  of  ttit  sphere^  thaf  are  the 
extreme  of  the  axis.  ^d.  The  pole  of  a 
circle  in  a  sphere  is  a  point  in  the  super- 
ficies of  the  sphere,  from  which  all  right 
lines  that  are  drawn  to  the  circumference 
of  the  circle  are  equal  to  one  another.  3d.  A 
great  circle  in  a  sphere,  is  that  whose  plane 
passes  through  the  centre  of  the  ephere ; 
and  whose  centre  is  the  same  as  that  of  the 
sphere.  4th.  A  spherical  triangle  is  a  figure 
comprehended  under  tlie  arcs  of  three  great 
circles  in  a  sphere.  5th.  A  spherical  angle 
is  that  which,  in  the  superficies  of  the 
sphere,  is  contained  under  two  arcs  of  great 
circles ;  and  this  angle  is  equal  to  the  in« 
dinations  of  the  planes  of  the  said  circles.  . 
It  is  particularly  to  be  held  in  mind,  that 
altliougli  we  can,  upon  any  actual  sphere, 
describe  triangles  at  pleasure,  which  may 
Qcaily  embrace  the  whole  circumference, 
yet  that  such  cannot  be  laid  down,  so  as  to 
be  represented  on  paper ;  for  every  side  of 
a  spherical  triangle  is  less  than  a  semi-circle. 

With  respect  to  spherical  triangles,  the 
l^ioer  may  generally  entertain  a  correct 


opinion  of  their  value,  if  be  considers  that 
every  arc  or  segment  of  a  circle  may  iiave 
a  chord  drawn  from  one  to  the  other  extre- 
mity; and  that  tbe  triangle  vrhicb  can  be 
contained  within  such  arc  or  segment,  taking 
the  chord  for  a  hypothenuse,  vrill  determine 
how  much  of  that  circle  has  been  cut  ofl^  and  is 
indoded  between  the  extremes  of  tbe  aeg- 
ment.  It  is  ntteriy  impossible  to  produce 
any  two  measurable  segments  taken  from 
two  different  circles,  which,  hating  chords 
of  equal  length,  will  contam  the  same  angle. 
A  semicircle,  havmg  the  diameter  for  its 
chord,  will  give  a  right  angle ;  for  if  to  any 
point  within  that  semicircle  two  Itnes  bc^ 
drawn,  firom  the  ends  of  the  chord  respee- 
tively,  their  union  at  such  assumed  point 
will  form  a  right  angle.  In  proportion  as 
the  chord  is  less  than  a  diameter,  so  most 
the  segment  be  a  less  part  of  the  whole 
circle,  and  the  angle  contamed  therein  will 
be  more  acute.  Spherical  triangles  may 
be  acute,  right-angled,  or  obtuse,  the  same 
as  on  plane-trigonometry.  In  all  right- 
angled  spherical  triangles,  the  sign  of  the 
hypothenuse  :  radios  ::  sine  of  a  leg  :  sine 
of  its  opposite  angle.  And  the  sine  of  the 
leg  :  radius  ::  tangent  of  the  other  leg : 
tangent  of  its  opposite  angle.  In  any  right- 
angled  spherical  triangle,  ABC  (fig.  25),  it 
will  be  as  radios  is  to  the  co  sine  of  one 
leg,  so  is  the  co-sine  of  the  other  leg  to 
Ae  co-6ine  of  the  hypotlienuse.  Hence,  If 
two  right-angled  spherical  triangles  ABC, 
CBD  (fig.  26),  have  Uie  same  pespendi* 
cular  B  C,  the  co-sines  of  their  hypotl\eniises 
will  be  tu  each  other  directly  as  the  co- 
sines of  their  bases.  In  any  spherical  tri- 
angle it  will  be,  as  radius  is  to  the  sine  of 
either  angle,  so  is  the  co-sioe  of  the  ac{|a- 
cent  leg  to  the  cosine  of  the  opposite  angle. 
Hence,  in  right-angled  spherical  triangles, 
havii^  the  same  perpendicular,  the  co.sines 
of  the  anglejf  at  the  base  will  be  to  eac^ 
otlier,  directly,  as  the  sines  of  the  vertical 
angles.  In  any  right-angled  spherical  tri- 
angle it  will  be,  as  radius  a  to  the  co-oine 
of  the  hypothenuse,  so  is  tlic  tangent  of 
either  angle  to  the  co-tangent  of  the  other 
angle.  A«  the  sum  of  the  sines  of  two  un- 
equal arches  is  to  their  ditTereuce,  so  is  the 
tangent  of  half  the  sum  of  those  arches  to 
the  tadgent  of  half  tJieir  difference  :  and  as 
the  sum  of  their  co-sines  is  to  their  difierence, 
so  is  tlie  co-tangent  of  half  the  sum  of  tbe 
arches  to  the  tangent  of  half  the  difference 
of  tlie  same  arches.  In  any  spherical  tri- 
angle ABC  (fig.  27),  it  will  be,  as  the  co- 
tangent  of  half  the  sum  of  the  angles^  at  tho 
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bate,  is  to  tlie  tanirent  of  half  Uieir  diflfe- 
renea,  ao  i«  the  tangent  of  half  the  vertical 
angle  to  tlie  tani^ent  of  the.  angle  which  the 
perpeiHticiifair  C  D  makes  with  tlie  line  C  F, 
bveeting  the  vertical  angle. 

The  following  propositions  and  remarks 
eottcemiiM  tipherical  triatigles,  will  render 
tlwir  calculation  pernpicuous  and  free  from 
ambigmty.  Ut,  A  spherical  triangle  is  eqiii- 
hteraJ,  iaocelar,  or  scalene,  according  as  it 
has  its  thiee  angles  all  equal,  or  two  of 
tbeiB  equal,  or  all  three  unequal.  9d.  The 
f^reatcst  side  is  always  opposite  the  greatest 
angle,  and  the  smallest  side  opposite  the 
sniallest  angle.  3d.  Any  two  sides,  taken 
together,  are  greater  than  the  third.  4tli.  If 
the  three  angles  are  all  acute,  or  all  right, 
or  all  obtuse,  the  three  sides  will  be,  ac* 
'eordingly,  all  less  than  90",  or  90<',  or  greater 
than  OQo.  5th.  If  from  the  tliree  angles 
A,  B,  C,  of  a  triangle  ABC  (fig.  SB),  as 
poles,  tbefe  be  described  on  the  surface  of 
the  sphere,  three  arches  of  a  great  circle 
DE,  DF,  FE,  formiiig  by  their  intersec- 
tions a  new  spherical  triangle  D£F;  each 
fide  of  the  new  triangle  will  be  the  sapple- 
nent  of  the  angle  at  its  pole;  and  each 
angle  of  the  same  triangle  will  be  the  sup- 
plement of  tlie  side  opposite  to  it  in  the 
triangle  A BC.  6th.  In  any  triangle  ABC 
(fig.  f9),  or  A  6  C,  right-angled  m  A  :  isr, 
The  angles  at  the  hypothennse  are  always 
of  the  same  kind  as  their  opposite  sides. 
Sdly.  The  hypotlienuse  b  greater  or  lesser 
than  a  quadrant,  according  as  the  sides,  in- 
dnding  the  right  angle,  are  of  the  same,  or 
different  kinds ;  that  is  to  say,  accordhig 
as  the  same  sides,  are  either  both  acute,  or 
both  obtuse ;  or,  as  one  is  acute,  and  the 
other  obtuse.  And  vice  vena:  lit.  The 
sides,  including  the  right  angles,  are  always 
of  the  same  kind  as  their  opposite  angles, 
iedly.  Hie  sides,  including  the  right  angles, 
will  be  of  the  same,  or  different  kinds,  ac- 
eordioff  as  the  hypotbenuse  b  less,  or  more, 
than  9CP ;  but  one,  at  least,  of  them  will  be 
of  9(y*,  if  the  hypotlienuse  b  so. 

Considering  it  impossible  to  give  a  po- 
pular idea  of  this  highly-important  branch 
of  niathematic5,  in  any  brief  form,  we  must 
refer  those  readers,  who  with  to  become 
proficient*  therein,  to  the  various  excellmt 
treati»e5  publis^hed  on  that  subject;  par- 
ticularly those  by  Simpson,  BonycasUe, 
P«}iie,  &c. 

TRIGUERA,  in  botany,  a  genus  of  the 
Pentandria  Monog>nia  class  and  order. 
Natoral  order  of  Loridte.  SoUne*,  Jus- 
fien.      Essential  character:   corolla  bell- 
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shaped,  with  an  unequal  border;  nectary 
short,  five- toothed,  surrounding  thf*  germ; 
filaments  inserted  into  the  nectary  ;  berry 
four-celled,  with  two  s^eds  in  each  cell. 
There  are  two  species ;  viz.  T.  ambroaiaca, 
and  T.  inodora:  these  are  both  anmod 
pkints,  and  natives  of  Andalusia,  in  Spain. 

TRILIX,  in  bouny,  a  genus  of  the  ^>- 
lyandria  Monogynia  class  and  order.  Es^ 
sential  character:  calyx  tliree  leaved ;  co« 
rolla  three  petalled ;  berry  five-celled, manyw 
seeded.  There  b  only  one  species ;  vis.  T. 
Intea,  a  native  of  Carthagena,  in  America. 

TRILLION,  in  arithmetic,  a  billion  of 
billions.   See  Arithmetic,  NfJMEKATioir: 

TRILLIUM,  in  botany,  a  genus  of  the 
Hexandria  Trigynui  chus  and  order.  Na- 
tural order  of  Sarmentaces.  Asparagi, 
Jussien.  Essential  character:  calyx  three- 
leaved  ;  corolla  tliree- petalled ;  berry  three- 
celled.    There  are  three  species. 

TRIM  of  a  shipf  her  best  posture,  pro- 
portion of  ballast,  and  hanging  of  her  masts, 
&LC.  for  sailing.  To  find  the  trim  of  a  ship, 
is  to  find  the  best  way  of  making  her  sail 
swiftly,  or  how  she  will  sail  best  Thb  b 
done  by  easing  of  her  masts  and  shrouds; 
some  sliips  sailing  much  better  when  they 
are  sUck,  than  when  they  are  taught,  or 
fiist ;  but  tlib  depends  much  upon  experience 
and  judgment,  and  the  several  friab  add 
observations  which  the  commander  and 
otiier  officers  may  make  aboard. 

TRIMMERS,  in  architecture,  pieces  of 
timber  framed  at  right  angles  to  the  joints, 
against  the  ways  for  cliimoeys,  and  well- 
holes  for  stairs. 

TRINGA,  the  sond-pi^,  in  natnral  bis- 
tory,  a  genus  of  birds  of  the  order  Gralbe. 
Generic  diaracter :  bill  round,  straight,, 
slender,  and  about  the  length  of  the  head ; 
nostrils  small  and  linear;  tongue  slender; 
toes  very  slightly,  if  at  all,  connected  at 
the  base  by  a  membrane ;  hind-toe  weak. 
There  are  thirty  seven  species,  of  wiiich  the 
foUowiiig  are  tlie  principal. 

T.  pngnax,  or  the  rnff,  b  twelve  inches 
long.  '  The  male  b  dbtingiibhed  by  a  mif, 
differing  in  colour  on  almost  every  bird, 
composed  of  long  feathers,  standiog  out  in  a 
pornliar  manner,  and  roiu^tituting  an  ap- 
pearance (iomcMrhat  resembling  the  ft^hion- 
able  neck-nilf  of  tiie  age  of  Queen  Eliia- 
beth.  Tliese  feathen  are  not  acquired  ttH 
the  second  year,  and  continue  only  during 
the  season  of  spring;  after  wfajcfa,  also,  the 
caruncles  which  previoosly  rise  on  the  ftoa 
of  the  male  shrink  back  and  disappear.  The 
males  of  these  bhrds  are  tho^^  $Ur  moQ^ 
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immerouB  than  the  females.    Freqacot  ctfn-  men^ben  of  that  commanity.    The  maater^ 

flicti  between  the  former  are  occasioned  wardens^  and  assistants  of  the  TrinityHoti^, 

(torn  this  cirenflMtance,  alkd  in  the  com-  may  set  up  beaconf ,  and  marks  for  the  sea, 

BMBcement  of  spring  a  male  sandpiper  is  in  soch  places,  near  the  coasts  or  forelands, 

aaid  to  take  bis  station  near  some  water,  as  to  them  shall  seem  meet.    By  a  statute 

and*run  roand  a  particular  spot  snch  a  nnra-  of  Queen  Elisabeth,  no  steeple,  trees,  or 

ber  ot  times,  that  at  lenfth  he  bares  a  clr*  atber  tilings  standing  as  sea  marks,  shall  be 

cnlar  path  upon  the  herbage.    On  the  ap-  taken  away  or  cut  down,  upon  pain  that 

pearance  of  a  female  near  this  spot,  tha  every  person  guilty  of  sach  offence,  shall 

■Mies  engage  in  the  most  animated  and  forfeit  1002.  and  if  the  person  ofiending  be 

ferodous  oontests,  and,  occupied  solely  by  not  possessed  of  the  vahie,  he  shall  be  deem* 

the  idea  of  t? inmpliing  over  their  rivals,  ed  convict  of  outlawry, 
they  sufi^r  themselves  to  be  taken  by  the        TRINOMIAL,  or  Trinomial  roo#,  hi 

net  of  the  fowler,  who  avails  himself  of  these  mathematics,  is  a  root  consisting  of  three 

^lfK»rtiini$jes  for  their  destruction.  In  Eng-  l^irts,  connected  together  by  the  signs -{~  ^ 

land  they  are  migratoiy,  and  are  found  fre-  — >  as  x  4-  y  +  2»  or  a  -f*  ^  —  ^^    ^^^  Bi* 

qucntly  m  lincolnshire  and  the  Isle  of  Ely,  nomial  and  Root. 
where^  after  being  taken,  they  are  fed  for        TRIO,  in  music,  a  part  of  a  concert 

sale,  till  tiaey  at  length  become ,  nearly  a  wherein  three  penons  sing ;  or  more  pro- 

mass  of  marrowy  substance,  and  are  sent  to  perly  a  amsical  compoHition  consisting  of 

the  markets  of  the  metropolis.  three  parts.    Trios  are  the  finest  kinds  of 

T.  vanelltts,  or  tlia  lapwing,  is  thirteen  composition,  and  these  arc  what  please  most 

inches  long,  and  o^  tlie  weight  of  eight  in  concerts. 

ounces.    It  remains  in  England  the  whole        TRIOPTERIS,  in  botany,  a  (renus  of 

year;  lays  its  eggs  on  the  ground;  and  the  the  Decandria  Trigynia  cla*s  and  order, 

female  bird  exereisas  various  arts  to  attract  Natural  order  of  l*rihilalae.     Malpighiss, 

the  attention  of  mischievous  and  depredat-  Jossieu.    Essential  character :   calyx  6}te- 

ing  schoolboys  from  the  discovery  of  her  parted,  witli  two  honey  pores  at  the  base 
nest, and  is  said,  with  this  view,  even  to  on  tlie  outside;  petals  roundish,  clawed; 
pretend  knieness  to  direct  their  pursuit  to  fihmicnts  cohering  at  the  base ;  capsutet 
herselC  In  winter  these  bmis  appear  m  tliree,  one-seeded,  three  or  four-winged, 
flocks  of  several  hundreds,  and  are  caught  There  arc  eiglit  species, 
in  great  numbeia,  bemg  highly  esteemed  for  TRIOSTEUM,  in  botany,  a  genus  of  die 
fo<^.  They  live  chiefly  upon  jrenns,w*fiirh  Pentandria  Mouogynia  class  and  order, 
appear  to  constitute  their  delicious  ban-  Natural  order  of  Aggregatap.  Catirifoita, 
qnet,  and  are  sometimes  fomiliarizcd,  and  Jiissieu.  Essential  cliaracter :  calyx  length 
kept  in  gardens  to  clear  them  of  slogs  and  of  the  corolla;  corolla  one-petalled,  almost 
worms,  in  search  for  which,  both  in  4he  equal ;  bprry  three-celled,  inferior;  seeds 
morning  aud  evening,  they  are  extremely  solitary.  There  are  tlu'ec  species. 
assidnou«.  TRIPARTITE,  someUiing  divided  into 

T.  hypoleucoy,  or  the  common  sand-piper,     three  parts,  or  made  by  tliree  parties,  as  in- 
breeds  in  this  cotintry,  bntsoon  witlidraurs     denture  tripartite. 

after  the  summer.  It  is  abont  eight  inches  TRIPLE  time,  in  music,  a  time  coutist- 
^ng,  and  is  distinguished  by  its  piping  note,  ing  of  three  measures  in  a  bar;  tlie  two 
ft  is  found  m  France,  Siberia,  and  America,     first  of  which  are  beat  witli  the  hand  or  foot 

The  T.  canntus  is  about  ten  inches  in    down,  and  the  tliird  marked  by  its  eleva* 
length,  and  weighs  four  mmces,  and  fre-    tion. 

quents  the  coasts  of  lincolnshire,  where  it  TRIPLARIS,  in  botany,  a  genns  of  the 
i»  taken  in  considerable  numbers,  and  fiit-  Triandria  Trigynia  class  and  order.  Natn- 
tened  for  the  London  market.  By  some  ral  order  of  PoIygonea>,  Jus»ien.  Essential 
these  birds  are  preferred  to  the  ruft*.  character:  calyx  very  iargp,  thiee,  or  six- 

TRINIIT  Ao«s«,  a  kind  of  college  be-  parted;  c^rolia  three- petalled,  or  none; 
longing  to  a  company  or  corporation  of  nut  throe-sided,  within  the  ovate  base  of  the 
•eamen,  who,  by  the  King^  charter,  have  calyx.  There  arc  two  species;  m.  T.  Ame- 
power  to  take  cognizance  of  those  persons  ricana,  and  T.  rainifiora. 
who  destroy  sea-marks,  and  to  get  repara-  TRIPLICATE  ratio,  tlie  ratio  which 
tion  of  soch  damages;  and  to  take  care  of  cubes  bear  to  one  another.  This  ratio  is^to 
other  things  belonging  to  navigation.  At  be  distinguished  from  triple  ratio,  and  may 
present,  niaiqr  in  the  fint  rank  of  society  are    be  thus  conceived :  in   the  geometrical 
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proportions  ?,  4,  8, 16,  32,  as  ttie  ratio  of  on  a  footing  iwitli  the  qaadratnre  of  tb«  cir* 

t)ie  first  term  (2)  is  to  the  third  (8)  diipli-  cle,  and  the  daplicature  of  tlte  cnhe  angle. 
CAte  of  that  of  the  first  to  the  second,  or  of        TRISPAST,  in  mechanics,  a  machme 

the  second  to  the  third,  so  the  ratio  of  the  with  tliree  piiliies,  or  an  ilssemblage  of  tliree 

fiist  to  the  fourth  is  said  to  be  triplicate  of  pnllies  for  raising  of  great  weights, 
tiie  ratio  of  the  first  to  the  second,  or  of       TRITICUM,  in  botany,  wftMf,  a  genua 

tliat  of  tlie  second  to  tlie  third,  or  of  tliat  of  of  tlie  Triandria  Dtgynia  daas  atid  order, 

the  third  to  tlie  fourth,  as  bemg  compound-  Natural  order  of  Graroioa,  Gramineap,  or 

cd  of  three  equal  ratios.    Sec  Ratio.  Grasses.    Essential  character  :  calyx  two- 

TRIPOLI,  in  mineralogy,  a  species  of  vaWed,  soUtarj,  snbtriflorous ;  coroHa  btant 

the  Clay  genus,  is  of  a  greyish  colour:  it  ^>*h  a  pomt   There  are  nineteen  species, 

occurs  maysive,  U  soft  and  friable,  feels  J'    ««tivum,    or    spring-wheat,    has   four 

meagre,  and  does  not  adhere  to  the  tongue.  Jokers  in  a  calyx,  three  of  wliich  mostly 

It  occura  in  veins  and  beds  in  floeU  rocks,  bear  gram.    The  calyces  stand  pretty  dis. 

and  perhaps  in  alluvial  land.    It  is  found  in  ^"*  "^"*  ^^^  <>^^«''»  °^  *>"^»  "*'«  «  fl«t 

beds  in  the  coal  works  of  Thuriugia :   in  «nooth  receptacle.    Tlie  leaves  of  the  ca- 

Derbyshire  it  occurs  iu  veins:  in  Tripoli,  'y*««^«  keel  sliaped,  smooth,  and  they  ter- 

wheucc  iu  name  is  derived,  it  also  forma  ^^^  ^**»  ■  '^^'^  *^^'    The  gimnrs  of 

•veins.  It  is  also  found  in  Russia,Westphaaa,  ™  f^owen  are  smooUi  and  bellying,  and 

Flanders,   Hessia,  Bohemia,  and  Switzer-  ™  <>°'^  •«"  ®'  ^•■««  ^  ^^  fi^*"n>w  in 

land.  When  reduced  to  powder,  it  is  employ-  f^^^r  ^*  7^  *»  termmated  by  a  long  arista, 

€d  for  polishing  metals,  marbleji,  and  other  ^"^y^^f  ^"^  ^^"^  «°^  ^^  beardless.  Tlie 

oiinerals,  and  Ukewise  for  polishing  glass.  «"*"  **  ^^'^^  ^^^^^  *°^  **>""»«•■  ^a"  ^^ 

Fonnerly  it  was  supposed  to  be  a  volcanic  «?""»?«  ^«>«l-    It  is  supposed  to  be  a  na- 

production,  which  lias  beeji  long  since  dis-  ^\^  ?^  »®™«  ^^^  of  Tartary.    The  fiirmers 

proved,  and  it  appears  to  be  an  extremely  ^* '!;  •P^ing-wlieat   becanse  it  will  come 

fine  mixture  ofclay  and  sand.  ^^  the   sickle  with    the  common  wheat, 

n^ntijoiv^T^  I        •     r  though  It  should  be  sown  in  Febmary  or 

TRIPPANE,  in  mineralogy,  is  of  an  ap-  ^arch.    T.  hybeiBum,  winter  or  common 

plegreen,  or  greenish  white     It  occurs  m  ^^eat,    has  also  four  flowers  in  a  calyx, 

mas.,  IS  moderatdy  hard   Md  easily  fran^  three  of  which  are  mostly  producHve.  The 

be.    Specific  gravity  is  3.tl.    Betoj*  the  ^,    ,,  ,^^„^  ^„  ^^^^  ^.^^\  ^^^^^^  ^^^ 

blo^iiipe.  It  becomes  yellow  and  sphts  in-  ^    ^,^,    3,  i„  ^^e  former  species  but  they 

to  ihm  plates,  and  then  melte  into  a  thm  Ve  m>t  quite  so  fiu-  asunder.    ITie  leavw 

tiansparent   glass.    It  ha.  Imherto  been  ^^  j,,^  ^,,      ,^  bellyi^n?,  and  so  smooth 

found  m  Sweden,  m  vei&s  ot  qiuirU  and  t,„j  j^ey  appear  as  if  ptrti^hed,  but  they 

^^^  have  no  ansu.    Ttie  glumes  of  the  flowe» 

TRIPPING,  in  Beraldiy,  denotes  the  too  are  smooth,  and  the  outer  ones,  near 

quick  motion  of  aU  torts  of  deer,  and  of  tlie  top  of  tlie  spike,  are  often  tipped  with 

some  other  creatures,  represented  with  one  short  arUtse.    'ilie  grain  b  rather  plumper 

foot  as  It  were  on  a  trot.  Ihan  ^^  former,  and  is  the  sort  most  gene- 

TRIPSACUM,  in  botany,  a  genus  of  the  rally  sown  m  England  ;  whence  the  name 

Moneecia  Triandria  class  and  order.    Na-  of  common  wheaL    T.  turgidom,  tliick- 

tural  order   of  Gramina,    Gramincis,   or  spiked  or  cone  wheat,  is  easily  distinguish- 

Grasses.    Euential  character :  male,  calyx  ed  from  either  of  the  former  ;   for  thoiiidi 

glume  four-flowered ;  corolhi  glome  mem-  it  has  four  flowers  m  a  calyx,  after  the 

brauaceous:  female,  calyx  ghime  wiUi  per-  manoer  of  tliem,  yet  the  vrhole  calyx,  and 

forated  sinuses ;  corolU  glume  two-valved ;  the  edges    of  the    ghimes,   are    covered 

styleu  two  ;  seed  one.    There  are  two  spe-  with  soft  hairs.    Tlie  calyces,  foo,  stand 

cies,  wr.  T.   dactyloides,  and  T.  herma-  thicker  on  the  receptjrcle,  and  make  tlie 

phroditum.  apijte  appear  mote  turgid.    Some  of  the 

TlirSECTION,   or  Tris«ection,   the  outer  ghimes,  near  tlie  top  of  the  spike,  are 

dividing  a  thing  into  three.    The  term  is  termiiBitcd  by  short  aritCat,  like  tboae  01 

chiefly  used  in  geometry,  for  the  divbion  of  the  common  wheat.    The  gnu  is  sbortei. 

an  angle  into  tliree  equal  parts.  The  trisec-  plumper,  and  nion  CMn-ex  oa  the  ftiack 

tion  of  an  angle  geometrically,  is  one  of  those  than  either  of  the  iatma  tpedei:    Its  va- 

great  problems  whose  solution  has  been  so  rieties  are  mmerDaB,  wui  bare  %anuu^  ap* 

much  sought  by  roathematiciafis  for  these  pelfauions  ia  diSereat  f-ovoue*,  vwin^  u 

two  thousand  yean,  being,  ia  tbis  respect,  the  great  affiui^r  ff  iev»*^  W  t^4a 
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TRITOMA,  in  natonil  history,  a  f^enuM 
of  interAB  of  the  order  Coleoptei  a.  Aotea- 
lue  cUvate,  the  clnb  perfoliate ;  lip  eraar- 
ginate  ;  anterior  feelers  hatchet-shaped ; 
shells  as  long  as  the  body.  There  are  ten 
species,  found  in  ditTerent  parts  of  the 
world.  T.  bipustalata,  i>  bUck ;  shells  with 
H  lateral  scarlet  spot.  It  inhabits  England, 
and  is  found  on  tree  fun^u  The  i^labra  is 
fonnd  iu  Sweden,  under  the  bark  of  trees. 

TRITON,  in  natural  history,  a  nenus  of 
the  Veraieh  Mollusca  class  and  order.  Body 
oblong  ;  moutli  with  an  involute  spiral  pro* 
bosc'ii ;  tentdcuhi  twelve,  six  on  each  side, 
divided  nearly  to  the  base,  the  hind  oi^os 
cheliferous.  T.  littoreous,  inhabits  Italy, 
in  cavities  of  sub-marine  rocks,  and  may  be 
seen  in  various  species  of  Lepas,  particu- 
larly the  anatefera.  It  is  fully  described 
in  the  «*  Philosophical  Transactions,  "  vol. 
60. 

TRITtRATION,  in  pharmacy,  the  act 
of  reducinie  a  solid  body  into  a  subtle  pow- 
der i  called  also  levigatiun,  and  pulveriza- 
tion. 

TRIUMFETTA,  in  boteny,  a  genuf  of 
the  Dodecandria  Monovynia  chiss  and  or- 
der. Natural  order  of  Columniferae.  Ti- 
Kaceop,  Jussien.  Essential  character:  calyx 
five4eaved ;  corolla  five-petalled;  capsule 
hispid,  opening  in  four  parts.  There  are 
eleven  species. 

TRIXIS,  in  botany,  a  ji^nas  of  the  Syniee- 
nesia  Polygamia  Necessaria  class  and  order. 
Natural  order  o*  Composite  Oppesitifohe. 
Corymhifersp,  Ju&(ieu.  EMential  duuac- 
ier :  corollets  of  the  ray  tnfid ;  seeds  hairy 
at  the  tip,  without  any  down ;  receptacle 
cha%.  Hiere  are  three  species,  all  natives 
of  the  We^t  Indies. 

TROCHAIC  tene,  in  the  Latin  poetry, 
■  kind  ot  verse,  so  called,  because  the  tro- 
chees  chiefly  prevail,  as  the  iambus  does  iq 
the  iambic.  It  generally  consists  of  seven 
iktt  and  a  syllable ;  the  odd  feet,  for  the 
most  part,  consist  of  trochees,  though  a  try- 
brachies  is  sometimes  admitted,  except  in 
the  seventh  foot :  these  two  feet  are  Hke- 
wise  used  in  the  other  places,  as  is  also  the 
spondvus  dactylus,  and  anapjestus.  The 
IbUowiug  is  an  example. 
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TROCHE,  in  pharmacy,  a  aort  of  medi- 
cine,  made  of  glatioous  substances,  into  Ut* 
tie  cakes,  and  afterwards  exsiccated. 
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TROCHILUS,  the  kMmming  Krirf,  in  a^ 
tural  history,  a  genus  of  birds  of  the  order 
Picap.  Gtuieric  character :  hill  slender  and 
weak ;  na<«trils  roinate ;  tongne  long,  con- 
stituted of  two  united  ryhndric  tubes,  mad 
missile;  tail  often  fcalhera-,  leca  weak. 
The  bills  of  some  are  curve  J,  and  of  otben 
strait,  wliirh  forms  the  grand  division  of  the 
genus.  There  are  sixty  species  enumerated 
by  Latiiaiu,  and  Gmelinhas  sixt>-five«  The 
birds  of  this  genus  are  the  anaallest  of  ajl 
birds.  Thry  subsist  many  of  them  on  the 
juices  of  (lowers,  which  they  extract  like 
hees,  wl « e  (in  the  wing,  fluttering  over 
tbeir  delicite  repast,  and  making  a  consi- 
derable hnnimiog  sound,  from  which  the^ 
derive  their  designation.  Tliey  are  gregari- 
otK,  and  build  their  nests  with  ereat  neat- 
ness and  elegance,  linine  tliem  with  the 
soAest  materials  they  can  po«sibly  procure. 

T.  colubris,  or  the  red  ttiroated  humming- 
bird, is  rather  more  than  three  inches  loag^ 
and  is  frequent  iii  various  parts  of  NortI 
America.  Its  phmiaee  is  highly  splendid 
and  varying;  it  subsifts  oh  the  heciar  ^ 
flowers,  particularly  those  of  a  Ions  tube, 
like  the  convolvns  or  tulip;  They  will  saf-  - 
fer  themselves  to  be  approach^  very  uea^> 
ly ;  but  on  observing  an  eflfhrt  to  vein 
them,  dart  off  with  the  rapidify  of  an  arroi^. 
A  flower  i^  frequently  the  subject  of  bitter 
conflict  between  two  of  these  birds;  and 
they  will  of)en  enter  an  open  vtindow,  and 
afVer  a  short  contest  retire.  They  aome- 
timei  soar  perpendicularly  to  a  considerable 
heightj  with  a  violent  scream.  If  a  flower 
which  they  enter  fiimishes  them  with  nb 
supply,  tfiey  pluck  it,  as  it  were  in  pnniA- 
ment  and  revenge,  from  its  stalk.  They 
have  been  kept  alive  in  cages  for  seven! 
weeks,  but  soon  perish  for  want  of  their 
usual  food,  for  which  no  adequate  sobtti- 
tute  has  }et  been  found.  Latham,  how- 
ever, mentions  the  curious  circoimtance  of 
their  being  preserved  alive  by  Captaia 
Davies  for  four  montlis,  by  the  expedient 
of  imitating  tutmlar  flowers  witli  paper,  ap- 
propriately painted,  and  filling  the  bottoia 
of  the  tubes  with  sugar  and  water  as  often  as 
they  were  emptied.  Hiey  then  took  their 
nourishment  in  tlie  same  manner  as  when 
onconfined,  and  soon  appeared  ftuniliariaed 
and  happy.  They  lived,  however,  only  torn 
months.  These  birds  generally  build  oil 
the  middle  of  the  branch  of  a  tree,  and  laT 
two  eggs  in  an  extremely  small  and  ad- 
mirably constructed  nest. 

T.  minimos.    This  is  the  smaflest  of  ak 
the  species,  and  is  said,  when  jost  killed^  tn 
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weigh  no  more  than  twenty  grains.  Its  total 
length  is  an  inch  and  a  quarter.  It  is  foniid 
in  the  West  Indies  and  Sonth  America,  and 
it  exceeded  both  in  weight  and  magnitude 
by  seYend  species  of  bees. 

For  the  amethystine  humming-bird  see 
Ayes,  Plate  XIV.  fig.  3. 

TROCHLEA ,  one  of  the  mechanical  pow- 
m,  nsoally  called  a  pulley.  See  Mechanics. 

TROCHOID,  in  geometry,  a  curve  more 
Kenerally  known  by  the  name  of  cycloid. 
See  Cycloid. 

TROCHVS,  in  natural  history,  a  genus 
of  the  Vermes  Testacea.  Animal  a  limax ; 
•bell  nnivalve,  spiral,  more  or  less  conic ; 
apertare  somewhat  anguUr  or  rounded,  the 
■pperside  transverse  and  contracted,  pil- 
lar placed  obliquely.  There  are  about  150 
jpedet,  divided  into  sections  A.  Erect, 
With  the  pillar  perforated*  B.  Imperfo- 
nte,  erect,  the  nmbiUcus,  or  iiavel,  closed. 
Cn  Ttpering,  vrith  an  ezserted  pilhir,  and 
AttiBg  on  the  side  when  placed  on  the  base. 
Of  these  we  may  notice  T.  telescopium : 
shell  imperforate,  striate,  with  a  spind  pil- 
lar. It  inhabits  the  Indian  ocean,  and  is 
•boat  four  inches  long  ;  the  shell  is  taper- 
ing, like  a  telescope  when  drawn  out ;  brown 
liver  colour,  or  blackish,  the  first  whorl  ge- 
nerally barred  with  white;  pillar  a  little 
prominent,  with  a  tooth  or  plait  in  the  mid- 
dle ;  whorls  flattish. 

TROGON,  the  caniatt,  in  natural  his- 
tory, a  genus  of  birds  of  the  order  Picse. 
Oeneric  character :  bill  short,  thick,  and 
convex,  serrated  at  the  edges ;  nostrils  co- 
veted with  stiff  bristles  -,  toes,  two-  before 
and  two  beliind;  tail  of  twelve  featliers. 
Birds  of  this  genns  chiefly  inhabit  South 
Aaerica,  live  sohtary  in  moist  places,  and 
in  pathless  overgrown  ivoods ;  make  short 
flights,  and  subsist  principally  on  insects. 
Tliere  are  seven  species. 

T.  curacui,  the  red-bellied  curocni,  is  an 
inhabitant  of  Cayemie,  and  is  about  as  large 
as  a  magpie.  These  birds  are  not  grega- 
rionsy  and  are  never  seen  but  akme,  or  in 
pairs.  They  lay  their  eggs  in  the  holes  of 
treetnpon  the  rotten  dust,  preparing  no 
nest.  The  male  is  mate,  unless  in  spring, 
and  then  has  a  plaintive  and  monotonous 
note.  The  young,  when  first  hatched,  are 
bare  of  feathers,  and  have  a  head  very  dis- 
piQportionately  large  to  the  body;  they 
ate  fed  with  wsects  and  caterpiUars  till  able 
to  provide  for  themselves,  and  then  left  by 
their  parents,  vrbo  retani  to  their  seqnet- 
tered  hannts,  and  in  September  are  en- 
fifad  vrith  a  second  brood.    When  eon- 
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fined,  they  refuse  all  food,  and,  onsa- 
quently,  soon  perish. 

TROLLIUS,  in  botany,  globe  fitr,  a 
genus  of  the  Polyandria  Polygyntclaas 
and  order.  Natural  order  of  Mnlttiqne. 
Raimnciilaceae,  Jussieu.  Essential  arac- 
ter:  calyx  none;  petals  about  foueen; 
capsules  numeromi,  ovate,  many-tded. 
There  are  two  species,  rt:.  T.  Eut'cns, 
European  globe  flower,  andT.  AsicnSi 
Asiatic  globe  flower. 

TRONAGE,  the  mayor  and  condn^ 
alty  of  tlie  city  of  London,  are  oiiaed 
keepers  of  the  beams  and  weights  foieigho 
iug  merchants'  commodities,  with>wer 
to  assign  clerks,  porters,  &c.  of  thereat 
beam  and  balance;  which  weighing  onodt 
and  wares  is  called  tronage. 

TROPiEOLUM,  in  botany,  Indiann^ 
a  genus  of  the  Octandria  M onogyuitlass 
and  order.  Natural  order  of  Triktn. 
Gerania,  Jussieu.  Essential  charactt  ca- 
lyx  one-leafed,  with  a  spur;  petafiaor, 
unequal ;  nuts  three,  coriaceous,  here 
arc  five  species. 

TROPE,  in  rhetoric,  a  kind  of  fire  nf 
speech,  whereby  a  word  is  removeorom 
its  first  and  natural  signification,  an^pli- 
ed  witli  advantage  to  another  thing/hich 
it  does  not  originally  mean ;  but  onljands 
for  it,  as  it  has  a  relation  to,  or  coiction 
witli  it :  as  in  this  sentence,  God  is  wock. 
Here  the  trope  lies  in  the  word  rocibhich 
being  firm  and  immoveable,  excites  our 
minds  the  notion  of  God's  unfailing  wer, 
and  the  steady  support  which  good  ih  re- 
ceive from  their  dependence  upon  hii 

TROPHIS  in  botany,  a  genus  tflM 
Dioecia  Tetrandria  class  and  order,  atn 
ral  order  of  Calyciflorse.  Essential  chac 
ter :  male,  calyx  none ;  corolla  fonr-petae<f 
female,  calyx  none ;  corolla  none ;  cy 
two-parted ;  berry-one  seeded.  The* 
but  one  species,  rtz.  T.  Americana,  ^ 
rainoon  tree,  which  is  a  native  of  Jatna 
and  otlier  islands  in  the  West  Indies  in  • 
exposed  situations. 

TROPHY,  among  the  ancients,  a  | 
or  heap  of  arms  of  a  vanquished  ener 
raised  by  the  conqueror  in  the  most  e 
nent  part  of  the  field  of  battle.  The  t 
phies  were  usually  dedicated  to  some  of 
gods,  especially  Jupiter.  The  name  of 
deity  to  whom  they  were  inscribed,  * 
generally  mentioned,  at  waa  that  also  of 
conqueror.  The  spoils  vrere  at  first  h' 
npon  the  tmnk  of  a  tree ;  but  instead 
trees,  sacceeding  ages  ereeled  piUan' 
stone,  or  brass,  to  continaa  the 
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'jftud  vfnn  w  \  ft-mt  -1/  wd^s^  "n  1  aim 
fcijp  1. 1,  til  "..lUMmrM  7A  HBie^  •intsrj . 
TOPIC*.  11  •rniiHfB^  unf  e^-r^ichj. 


thKtJMi.  a  demari  ctf  t^  yin^\%  lo  de- 
lad,  mt  be  aade  ■  wriliac,  by  n«e 

pCB  p>npCflT  MtbOTMCd  bj  ffcc  OITUI  of 

ibirapertT ;  and  apoB  refipjl  to  r»c«re 
xtyC  fanr  preHBBCA  aa  wdivlU  coorer- 
«i4n4  fbepartTHCstiilcdtttiBiaetaon, 
anriff  leeover  dii.im*  10  tbe  valne  of 
tbOTopcfty   deOuKdL    lo    trorcr,    tbe 
•asst  diaiagtf  will  eany  eosti.     A  >imi- 
hf  tioD  MBj  be  broupbt  §m  tbe  anhwful 
deitioii  of  IDT  pfopertj,  on  wbicb  tbe 
kp.ric  article!,  to  detaiaed,  nay  be  reco- 
ved,  wfaicfa  is  railed  dethrae ;  but  as  thp 
arles  d'^tained  anft  be  prrcisHy  stated 
Hue  derlaniCioB,  aad  it  u  attended  witfa 
IOC  difUcalty,  tfaii  action  b  very  seldom 
bfW^t. 

•ROV  tceiffhif  in  ccnsncrce.  See 
il':iRirT. 

Troy  weiijbt,  fonneriy  calM  Tiwir* 
reiirlit,  is  ffapposed  to  be  t^keo  fr')in  a 
vci^ht  of  the  sime  name  in  France,  which 
«a«»  taken  finoni  the  name  of  the  town  «if 
rroyn*.  The  oripoal  of  all  wei|Efats  asrd 
n  Lnclandy  was  a  prrain  of  wheat,  taken 
tilt  of  tlH^  middle  of  the  car,  and,  when 
Tell  f tried,  thirty- two  of  them  werf-  to 
nakc  one  penny-weieht :  twenty  penny- 
reighfs.  one  ounce:  and  tweWe  oonces 
•lie  ponnd.  AA^rwards  it  was  thoiui!it  s'if. 
cirat  to  divide  tlie  prany-weislit  into 
wenty-foiircqnal  parti,  called  i^ins,  which 
•  the  lea^t  weight  now  in  common  ose. 

TKUCn,  in  tbe  art  of  war,  deoote^  a 
iisppitfton  of  arma,  or  a  eettation  of  hotti- 


t>be 
b«-iu 
aa  rmtmL  m  br  t'd 

far   tbe 

i*c«bT  Ae 

abcu 

■ii*dat 
10.  Ptate  Xn.  3lJKeL  It 
of  copper,  Of  of 
It  B  open  at  both 
Bvrow  ead  A  is  sbaped  »  as 
tbe  •peaker's  nonlfa.  and  to 
at  Eberty  within  it.  Tbe  cdce  of  lUi 
row  cad  A  ii  ^o^-rally  corned  with 
tb<r  or  rloth,  in  order  that  it 
efectnaBy  preveat  the  panaie  of  any  air 
between  die  tnnnpet  and  the  ftce  of  tbe 
speaker.  Tbe  words  wbU  are  spoken 
'tliroiifib  a  fpeakinc  tnnnpet  may  be  heard 
mncb  fnnh^  and  loader,  bat  not  so  dis- 
tinctly, as  witboat  tbe  trampet.  A  speak- 
in«  tmnpet  has  been  applied  to  the  aiaatb 
of  a  eaa  or  pi«*ol,  b\-  wUch  neoDS  the  explo- 
sion ha«  been  rendered  andible  at  a  rast  db- 
t3DCP.  Such  contrivances  it  has  been  thoagbt 
BHcht  be  ased  as  ^snah  in  eerlain  cases. 

Trimpet.  Acornir,  is  an  inatrmaeat  to 
awt  the  hearing  of  persons  who  are  deafl 
Iostnimeni9  of  tM<  kind  arp  formed  <4 
tnbe#,  with  a  wide  month,  aitd  temiinatinK 
ill  a  MmiU  canal,  which  u  appKed  to  the 
ear.  llie  form  of  these  iastmments  eri- 
dently  show;  bow  tfary  condnce  to  assist 
the  liearins^,  for  the  ^-ater  qnantity  of  tbe 
weak  an«1  lansiiid  pulses  of  the  air  beinj^ 
rercivf  d  and  collect trd  b>-  the  lariee  end  of 
the  tube,  are  reflected  to  the  small  end, 
where  they  are  collected  and  condensed; 
thence  cnreriiis  the  car  in  this  condensed 
state,  tlioy  «tnke  the  tympannm  with  a 
greater  furrf*  than  tliey  could  raturally  hare 
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done  from  the  ear  alone.    Henee  it  ap«  sultiag  by  implicatioo  df  law,  wbicb  tit 

pearly  that  a  ^peaking  tminpet  may  be  ap-  left  oa  the  footing  whereon  tliey  stood  be- 

plied  to  the  purpose  of  a  hearing  tnmpet,  fore  the  act ;  now,  a  bare  declaratioa  by 

by  tanuBg  the  wide  end  towards  the  sonnd,  parol  before  the  act  woald  prcTent  any  re- 

and  the  narrow  end  to  the  ear.  suiting  tnut. 

TRUNCATED,  in  general,  is  an  appel-  If  a  man  pnrchase  lands  in  anothei's 

latioB  given  to  such  thing*  as  have,  or  seem  name,  and  pay  the  money,  it  will  be  a  trust 

to  have,  their  points  cat  off:  thus  we  say,  a  for  him  that  paid  the  money,  though  there 

trancated  cone,  pyramid,  leaf,  See.  be  no  deed  made  declaring  the  trust  there- 

TRUNCHEON,  a  short  staff,  or  bat-  of;  for  the  statute  of  frauds  and  perfuries 

toon,  nued  by  kings,  generals,  and  great  of-  extends  not  to  trusts  raised  by  operatioBS 

Hcers,  as  a  mark  of  their  comniaad.  of  law. 

TRUNDLE,  a  sort  of  carriage  with  low  .  TUB,  nuUh,  in  naval  affairs ;  the  half  of 

wheelt,  whereon  heavy  and  cnmbenome  a  cask,  having  notches  sawn  in  its  edges,  in 

bwdem  are  drawn.  which  the  lighted  matches  are  placed  dnr- 

TRUNNIONS,  or  TRimioNt  of  a  piece  ing  action,  the  bottom  being  covered  with 

tf  srdNcacf,  are  those  knobs  or  bunches  of  water  to  extingnisb  any  sparks  whicfa  may 

the  gnn'k  metal,  which  bear  her  up  on  the  fall  from  the  match, 

dieeki  of  the  carriage:   and  hence  the  TUBE,  in  general,  pipe,   conduit,  or 

tmnnion-ring  i»  the  ring  about  a  cannon,  canal;  a  cylinder  hollow  wtthmside,  either 

next  before  die  trunnions.  of  lead,  iron,  wood,  glass,  or  other  matter, 

TRUSS,  a  bundle,  er  certain  quantity  of  for  the  air,  or  some  other  fluid,  to  have  a 

hay,  straw.  Sec.  A  truss  of  hay  is  to  contain  free  passage,  or  conveyance,  through.  Small 

llftysix  pounds,  or  half  an  hmidred  weight ;  silver  or  leaden  tnlies  are  frequently  used, 

thirty-six  tnis»es  make  a  load.    In  June  by  surgeons,  to  draw  off  blood,  matter,  or 

and  August  the  truu  is  to  weigh  sixty  water,  from  the  different  parts  of  the  body : 

pomids,  on  forfeitare  of  eighteen  shillhifi  they  are  made  of  various  siaesand  shapes, 

per  truss.  Tube,  in  astronomy,  is  sonsetimes  used 

Truss,  in  naval  affiiirs,  a  machine  em-  for  a  telescope,  or  more  properly,  /or  that 

ployed  to  pull  a  lower  yard  dose  to  its  part  thereof  into  which  die  leiises  are  fitted, 

nast,  and  retain  it  firmly  in  that  position:  and  by  which  they  are  directed  aad  used: 

It  is  rarely  employed  except  in  flying  fop  We  have  now  certain  articles  in  domestic 


gallant  salh.    It  is  a  rina  or  traveller  which    use,  as  toasting-forks,  &c,   made  on  the 
the  mast,  and  baa  a  rope  faotened     principle  of  telescope  tubes. 


to  its  after  part,  leading  downward  to  the  TTJBULARIA,  in  natural  histoid  a  ge- 

top  or  decks;  by  means  of  which  the  truss  nus  of  the   Vermes  Zoophyta  class  and 

may  be  straitened  or  slackened  at  pleasure,  order.    Stem  tubular,  simple  or  branched. 

Truss  b  also  used  for  a  sort  of  bandage  fixed  by  the  base ;  animal  proceediBg  flrom 


or  Hgatnre,  made  of  steel,  or  the  like  mat-  the  end  of  the  tube,  and  having  its  head 

ter,  wherewith  to  keep  up  the  parts,  in  crested  with  tentacula.     Twenty-aix  spe- 

<bose  who  have  hernias  or  rupturesi  cies  have  been  rnnmeratod.    T.  magnifica : 

TRUST,  is  a  right  to  receive  profits  of  tube  simple,  whitish ;   tentacuhi  very  nn- 


land,  and  to  dispose  of  the  land  in  equity ;  merous,  variegated  with  red  and  vrfaite.    It 

and  one  holding  the  possession  and  dispoe-  b  found  in  the  West  Indies,  adhering  to 

ing  thereof  at  his  will  and  pleasure,  are  rocks ;  and  is  by  far  the  hrgest  and  most 

aigns  of  trust    A  trust  is  but  a  new  name  splendid  of  its  genus:  like  the  rest  of  its 

given  to  an  use,  and  inven^  to  evade  the  tribe,  it  has  the  power  of  withdrawing  iu 

atatute  of  uses.    By  statute  99  Charles  II.  tentacula  vrithin  the  tube,  and  the  tube 

c.  9,  all  declaration  or  creation  of  trusts  within  the  rock  on  which  it  resides.    It 

shall  be  manifesled  by  some  writmg  signed  connects,  as  it  were,  the  genera  tnbohrhi 

by  the  party,  or  by  his  last  will  hi  writing,  and    ampfaitrite,    having    the    annnlated 

or  else  shall  be  void.    And  by  section  9  of  wrinkled  tube  of  the  one,-  and  the  retrac- 

the  same  act,  as^ii^lmmts  of  trusts  shall  be  tile  tentaculated  body  of  the  other.    T.  fis- 

In  writing,  siEneU  by  the  party  asiigning  t!}e  tulosa  rohabits  the  European,  Mediterra- 

aame,  or  by  his  last  wiH,  or  else  shall  be  of  nean,  and  Atlantic  Seas;  about  three  mcbes 

no  effect  long,  and  as  thick  as  commoR  pnektfaread. 

By  29  Charles  IL  all  declarations  of  trusts        TUCK  of  a  Mp,  the  tmsdng  or  gather^ 

were  to  be  made  in  writing :  but  in  the  said  ing  up  the  quarter  Ruder  water ;  whicfa  if 

act  theiR  is  a  saving  withregard  to  tmiti  re-  she  lie  deep,  atkes  her  have  a  brotdL  or. 

VOL.  VL  O  g 
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as  they  call  it,  fiit  quarter,  and  fainden  bar  ing  tottit  different  qnantitief  of  the  saaie 

•teerinK,  by  keeping  the  water  from  pasnng  matter  m  bodies  of  the  same  figare ;  as  a 

swiftly  to  her  rodder ;  and  if  this  trussing  solid  sphere  of  brass,  of  one  foot  dJameler, 

lie  too  high  above  the  water,  she  will  want  sounds  acdter  than  a  sphere  of  brass  of  two 

bearing  for  her  works  behind,  unless  her  foet  diameter.    Bat  tiie  measnici  of  tona 

qv.ner  be  very  well  laid  out  are  only  to  be  sought  in  the  refationa  <if  the 

1  UFA,  in  ndneralogy,  is  calcareous,  and  motions  that  are  the  cause  of  sound,  which 

ofa^dlowish-greycoloiur.    It  occurs  solid,  are  most  discernible  in  the  ▼ibcmtioiB  of 

but  generally  porous,  and  narked  with  im-  chords.    Now,  m  general,  we  find  that  in 

prearions  of  reeds,  moss,  and  other  vegeta-  two  chords,  all  flimgs  bemg  eqoal  esecpt- 

blas:  it  is  soft,  easily  frangible,  and  not  ing  the  tension,  the  thickness,  or  the teaglh, 

much  heaTier  than  water :  it  effervesces  the  tones  are  different;  wUch  diffisancii 

with  adds,  and  is  little  else  than  carbonate  can  only  be  hi  the  velocity  of  their  vibia- 

of  lime.    The  more  compact  lunds  aie  em-  tory  motions,  by  which  they  perform  n  dtf> 

ptoyed  in  building.  ferent  number  of  vibratioos  in  the  aaMi 

TULBAGIA,  in  botany,  a  genus  of  the  time;  as  it  is  known  that  all  tlie  aaHB  vi> 

Hexandfia  Monogynia   class  and  order,  brations  of  the  same  chord  are  peifiMSNd 

Natural  order  of  SpathacesB.  Narcissi,  Jus-  iu  equal  times.     Now  the  firequoiter  ar 

sieu.    Ess^tial  character :  corolla  fimnel-  quicker  those  vibrations  are,  the  more  ncais 

form, .  with   a  six-deft   border ;   nectary  is  the  tone ;  and  the  slower  and  fevrer  thsy 

crownmg  the  aperture,  three-leaved ;  leal-  are  m  the  same  space  of  time,  by  ao  mnch 

lets  bifid,  the  sise  of  the  border;  capsule  the  more  grave  is  the  tone.    So  tlHit  ai^ 

superior.    There  are  two  species;  m.  T.  given  note  of  a  tune  is  nnde  by  oae  csertria 

alliacea,  nardssns-leaved  tulbagm;  and  T.  measure  of  vdodty  of  vibratioosy  that  is, 

eepacea :  both  natives  of  the  Cape  of  Good  such  a  certain  number  of  vibiationa  of  a 

Hope.  chord  or  string,  ui  such  a  certain  apaee  if 

TULIPA,  in  botany^  tnUp^  a  geoas  of  time,  constitute!  a  detemimate  tone, 

the  Hezaadria  Monogynia  dass  and  order.  TUNGSTATE.    See  Tunotnc 

Natural  order  of  Coronarisp.   lilia,  Jossien.  TUNGSTEN,  in  minerafegy,  is 

£ssenUalcharacter:coroUastzpetalled,  bdl-  of  a  yellowish  and  greyish  white:  it 

shaped ;  ttyle  none.  There  are  Hift  species.  massive,  disseminated,  and  very  freqaeatfy 

TUN,  or  Ton,  origmally  signifies  a  large  crystalliied :  it  sometimes  occnia  in  laife^ 

vessd  or  cask  of  an  oblong  form,  biggest  hi  coarse,  and  small  grandar  dbtmct  coocie> 

the  middle,  and  dinnnishm^  towards  its  two  tions,  with  streaked  and  shmk^svfiieea;  III 

ends,  girt  about  with  hoops,  and  used  for  specific  gravity  is  from  4.3  to  d.    It  is  hh 

stowing  several  khids  of  merdmndiae,  for  fosible,  without  addition,  before  tlie  blow- 

convenience  of  carriage ;  as  brandy,  oil,  pipe.    It  mdu  with  borax,  hot  acarecly 

sugary  skins,  hats,  dec    This  word  is  also  changes  its  colour.    When  pulveited  mi 

used  for  certam  vessels  of  extraordinary  digested  with  nitrous  or  muriatic  acid,  it 

bigness,  servmg  to  keep  wuie  in  for  severd  leaves  a  yellow  residue  which  is  the  oxide 

yean.  of  tungsten.    The  minend  contaiDS,  ac- 

Tcv  is  also  a  certam  measure  for  liquids ;  cording  to  Scheele, 

aswme,oil,&c    See  Measuee.  YeOowoxideof  tungsten...  65 

Tim  is  also  a  certahi  vrdght  whereby  the  Lim^  ji 

burden  ofship^&c.  are  estimated.  Silica '...'.   4 

TUNE,  or  Tone,  tamvsic,. Is  that  pro-  '  — 

perty  of  sounds  by  whidi  diey  come  under  .-—^ 

the  rebtion  of  acute  and  grave.    If  two  or  This  specimen  was  obtamed  in  Sw«dea:  a 

more  sounds  be  compared  together  in  this  spedmen  horn  Cornwall  andysed  by  Klap- 

reUtion,  they  are  either  equal  or  unequd  roth  yielded 

m  the  degree  of  tune  t  such  as  are  equal,  YeUow  oxide  of  tungsten  ..  75.S5 

are  cdled  unisons;  the  unequd  coustitute  lime  18.70 

what  are  called  intervals,  which  are  the  Oxide  of  uon l.f5 

differences  of  tone  between  sounds.    Sooo*  .  manganese 0.75 

roos  bodies  are  found  to  differ  in  tone :  1st.  Silica 1.50 

According  to  the  difierent  kind*  of  matter :  9T4a 

thus  the  sound  of  a  piece  of  gold,  is  much  «_.                       «'^^ 

gnver  than  that  of  a  piece  of  silver  of  the ..— I^ 

flUM  shape  and  dimensions.    2d.  Accord-  ^^^ 


■^•■^i^a^^ 


wurmr^ffrr 


TUN 
It  ocean  in  primiliTe  niounlBina,  tod  be- 
long! It)  rlv  oUtetl  iDFtaUifrraiia  rornutioiu. 
Il  ta  nwull;  accompanied  with  lioitone, 
wolTnoi,  qiiarU,  mio,  ile«tit«,  fluar*piir, 
&c.  The  Comith  lungiii-n  i*  trcompanied 
witb  iroD-«tone  aai  licmttitc.  Ii  ii  Totind 
in  Cornwall,  Sweden,  Swtony,  and  Ger- 
niuiy.  It  u  ditticiniiihed  from  linslom  by 
iti  oruhednl  crj-tab,  Ihe  iuUnaily  of  its 
Iiiaire,  it*  hudni^,  lud  iti  greater  (pacific 
gnntj.  Whrn  Bergman  atiiljied  thia  mi- 
neral hr  coi^Mtured  llial  Ibe  basis  or  tlie 
■ciil  mifhl  be  ■  metillic  aubataoce.  This 
metallic  tnbatance  baa  been  only  fonnd  in 
thn  atale  of  Mcid  in  rombiiiation  with  time, 
Iron,  mannneic  and  lead.  When  it  ia  com- 
bined with  Ume,  it  ia  the  funjiaien  at  the 
Swcdea.  and  in  combiMtiuo  with  iron,  il  ii 
called  wolfram.  To  obtaia  thi'  metal  from 
the  acid,  i(  il  mixed  with  rliarcoal  in  a  cm- 
cihle,  and  expoard  to  a  *ery  tlronj;  beat. 
By  (hi>  proceaa  Iba  metal  wai  obtained  in 
tb«  funn  of  ■  amill  bullun  at  the  bottom 
of  tlic  crndble  in  the  Snl  eii>erimenu 
which  were  nude  upon  it  by  the  GetmHn 
Chrmistj.  Thia  crumbled  lo  pieces  he- 
twecD  Uie  fingeri ;  and  wlien  il  was  eia- 
niiied  with  a  magnifying  glaii,  it  was  found 
to  roniisl  of  ■  number  of  metallic  glo 
bnlea,  none  of  whidi  were  lareer  than  a  pin 
head.  The  colour  of  ihii  metal  ia  a  steel 
grpy.  Tlie  apecific  Rrmnty  i»  lT.6,  or,  ac- 
cording  lo  others,  17. K.  It  is  one  of  the 
baidrit  of  the  metal*.  It  it  aUo  one  of 
the  moat  inhiaible,  requiring  a  lemperalure 
cf  170°  Wedgwood. 

Il  crTitalliie*  on  cooJiitg.  When  il  ia 
healed  III  the  open  air,  it  is  readily  convert- 
ed into  a  yellow  oxide,  which  allerwiudi, 
by  a  aboniter  beat,  becom»  of  a  black  co- 
itmi,  and  then  by  combimng  with  a  greater 
proportion  of  oiyitea,  it  aaaiime*  the  cha- 
ncier of  an  acid,  inmety  tlie  tongitic  add, 
whole  propcrtie*  aitd  combmaliDDa  witli 
alkalie*  and  caftha,  will  be  pracotly   de- 

ToDfitcn  eonbiMa  with  phoapboroui, 
fbrminK  a  phoapboret,  Ihe  propertiei  of 
which  arc  unknown.  Ii  also  combines  with 
Mlpbor,  Ibming  a  mlphont  of  a  bluish 
black  colonr,  and  whicii  may  be  cryttal- 
Itied.  There  i«  no  action  between  Ihis  me- 
tal aad  Hlphuric,  nmic,  or  mariatic  aridi. 
It  il  only  acted  mt  by  nitro-muriatic  acid 
at  a  boiling  icmpeimtnre,  and  nitroot  gts  u 
diaenpgrd.  Nothing  Ifaerefure  is  known 
«f  tha  combinations  of  ttinfcileii  with  Ihe 
Mkw   Midi.     Tbi*  metal  combinea  with 
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the  other  metals,   and   ronui  alloyi  witk 

TUNGSTIC  arid.  In  the  year  trej, 
Scheele  and  Brrgman,  in  investigating  the 
nature  of  liuiKsien  by  ilie  Swedei,  dia- 
covered  that  it  is  composed  of  line  com- 
bined with  a  pecoliar  add.  Tlieir  dia- 
covcry  waiaflcrwarda  conGnned  by  several 
chemists,  who  detected  the  aame  acid  !■ 
the  mincivl  called  woiriam.  This  acid  al- 
ways exista  in  cumbinabon  with  lime  and 
iron.  Il  nuy  be  obtained  by  redncing  tha 
former  to  a  line  powder,  and  treating  it 
widi  uilric  or  muriatic  acida,  which  unite 
with  Ihe  lime,  and  tbrn  by  alkalici ;  whidi 
dissolve  the  acid.  The  alkaline  solution  is 
to  be  precipitated  by  the  oilric  or  marialic 
acid;  the  predpitate  ia  to  be  carefully 
washed  and  dried,  which  ia  Ihe  luoptic 
acid  in  the  solid  atale.  The  tungstic  acid 
thus  prepared,  is  in  the  form  of  a  while 
powder,  wbidi  has  an  acid  and  metallic 
taste,  changes  Oie  colonr  of  vegetable  bhiea 
into  red ;  and  haa  a  apeciSc  gravity,  accord- 
ing lo  Bergman,  equal  to  3.6.  Heated 
before  the  blow-pipe,  the  tungsdc  acid  be- 
comes first  yellow,  then  brown,  and  at  last 
black;  it  ^rds  no  smoke,  and  givea  no 
aign  of  fosioD.  When  it  is  calcined  for 
some  time  in  a  cnicible,  it  is  depnved  of 
tlic  pn^rty  of  ditaolving  in  water.  £k* 
poaed  to  the  air  il  sullen  no  change.  It 
il  soluble  in  twenty  parts  of  boiling  wa- 
ter, but  it  ia  partially  separated  on  coat- 
ing. 

This  solution  hai  an  acid  laite,  and  ted- 
dcni  (he  tincture  of  tumiole.  Heated  witk 
charcoal,  il  is  reduceil,  but  with  difficulty, 
10  the  metallic  atate.  With  sutpbnr  and 
photphoma  it  becomes  ofa  grey  colour,  bat 
without  rednction.  Tbe  acida  do  not  di» 
•olic  Ihe  tungilic  acid  in  the  form  of  while 
powder,  but  tbey  cliaiige  completely  it* 
properbei,  Tlie  sulphuric  acid  diangei  it 
to  a  blue,  and  tin  niliic  and  muiiabc  acidt 
convert  it  inlo  a  hne  yellow  colour.  !■ 
Ihis  stale  it  haa  lost  it*  lisle  and  aohibility, 
has  become  apedticaUy  lieavier,  and  has  ao- 
quired  the  properly  of  forming  salts  with 
the  same  btits  distinctly  diffrtrnl  froa 
thoae  formed  wilh  wlut  was  called  Ibt 
while  acid.  The  compounds  which  it  fomw 
with  the  alkaliea,  earths,  and  metallie 
oxidrs,  ate  a  iprciea  of  neutral  salt) ;  bal 
the  chemical  i«mbinaiiaD  ia  not  fiilly  com- 
pleted to  hide  the  alkaline  properties  of  the 
former.  In  forming  Ihear  compoands,  it  il 
the  only  properly  in  which  it  agree*  wilk 
Qf  > 


TUR  TUR 

fhe  acids.    The  compounds  are  denominat-        TURDUS,  the  thmsh,  in  nataniljiis- 
ed  tuDgstatcs.  to*7»  •  peniis  of  birds  of  the  -  order 


TUNNAGE  .is  u*ed  for  a  cnstom  or  im-  seres.     GtMicric  character:   hill  straitisli, 

post,  payable  to  the  crown,  for  goods  and  upper  mandible  somewhat  bending,   and 

merchandize  imported  or  exported,  and  is  notched  near  the  point ;  nostrils  oval,  and 

to  be  paid  al^er  a  certain  rate  for  every  half- covered-  with  a  small  membrane,    or 

tan  thereof.    This  duty,  as  well  as  that  of  naked  ;  montli  ciliated  with  a  lt>w  bristliet 

poundage,  was  first  granted  for  life  to  King  at  the  comers ;  tongue  jagged.    There  are 

Charles  II.  and  has  been  continued  in  the  one  hundred  and  twenty-two  species  eno* 

same  manner  to  his  royal  snccesson^  down  merated  by  Latham,  and  one  hundred  and 

to  his  present  majesty  King  George  III.  thirty-five  by  Gmelin,   of  whidi  we  shall 

TUNNEL  neif  a  net  fbr  taking  par-  notice  tlie  following, 

tridgea,  which  should  not  exceed  fifteen  feet  T.  viscivorus,  or  the  missel  thmsh.   Thb 

hi  length,  nor  be  less  tlian  ey^iteen  inches  bird  is  well  known  throughout  Europe,  and 

in  breadth,  or  opening,  for  the  entrance.  some  think  confined  to  it    In  England  it 

TUPIPORA,  in  natural  history,  a  genus  is  stationary,  in  some  otlier  countries  mi- 

ofthe  Vermes  Zoophyta ;  animal  a  nereis;  gratory.    It  builds  its  nest  of  moss  and 

coral  consisting  of  erect,  hollow,  cylindri-  leaves  in  low  trees,  or  ratlier  shmbs,  and 

cal,  parallel,  aggregate  tnbes.    There  are  lays  four  eggs.    It  feeds  on  the  berries  of 

ten  species,  of  which  we  noth:e  T.  musica,  holly,  hawtliom,  and  other  trees,  and  oa 

with  fasciculate  connected  tubes,  and  trans-  caterpillars  and  insects.    It  is  valued  for 

Terse,    distinct,    membranaceous  dissepi-  food,  but  far  more  for  that  melody,  wlucb 

tncnts.    It  inhabits  the  Indian  and  Ame<  ought  ever  to  be  its  sectirity  from  tlie  gnn 

ncan  Seas,  fixed  to  rocks  and  other  corals :  of  the  sportsman,  and  wliich  it  frequently 

it  IS  of  a  bright  scarlet  colour,  consulting  of  commences  so  early  as  the  very  beginning 

an  assortment  of  upright  parallel  fnbes,  of  the  year,  animating  the  duUnfss,   and 

rising  over  each  other  by  stages  like  cells  softening  tlie  rigour  of  the  season  by  its  de- 

of  an  honeycomb,  divided  by  transverse  liglilful song. 

partitiohs.    The  Indmns  use  it  hi  ca.<es  of  T.  musicus,  or  tlie  tlirostle,  is  nine  inches 

strangnary,.  and  wounds  inflicted  by  ve-  long,  and  wei^^hs  three  ounces,  being  con- 

nomons  animals.  siderably  less  than  the  former.    It  breeds 

TURBITII  mineral  If  sulphuric  acid  so  early  as  the  hogtnniiig  of  April,  and 
and  mercury,  namely,  three  parts  of  acid  Miuctinies  again  in  each  of  the  two  follaw« 
and  two  of  mercury,  be  expMed  for  a  longer  in;;  mouths.  Its  nc8t  a  made  of  earthy 
time  to  the  action  of  heat,  a  greater  pro-  si  raw,  and  moss,  and  plastered  inside  with 
portion  of  sulphuric  acid  is  decomposed,  clay.  It  is  never  seen  in  companies  in 
and  the  mc^rcnry  combines  with  a  greater  Kn^^ldnd,  where  it  remains  tlirougk  the 
proportion  of  uxvcen.  The  salt  thus  ob-  whole  year :  in  France  it  is  migratory.  Its 
tained  possesses  diiierent  properties  from  son^  coinnieuccH  early  in  the  season,  and 
the  former.  It  crystallises  in  small  prisms,  continues  for  nine  months ;  and  its  notes 
and  when  it  is  neutralized  it  is  of  a  dirty  are  so  rich  and  various,  that,  in  the  Ian- 
white  colour ;  but  if  it  be  obtained  in  tlie  guage  of  .Miltun,  they  can  '*  charm  alt  sad- 
dry  state,  it  is  pure  white,  and  in  tliis  state  ness  but  despair.*' 

it  is  combuied  with  an  excess  of  acid.    It  T.  piUris,  or  the  field-fare,  is  ten  uicbes 

is  then  deliquescent  in  the  air ;  bnt  in  the  long,  passes  the  winter  in  England,  when 

neutral  state  it  undergoes  no  change.  When  the  season  is  extremely  rigorous,  in  immense 

hot  water  is  added  to  this  salt,  it  is  con-  ilocks,  but  in  small  parties  when  the  winter 

verted  into  a  yellow  powder,  which  has  is  luild.    Tlicse  birds  are  said  to  liave  beea 

been  long  dif  tinguished  b^  the  name  of  much  esteemed  for  the  table  by  the  Ro- 

tnrpeth  mineral.  mans.     In  Sweden  they  Iniiid  in  high  trees. 

TURBO,  in  natural  history,  wreath ;  a  They  subsist  principally  ou  various  sorts  of 

genus  of  the  Vermes  Testacea  class  and  berries. 

order :  animal  a  Umax;  fchell  univalve,  spi-  T.  morula,  or  the  black-bird,  is  ten  inches 
ral,  solid ;  aperture  contracted,  orbicular,  long,  an?!  t'oiind  generally  tlmnighout  En- 
entire.  This  is  a  very  noro«»rons  genus,  ropo.  It  is  fond  of  solitude,  and  never,  or 
divided  into  sections.  A.  pillar  margin  of  very  rarely,  se«?n  in  flocks.  In  summer  it 
the  aperture  dilat<  d  imperforate.  H.  suUd  haunts  orchards  and  irard<  ns.  In  winter  it 
imperforate.  C.  solid  perforated.  D.  cau-  secludes  far  from  human  society  in  the  re- 
celUte.    £.  Tapering.  cesses  of  the  woods    It  builds  in  the  same 
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titiiatioii,  and  with  tlie  lame  materiab,  u  nory  •f  WiUUm  Tomer,  M.  D.  a  g^vm  of 

the  throatla,   and  may  be  ea«Uy  reared,  the  Pentandria  Trigynia  clau  and  order. 

taoMdy  and  taught  to  imitate  a  variety  of  Natural  order  of  Columniferv.  Portnlacec^ 

tuoea,  and  to  articulate  words  and  phrases.  JuMiea.    Essential  character :  calyx  fift» 

Bot  its  natural  song  is  iar  superior  to  all  its  cleft,  tunnel-fomi,    exterior,   lwo4eaved| 

efTorti  of  imiutioo,  and  when  listened  to  peUls  five,  inserted  into  the  calyx ;  ttignaa 

from  a  moderate  dtttancc,  for  its  sound  is  multifid  -,  capsule  one-celled,  tbree-valvod* 

▼fty  strong,  has  a  most  cheering  aud  trans-  There  are  nine  species, 

porting  effect.  TURNING,  in  mechanics,  a  teiy  iage* 

T.  cinclus,  or  the  water-ouzel,  is  rather  nious  and  useful  art,  by  which  a  great  fu^ 

lest  than  the  former,  is  sohtary,  and  met  cty  of  articles  are  manufactured,  by  cattiog 

with  in  various  parts  of  this  iskmd,  subsist-  or  fashioning  Uiem  while  they  revolve  nppB 

ing  not  only  upon  uisects  but  fi^,  which  it  an  axu  or  line,  which  in  most  cases  remaini 

procures  by  diving,  and  walking  or  running  immoveable.    Every  solid  substance  hn  na- 

after  them  at  the  bottom  of  the  water.    It  ture  may  be  submitted  to  this  process,  aud 

is  said  to  liave  been  taken  by  a  Une  and  accordingly  we  have  articles  turned  in  the 

book,  having  snatched  at  tlie  bait  intended  metals,  in  wood,  in  pottery,  in  stone,  is 

for  6sh.    It  is  able  to  sustain  extreme  cold,  ivory,  Sec.  so  numerous,  and  so  nnivenally 

and  doei  not  quit  its  watery  haunts  till  the  in  use,  that  it  would  be  superfluous  to  ena- 

•treams  are  firoi en.    It  builds  in  the  banks  merate  or  pomt  them  ont.    In  the  present 

of  riven.  article  we  shall  describe  the  art  in  a  geDe> 

The  musician  thrush  is  four  niches  long,  ral  way,  sufficient  to  show  its  priaeipleiy 

asd  a  native  of  Cayenne,  where  it  subsists  and  may  be  of  utility  in  practice, 

principally  on  ants.    It  never  quits  trees  The  simplest  process  of  taming  is  that  of 

bot  to  procure  its  sustenance.    It  is  called  the  potter,  who,  in  the  first  stage  of  forming 

in  Cayenne  the  musician,  by  way  of  emi-  his  ware,  sticks  a  piece  of  hnmid  day  apoa 

nence.   It  is  said  to  deliver  first  seven  notes  a  vrheel,  or  flat  table,  while  it  revolves  bori- 

flf  the  octave,  and  then  to  whistle  various  aontally,  and  in  this  state  of  rotation  of  the 

aira  in  different  tones,  sometimes  resem-  clay,  he  foshions  it  with  the  greatest  foes* 

bling  the  flnte,  at  others  the  human  whis-  lity  into  vessels  of  every  description.    But 

tie  j  and  when  it  disphiys  its  roost  skilful  in  most  operations  of  the  art  the  revolving 

effiirts,  it  is  preferred  by  some  even  to  the  body  is  cut  or  shaved  by  applying  a  chisifl, 

nightingale.    Its  Inbits  are  solitary.  or  odier  soitable  tool,  to  its  sorfiice,  while 

TURKEY.    See  Mklkagris.  in  motion ;  a  condition  that  reqoiret  firoa* 

.  TURMERIC  «  n>of,  which  is  cultivated  ness  in  the  axis  of  rotation,  and  also  that 

largely  in  the  East  Indies ;  consists  of  a  the  tool  itself  should  be  steadily  supported, 

laige  oval  bulb,  from  whidi  spring  two  or  Tlic  instrument,  or  apparatus  for  these  pui^ 

three  tortnout  processes,  three  or  four  inches  poses,  is  called  a  L^thb.    See  the  article, 

long.    It  has  a  fragrant  smell,  and  an  aro-  Among  the  great  varieties  of  lathes,  it  is 

watic  taste.    Tlie  yellow  cokmr  which  it  indispensably  required,  for  drcular  turning, 

exhibits  is  easily  extracted,  both  by  water  tliat  the  work  should  be  supported  by  two 

and  alcohol,  and  is  sometipes  used  as  a  steady  centres,  or  by  parts  equivalent  tn 

dye,  which  is  very  fugitive ;  therefore  when  two  centres,  at  a  distance  from  each  other 

employed  in  dyeing,  it  is  chiefly  to  give  a  in  the  axis  of  rotation,  and  that  the  tool 

tinisliing  gloss  to  the  more  solid  colours,  should  be  sup|>orted  by  a  steady  bar,  or 

which  soon  fodes  away.     The  yellow  of  piece  called  the  rest.    The  mechanism  for 

turmeric  is  rendered  paler  by  the  acids,  causing  the  rotation  has  been  described  fai 

but  is  changed  to  a  brick-red  by  the  alka-  the  article  just  referred  to. 

lies :  hence  its  great  sensibilfty  to  alkaline  A  great  nnaber  of  turned  artides  ekhcr 

tests.    To  apply  it  to  this  purpose,  dther  a  have,  or  will  admit  of  a  perforation  through 

spirituous  tincture  or  a  watery  infusion  may  their  axis.     All  wlieel-work,  and  most  of 

housed;  or,  still  moie  simply,  a  fresh  cut  the  articles  tnmed  in  wood,  are  of  tlna 

surface  of  the  entire  root  may  be  wetted  description.    Clock  and  watdimakers  ae- 

with  distilled  water,  and  by  being  robbed  cordingly  use  a  very  cheap,  shnple,  and 

en  while  paper  a  visible  yellow  mark  will  portable  faithe,  called  a  tum-bencb,  coi^ 

he' made,  on  which  a  drop  of  the  Uquor  to  sisting  of  a  straight  bar  of  iron,  about  ivn 

be  examined  nay  bedropped.   If  the  qnan-  inchca  long,  wil^  two  erost  bare  or  headi^ 

tity  e(  alkali  be  very  annill,  it  requires  a  few  nbout  two  inches  long,  one  fixed  at  Ibn 

Bfamtes  to  produce  tbe  foil  change.  end  of  tbe  long  bar,  and  ibe  other  capabU 

TUKNfiRA,  ui botany, ao  named  h^OM-  of  bthif  shifted  by  aeani  of  a  socket  and 


TURNING. 

icrew.  In  eadioTtlMelMidiiiaceotre-  a  boCiini  is  a^Kmtageoai ;  Imt  is  geaerrf 
pa  termiiHitiiu;  ni  a  point  at  one  end,  and  it  it  mock  prefenble  tlmt  the  work  AooM 
in  a  central  hole  at  the  other,  like  the  ceo-     comtwitlT  lerolTe  the  sune  way,  at  thowa 


tre-pin,  in  the  poppet-head  of  any  other  in  the  faithe  d«terihed  under  that  article^ 

lathe;  the  nse  of  wfaieh  m  to aflbrd point-  nmally  known  hj  the  name  of  the  fboi- 

centres  when  the  poitttt  are  tamed  towards  lathe.    In  the  regnbr  fbot-ktbe,  work  it 

each  other,  or  bole  centret  when  the  eon-  very  leMora  tamed  between  the  opporite 

tnry  it  the  ease;  and  lartly,  there  b  a  eentrfs, thoogh this aMtbod certaialy aflbrdi 

aoMll  rati  with  its  aapport,  tfidaMe  and  great  trath  and  prednon.    Tlie  Baadral 

•djnttable  alon^  the  bar,  at  fai  another  it  here  an  estential  part  of  the  appamtat, 

lathe.    Tbete  initmai^ntt,  which  ooflt  five  which  b  always  nwd.    It  has  beea  Mknwt 

er  man  rinllnict  at  the  watch  tool  ihopa,  will  that  It  it  sapfMNted  by  a  centre  as  the 

therefore  tapport  any  piece  of  Ibar  or  five  left  hand,  called  the  back  centre,  aad  by  a 

iacbes  tang,  and  three  iachet  diameter  be-  tteel  collar  in  the  middle  poppet-be^d ;  mi 

tweea  the  centres,  and  the  method  of  pro-  that  tlie  richt  hand  eatremi^,  or  noM  af 

dacHif  the  rotation  it  by  passnig  the  cat>  the  mandrel,  terminates  in  a  screw,  either 

gat  string  ofa  bow  oooe  or  twice  roand  the  convei  or  eoacare,  the  latter  af  wfairh  it 

work, and  drawing  the  bow  backwards  and  preferred  in. the  best  lathes.    The 

Ibfwards  with  one  hand,  while  the  otherit  description  of  piecca  screwed 

amployed  in  applymg  the  tool    The  turn-  noseof  the  nuaHbel,lbrhohfingor< 

■bench  itself  is  held  steady  ia  a  vice  fixed  to  work,  are  called  cfaaefcs,  probably 

^  bench  or  tt^,  the  work  it  mostly  tetened  by  being  dn> 

Such  pieces  as  have  a  bole  throogb  the  ven,  jammed,  orohoked  into  thenk> 

centre,  are  drawn  tightly  apon  an  arbor  or  When  work  is  to  be  turned  between  cbb* 

anndrel, having  a  paUey  or  ferril  fixed  vpon  tres  by  the  foot4athe,  a  arnttf  fknrk,  ar 

it,  to  carry  the  gat  or  bow-strinf  ,  and  the  steel-piece^  caii'>iug  a  projectmg  poiat,  it 

mandrel  itielf  it  tamed  between  the  centret  screwed  on  the  nose  of  the  nnadrel;aDA  at 

npoa  its  own  pomted  extremities.    There  thb  piece  is  not  harder  than  bhie,  and  magr 

are  mapdrak  fitted  up  in  difibrent  ways  for  not  always  screw  home  to  exactly  the  saaM 

holdtng  the  work  finnly,  and  if  fiat,  at  right  beating,  accnrete  workmen  are  in  the  hahil 

angles  to  the  motion ;  bnt  we  caanot  con-  of  taming  or  shaving  flie  point  in  its  plica^ 

jisisntiy  with  brevity  enter  upon  a  deserip-  so  that  it  shall  be  tnily  centered.    The  ap- 

tioD  of  tbem,  which  will  immediately  be  ponte  centre  is  afibrded  by  the  movcabia 

imderstood  by  inipeetlon  ina  workshop.  poppet-head,  and  ought  to  be  traly  ia  the 

The  coannon  lathe  of  the   tumen  in  axis;  and  the  mandrel  b  nmde  to  carry  the 

wood,  called  the  pole-btbe,  b  the  same  work  round  by  an  arm  and  pin,  ar  1^  waj 

thing  as  the  watchmakers  turn-bench,  but  other  ready  method  of  connection, 

npon  a  large  scale,  and  a  little  varied.    In-  Work,  which  b  not  to  be  turned  betweoi 

stead  of  the  horiaontal  bar  it  has  two  long  centres,  b  usually  fortened  to,  or  fixed  im,% 

stout  bars  of  wood,  called  sheers,  forming  block  or  wooden  chuck  screwed  aa  the 

what  b  called  the  bed  of  the  hithe,  and  its  mandrel.  As  it  would  be  almost 

two  poppet-heads  are  upright  blocks  of  to  screw  a  wowelen  chock  npon  the' 

wood,  mortised  in   between   the   sheen,  nose  of  a  mandrel,  and  take  it  off  as 

above  which  they  rise  and  carry  the  centre  tioo  required  during  the  process,  withaat 

screws,  and  between  which  th^  are  move-  altering  the  position,  it  b  fonnd  mnck  best 

able,  and  may  be  wedged  firmly  at  any  Oiat  the  screw  of  th9  numdrel  sboold  be 

required  dbtance  from  each  other,    The  hollow,  apd  a  brass  chock  screwed  tiwrcii^ 

work  itself  b  either  pat  between  the  cen-  having  its  projecting  screw  to  receive  Urn 

tret,  or  upon  a  wooden  mandril,  and  it  b  wooden  chuck  ;  because,  by  thb  means,  the 

made  to  revolve  by  a  string  or  band,  pro-  work  may  be  taken  ofi"  repeatedly,  if  aeed- 

ceeding  from  a  long  springing  pole  at  the  ful,  withont  ever  separating  the  brma  and 

ceiling  or  roof  of  the  shop,  round  the  work,  the  wood ;  and  tJie  brass  and  the  steel  wiB 

and  thence  to  a  treadle  or  foot  board,  uke  the  same  position  when  screwed  toge» 

which  acts  by  alternate  pressure  from  the  tlier  again. 

foot,  while  the  workman  applies  the  cattiDg  Metallic  or  other  work  may  be  fosteaed 

tool  with  his  hands.  to  a  wooden  chock  by  cement,  or  by 


III  tfa^se,  and  all  simibr  lathes,  the  rota-  or  by  turning  a  cell  in  the  wood,  and  driv« 
tion  b  made  backwards  and  forwards;  and  ing  the  work  gently  and  caiefoHy  iota  il 
tliere  are  toaie  kinds  of  work  in  which  tpdi    till  fixed. 
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Tbe  tlran^i  tlie  trmvr,  tai  lh«  betlpr 
the  workmaiuliip  of  a  hrhr,  tbe  min  It 
will  b«  (o  perform  work  witb  up«dilian 
and  tnilh :  but  ■  Rood  workman  oill  make 
Iraeand  iTicsltfnt  work  with  ■ 


!Ten  in  Mnall  work,  on  atcouni  of  it*  «>• 
:reme  aleadlneu.    Wlien  >l<-fl  is  to  be  cut 
•xtremely  clean,  aidiarp  liard  lool  maj  ha   ■ 
iieful,  liDt  tbi  the  niool  (larl  in  melallM! 
of  itetl,  (if  iinnealcd),  Ibe  hook 


ftreot  lalhr,  ly  taking  cate  to  cnt  «d  liltle  tool,  or  graver,  need  not  be  harder  III 

ai  ■  lime  lUI  tli«  paiti  of  the  eoffae  may  pniplc,  or  even  blue,  Bot  to  cut  sifel  work 

never  he nhakmuntortlieirconlacl.     Me-  or  chiilrul  iron  cylinder*  at  ■  hiKh  tem- 

tallic  lathe*,  if  ever  lo  slionf;,  have  an  elai-  per,  the  tool  mast  be  very  Uard,  the  angle 

tic  inmor,  which  make*  it  difficult  lo  ml  of  edge  obtuse,  {say  sevinty  degrcet],  aii4 

brau  and  bell-metal  us  firmly  and  smoothly  the  motion  alow. 

as  in  wooden  lalbea,  but  ilie  •tnietnie  of  Hitbprio  we  have  spoken  of  plain  itirn- 
the  former  ndniiti  of  (treater  prrcition  and  'm/i,  wbich  is  indeed  the  most  luciul  aiMl 
trulli.  In  a  well  constructed  latlie,  the  hack  mmt  nnivenally  pnrtiaed.  But  many  other 
rcmtre,  the  centre  of  the  rollar,  and  the  nice  and  very  cnnoiti  operatiana  are  per- 
fan  centre,  or  centre  of  tli>'  moveable  |>op-  farmed  by  thii  art.  If  the  poppei-headi, 
pet-head,  ought  to  be  In  one  line,  parallel  siipporling  the  mandrel,  be  made  ref;iilarly 
to  tlie  bed  or  sheen.  To  prove  thii  hy  to  move  fhim  ride  to  side,  daring  the  rota- 
trial,  >et  the  moveable  poppet-head  ai  br  tion,  or  the  rest  be  made  to  approach  to, 
lo  tiie  right  hand  as  powiblr,  and  screw  a  and  recede  from,  tlie  work,  any  mimher  of 
iliek  of  wood  into  tiic  noie  of  the  mandrel :  times  in  a  tum,  the  cuts  will  nni  he  circti- 
into  the  mid'lle  of  the  riitbt  liand  end  of  tbe  |ar  bat  imduUting,  indented  or  waved  in 
stiek,  or  nearly  so,  drive  a  pin  or  other  any  carve  tliat  may  lie  required.  Work  of 
prajectingpainl,andbyf;ent]eblowsBg«nsl  this  kind,  whidi  it  chiefly  done  in  watdi 
Hie  (tick,  came  the  point  to  remain  steady  caKS.  snuff  boxes,  and  trmkels,  is  ealJe  j 
in  the  axis,  while  tlie  mandrel  is  turned  rose-work.  The  motinn  is  commonly  r«r  ' 
round.  If  the  centre  point  of  the  uoveablf  gnlnted  by  certain  round  plHips  of  hraM 
poppel  be  traly  oppoute  lo  this  revolving  fixed  on  the  mandrel,  ralle'l  rove.i,  whidt 
poinl,  the  three  centre*  arc  in  a  line  ;  and  if  have  their  edges  waved,  and  are  called 
the  tame  continoes  to  be  the  rate  when  Ae  ruses. 

lace  of  the  moveable  poppet  is  reverted.        Another  dcTiallon  from  rrcular  Inming 

it  is  a  proof  that  the  hole  in  the  puppet  k  efTecled    by  eaiuins  the  clnick,  wliidi 

ii  bored  parallel  lo  tbe  bed ,  and  if  the  carries  the  work,  to  recede  rronvii-e  from 

uuK  adjaslni«nt  conlimiea  ohen  the  stick  tlie  centre  of  tlin  mandrel,  back  and  for- 

is  tliortened,   it    sbowi    that    tlie   bed  is  ward  during  tlie  rotation.     The  effect  of  , 

strait  and  panilel  to  the  axil  of  work.     If  this  is,  thai  Uie  diameters  of 

the  collar  and  back  cenire,  and  the  chamfer  not  all  eqoal  to  each  other.     It  is  |>rartic*-    I 

and  point  of  the  mandrel,  in  i  lathe,  be  ble  to  produce  a  variety  of  cnrvea  ii 

truly  futmeit,  and  set  sqnare.  the  rotation  way,  hut  in  our  an  the  procou  is  con^ned    ' 

slowly  made  by  hand,  when  tlie  back  centre  to  turning  ovals  ;  and  the  dmrk.   hv  which   ^ 

is  radter  firmly  set  up,  will  be  equally  stiff  the  work  is  made  tliua  to  slide  back  aod    ' 

in  every  pirt,  and  the  weanug  parta,  when  forward,  is  called  ho  oval  chuck, 
examined,  will  hav«  the  tame  aB|iect,  slope,         Numerona  geomettical  fij^ire*  are  pnv 

and  grain,  in  every  part  of  their  snifacc*.  duced  by  turning,  by  an  apparatus  upon  the 

Tbe  velocity  of  rouiiou  may  beeitreme-  principle  of  the  geometrical  pen  of  Snardi, 

ly  swift  in  wood,  slower  in  bnss  and  bdl  in  engines  whidi  have  been  made  for  curii^ 

melal,  still  slower  in  cast  iron,  and  slowest  uty,  and  at  great  expense, 
of  all  in  forged  iron  or  steel.    Tlie  reason         Medallions,  and  other  ainiilir  pieces,  ara 

for  these  limits  appeui  to  be,  that  a  cerlain  produced  by  regulating  the  action  of  tiM 

lime  is  requisite  for  the  act  of  cutting  to  tool  in  its  advance  to,  or  recevi  from,  ttl    ' 

lake  place,  and  that  the  tool  itself,  if  heated  face  ofa  piece  exposed  t(  * 
by  rotation,  will  instantly  become  soft,  and        If  tlie  nuuidtel  of  a  lathe  be  made  to  ad-    | 

cease  to  cut.     Steel  and  iron  reqftire  to  tie  vauce  and  recede  in  the  line  of  the  axk,    1 

kept  wetted.     For  rough  work  in  wood  the  once  in  each  turn  tbe  c  ' 

fuageisagoodtool,andafterlhal thecbiscl,  plane  at  i^(  angle*  to  tbe  axis  of  the 

with  it>  edge  a  little  convex  rather  than  work,  and  tbe  line  tnccd  upon  tlie  work 

strait  lined.     The  graver  i>  commonly  used  will  be  an  ellipsis,  prudnced  by  tbe  oblii|ne 

for  metal  i  and  for  strong  rougli  work,  tbe  section  of  a  cyhnder.    This  kind  of  work  is 

book  Mel,  wUcta  ■•  of  CMelhtiit  tdnotage,  oiled  twHh-woik,  ud  my  be  aeca  in  i«iQe 
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old  iMihiitnideSy  where  its  effect  is  far  from  Tlie  procesi  is  described  very  accurately 
being  pleaiuiig.  The  nature  of  the  carve  by  Duhamel  and  otbem,  as  practised  in 
thns  described,  which  we  have  called  an  el-  the  south  of  France.  The  fir  is  geDcmlly 
lipsb  will  manifestly  vaiy  according  to  the  allowed  to  remain  untouched  till  it  it  thirty 
law  of  the  alternate  motion  in  the  mandrel,  or  forty  years  old.  When  it  is  to  be  work- 
When  the  mandrel  moves  uniformly  for-  ed,  which  is  eariy  in  the  spring,  a  soudl  bole 
ward,  the  cot  vrill  t>e  the  common  helix  or  is  first  made  in  the  ground  at  the  foot  of  the 
screw ;  and  the  motion  is  used  to  make  tree,  the  earth  of  which  is  well  nmmcdp 
screws,  though  not  very  firequently,  because  and  serves  as  a  receptacle  for  the  joiee. 
good  tnraers  can  easily  make  them  by  m  The  coarse  bark  is  tlien  stripped  off  ftoai 
a  notched  catting  tool,  called  the  screw,  the  tree,  a  little  above  the  bole,  down  to 
The  act  of  tnmiuig  is  so  extensively  ap-  tlie  smooth  inner  bark^  after  wUch  a  por- 
plicable,  that  it  would  require  a  volume  to  tion  of  the  inner  bark,  together  with  a  little 
describe  its  uses,  and  the  methods  of  prac-  of  the  wood,  is  cut  out  with  m  very  sharp 
tising  it  Every  round  thing  which  is  made  tool,  so  that  there  may  be  a  wound  in  the 
l>y  human  hands  may  be  referred  to  this  art,  tree  about  three  inches  square,  and  an  inch 
as  one  of  its  products.  The  Ufrgest  colamns,  deep.  Immediately  afterwards  the  tuipen- 
the  most  ponderous  artillery,  and  the  mi-  tine  Jbegiiui  to  exude  in  very  transparent 
nutest  pivots  of  watch-work,  with  all  wheel-  drops,  which  escape  chiefly  lirom  the  wood 
work,  rotatory  machines,  vessehiy  dec  are  immediately  under  the  inner  bark.  The 
worked  in  this  method.  hotter  the  weatlier  is  the  greater  b  the 


TURI^SOLE.    See  Litmus.  supply  of  resm,  and  to  facilitate  the 

TURPENTINE.    See  Rbsirs.  ply  the  mdsions  are  enlarged  every  three 

Turpentine,  of  which  there  are  variens  or  four  days,  by  catting  off  thin  sUeei, 

kinds,  are  all  products  of  some  of  the  till  at  the  end  of  the  year  it  is  about  a  foot 

species  of  the  pmos.    From  this  genus  .are  and  a  half  wide,  and  two  or  three  iaehet 

obtained  not  only  turpentine,  but  resin,  deep.    The  whole  time  daring  whidi  the 

pitch,  tar,  &c.  which  are  employed  so  ex-  turpentine  flows  tsfirom  thi  iiniinf  IMmiij 

tenstvely  in  ship-building,  and  in  the  rigging  to  October.  In  the  winter  it  en 


also :  likewise  in  varnishes.  bii^  ui  the  ensuing  spring  a  fineih  inchien  h 

There  are  three  varieties  of  pme  turpen>    begun  a  little  above  the  former,  and 


tine,  commonly  known  imder  that  naoM  m  'ed  in  the  same  manner.    This  practice  it 

Europe:  namely,  !•  The  common  turpen-  continued  annoally  for  alnrnt  twelve  or  fi^ 

tine,  obtained  d^efly  from  the  pinus  sylves-  teen  years  m  some  ports,  and  in  othen  a 

tris  (Scotch  fir).    S.  The  Strasburgh  tur*  shorter  time,  on  the  same  side  of  the  tiee^ 

pentine,  yielded  by  the  pinus  piece  (silver  tHI  the  later  incisions  are  so  high  as  to  be 

fir).    And,  3.  The  Venice  turpentine,  pro-  out  of  reach  without  the  assistance  of  steps ; 

cared  from  the  pinus  larix  (Urch).    Of  the  after  which  the  contrary  side  of  the  tree  is 

three  first  mentioned  tnrpentines,  the  Ve-  begun  upon,  and  worked  in  a  simikr  nmn* 

nice  is  the  thinnest  and  most  aromatic;  the  ner  for  as  many  years,  during  which  time 

Strasburgh  the  next  in  these  qualities,  and  the  first  incisions  are  grown  up,  end  are  fit 

the  common  is  the  firmest  and  coarsest,  to  be  cut  afresh.    In  this  way,  a  healthy 

The  two  former  are  often  adulterated  by  a  tree,  in  a  favourable  soil,  may  be  made  to 

mixture  of  the  common  turpentine  and  oil  of  yield  from  six  to  twelve,  or  more,  pounds 

turpentine,  and  it  is  to  be  observed,  that  the  of  turpentine  annoally,  sometimes  for  a  cen> 

terms  Venice  and  Strasburgh  turpentme  are  tnry ;  and  even  the  timber  is  not  soon  in* 

notnow  appropriate,  as  they  are  procmed  jnred  by  this  constant  drain.    Hr  flow  of 

from  various  countries.  turpentine  discontinues  altogether  about 

Common  turpentine  is  obtained  hugely  October,   and  tlie  liquid  resin  collected 

in  the  pine  forests  in  the  south  of  France,  in  during  the  year,  from  each  tree,  is  put  to- 

Switzerhmd,  in  the  couotries  on  the  north  gether  for  further  purification.    But  a  con- 

of  the  Pyrenees,  in  Germany,  and  in  many  siderable  quantity  of  the  resin  lias  coacreted 

of  the  soutbem  States  of  Noilh  America,  daring  tliat  time  around  the  incision,  par^ 

The  greater  part  of  what  is  consumed  ia  ticuhvly  as  the  heat  declines ;  and  in  the 

this  coimtry  is  imported  from  North  Am^  vrinter,  when  it  has  hardened  considerably, 

rica.    The  method  of  obtaining  it  is  by  it  is  scraped  off,  and  forms  what  is  %td>^ 

making  a  series  of  incisions  through  the  cally  called  barras,  or  in  some  provinces 

bark  of  the  tree,  from  which  the  tnrpentine  galipot,  which  differs  from  the  more  liquid 

exudes,  and  falls  down  into  holcS|  or  other  turpentine  in  consistence,   and  probably 

receptacles  at  the  foot*  contains  a  kss  proportion  of  enential  oiL 


TUR 

The  gili|MH  if  niticb  used  in  making  flam- 
beaux  when  mixpd  with  snet,  but  the 
greater  part  of  it,  at  well  as  the  liquid  tor- 
pentine,  is  subjected  to  further  processes. 

The  Strasburgh  turpentine,  the  produce  of 
the  silver  tir,  is  the  most  fragrant  of  all  the 
pine  turpentines,  and  only  inlerior  to  the 
tme  Cliio,  but  it  is  not  often  seen  in  the 
shops.  It  is  obtained  by  rude  inciston  of 
the  bark  by  the  peasants  in  the  vast  pine 
forests  on  tlie  western  Alps.  The  first  cut 
is  made  as  high  as  the  hatchet  will  reach,  and 
these  are  renewed  annually  irom  above 
downwards  to  within  a  foot  of  the  ground. 
Bat  the  finest  kind  of  turpentine  yielded 
by  this  tree,  is  that  which  exudes  from  soft 
tnrberdes,  or  swellings  of  the  inner  bark. 
The  peasants  carry  with  them  a  hurge  cow*s 
bom,  with  the  point  of  which  they  pierce 
these  tubercles,  and  collect  the  juice  in  its 
koliow. 

The  true  Venice  tnrpentme,  or  resin  of 
the  larch,  is  obtained  from  the  Tyrol  and 
Savoy,  and  also  from  Daophiny,  by  boring 
holes  about  an  inch  in  diameter,  with  a 
gentle  descent,  in  the  most  knotty  parts  of 
die  tree.  To  these  are  adapted  long  per- 
finated  pegs,  which  serve  as  gutters  to  con- 
vey the  juice  into  troogfas  placed  beneath. 
It  is  yielded  during  the  whole  of  the  sum- 
mer, and  is  simply  purified  by  straining 
thfongh  hair  sievca^  A  fiUI  grown  lareh  will 
ooaetimes  yield  seven  or  eight  poonds  of 
tarpontioe  annnally  for  forty  or  &iy  years. 

TURQUOISE.  Tlie  colonr  of  this  snb- 
staoct  is  pale  iky-bhie,  passing  into  indigo- 
bhse,  ami  pale  apple-green.  It  occurs  in 
jBoamy  or  disseminated.  Its  fracture  is  even. 
Its  hardness  is  nearly  equal  to  that  of  glass ; 
it  is  difficultly  frangible.  Specific  gravity 
3.1  f.  Before  the  blow-pipe  its  colour 
changes  to  greyish-white,  and  it  becomes 
friable,  but  it  does  not  melt  It  is  soluble 
in  nitro-mariatic  acid,  and  the  European 
tarieties  are  so  in  nitric  add;  this  roen- 
stmnm,  however,  has  no  action  on  the  Per- 
saaa  tnrqooises.  It  is  composed,  according 
to  Bniilon  la  Orange,  of 

Phospli^te  of  lime. .»•••.  80 

Carbonate  of  lime 8 

Phosphate  of  iron,  with  a?  ^ 

trace  of  manganese { 

Phosphate  of  magnesia. t 

AInmioa... 1 

Water 6 

>  1 

1C)0 
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Tnrqooise  is  generally  considered  as  finsil* 
bone,  or  ivory  penetrated  by  oxide  of  cop« 
per ;  it  appears,  however,  from  the  above 
anal^rsis,  that  the  colouring  matter  is  pbeo« 
phate  of  iron.  The  oriental  tnrqnoiw  are 
found  near  Meched  in  Persia,  also  in  Mount 
Caucasus,  in  Egypt  and  Arabia.  The  occi* 
dental  ones  are  found  in  Langnedoc  in 
France,  and  in  Hungary.  Turquoiao  wan 
formerly  in  s6me  estimation  for  rings  and 
other  articles  of  personal  ornament,  bat 
its  value  has  greatly  declined  in  modem 
tiroes.  The  colour  of  turquoise  changea 
gradually  by  exposure  to  the  air,  from  bina 
to  green :  when  it  arrives  at  this  state  ita 
commercial  value  is  wholly  extinct 

TURRITLS,  in  botany,  tower-muMiarif  a 
genus  of  the  Tetradynamia  Siliqnosa  class  and 
order.  Natural  order  of  Siliqnosas,  Cred- 
fi>rmes,  or  Crnciferse.  Essentkl  character  ; 
silique  very  long,  angnhu' ;  calyx  coaverf^ 
ing,  erect;  corolla  erect.  Tliere  are  eight 
spedes. 

TURRi£A,  in  botany,  a  genns  of  tlie 
Decandria  Monogynia  cfam  and  order.  Na- 
tural order  of  Trihilatse.  Meliss,  Jussiev* 
Essential  character:  calyx  five- toothed ; 
petals  ^yre ;  nectary  toothed,  cyllndrieal, 
bearing  the  anthers  at  the  month  between 
the  teeth;  capsule  pentacoccous ;  seeds 
two.    There  are  five  spedes. 

TUSCAN  order,  in  architecture,  the  firsts 
simplest,  and  roost  massive  of  tha  five 
orders. 

TU8SILAOO,  in  botany,  colf$-fi§i,  a 
^enus  of  the  Syngenesia  Polygamia  Sopef* 
flna  class  and  order.  Natural  order  «f  Com« 
positss  Disooide«.  Coiymbiiersp,  Jnsnea. 
Essential  character :  calyx  scales  equal,  as 
long  as  the  disk,  somewhat  membranaceous ; 
down  simple;  reoeptade  naked.  Therein 
fourteen  spedes. 

TWIUOHT,  that  light,  wbelJber  in  tha 
morning  before  sun-rise,  or  in  the  evening 
after  sun-set,  supposed  to  begin  and  end 
when  the  least  ^tars  that  can  be  seen  by 
the  naked  eye  cease,  or  begin,  to  appear. 
By  means  of  the  atmosphere  it  happens, 
that  though  none  of  the  sun's  direct  rays 
can  come  to  us  after  it  is  set,  yet  we  still 
enjoy  its  reflected  Kglit  for  some  time,  and 
night  approaches  by  degrees ;  fiir  after  the 
sun  is  hidden  from  our  eyes,  the  upper  part  of 
our  atmosphere  renuuns  for  some  time  ex- 
posed to  its  rays,  and  from  thence  the  whole 
is  iUuminated  by  reflection.  Bat  as  the  son 
grows  lower  and  hmer,  that  portion  of  tha 
atmosphere  which  is  above  oar  horiaan, 
beconm  cidgjhtnad  till  tha  tan  hat  got 
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ttghttf  degrea  hriow  it;  after  vUrliil  (be  air  of  arbicfa  it  eoaasti.  Ox  dnalion  of 

ecata  lo  be  iUnmiiBted  tbenbjr,  till  it  taM  Ae  iwilq^i  wOl  be  gmter.    And  for  the 

got  wiWn  ■■  muy  dt^icei  of  Ibe  eauern  like  reaun.  the  noniiBf  tinli)(tal,  ttw  aw 

■de  artbebariiira;  at  uriwA  tine  it  bcpni  beio^  at  ibat  time  coDdenaed    and    «>«- 

(»  iDMMMate  the  ataKwphere  t^in,  and  in  ttacted  bj  the  cold  of  Qtr  preradhiE  nipfat, 

■ppMjaDcc  to  difliBc  iti  li^l  (broacbaiit  wiD  be  ilmrter  ihao  the  crenuig  one,  wbea 

tte  heaneni,  wUA  canlBMea  to  ikciuae  the  air  is  more  dilated  aad  csp^Mled. 

taibembenp.    Hcmc it ia, thai dwng  Tbe  beioBaing  aod  end  af  twiliKbt  bv 

Hnt  part  of  the  year  m  wtacb  Ike  Mm  ■  been  varionlj    italcd,    b;    difiocM    oW 

■HTcr  ei^toai  deprai  below  Mr  bamoa,  lemn;  faal,iaMr  latitiida,it  may  bewid 

Am  ta  a  iiialhaFil    tviigU  fiva  «n«-  to  bepn  and  e»d  wbeo  Ihc  ami  b  abeU 

wUk(tOB»riHiS.    Noalbatpartartim  eifbtecD dcicreea below ibe boiiaOB :  b^nv 

jMMMlbelatiladeorLoadaMii,  whfletbe  trtwa  telracliaB  it  allowedriw.  ibealmm. 

^  ia  pM«as  ftnm  aboal  Oe  GM  4ep«e  pbere  w»t  be  ea^le  «f  reBectii^  aemaUa 

rfOMiai  to  Ibe  frifth  oT  Cleer ;  thalb,  hifit  ai  tbe  heighl  of  abont  fortj  niln. 

Aim  tbe  auddle  b(  Ma;  lo  the  mddle  rf  Hw  dontiea  of  twilight  it  greatei  or  Im, 

Jaly.  m  tbe  MM  DMve*  more  or  loa  oUiqwIr 

Ai  tbe  twiligbt  dependi  on  tbe  ^MaU^  wilb  reject  to  tbe  bonm ;  beaee  it  m 

«f  mttter  ia  tbe  atmotpbere  fit  to  rrflect  dwrteal  near  tbe  time  of  the  'Tiiiinfa, 

■be  HD't  nja,  a«d  aba  oa  Ibe  beighl  of  it  becauM  tbe  nainoMtl  iDtcnecta  tlw  hori- 

(tar  the  higher  Ibe  ■tmnqJierait.thtloter  us  km  obliqinly  Umh  aay  kaKr  cirda 

will  it  be  before  ibe  apper  partt  of  it  wiU  parallel  to  iL    Dr.  Long  baa  ealcnlaicd  Iba 

ceate  to  be  iUaminatedX  the  doratioo  of  It  danlian  of  twilight,  in  diflcrval  btitod^ 

wil  be  TMiat.    For  ioataace,-  in  wialer,  a*d  for  ibe  *e*enl  diflereM  dedinatieM  of 

■bei  Ibe  air  it  eoedemed  with  cold,  and  die  tn :  flie  tenlt  be  bid  bebrc  tbe  pobSe 


Ibetwil^willbedMrter^andiniammer,     ■ 

wfaM  Oe  Kmili  of  the  atmotphm  are  ex-     eootinaal  nigbt ;  and  b  a,  tel  the  liij^bl 

taaded  bj  tbe  nrefiKtion  and  dilatation  of    lasu  Ibe  whole  iii|fal: 
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TYCHONIC  jyifm 
order  of  anangemetit  of  the  beaTenl;  bo- 
die*,  of  an  intermediate  latiire  between 
the  CopenrieaB  and  Ptolemaic,  or  t>artici- 
patiog  alike  of  tbem  both.  Tbb  lyitem 
te  and  oiifina]  from  Tydw  Brabe, 


farttar  part  of  the  bit  veatmj.  The  pbilo- 
■opber,  thongh  he  approTed  of  tbe  Coper- 
■iean  qrttem,  yet  coold  not  reconcile  bim- 
■elf  10  Ibe  motion  of  tbe  earth )  and  beinB, 
OB  tt«  ether  brad,  cooTinced  tbe  Ptolemaic 
•chemeconldDOt  be  true,  be  conlriTed  one 
jjffMMi  Irani  either.  In  Ihb  tbe  earth  bai 
•OKoiND  allowed  it,  hot  the  aiunBdutd 


dtnmal  pfaUMm^na  are  lolred  bj 
Hon  of  the  MO  about  die  earth,  ai 
Ptolemaic  Khewe ;  and  tboM  of 
and  Vemn  are  MlTed  by 
though  not  in  the  mme  main 
liinpl;  attd  uatmally  ai  in  tbe 
tjttem.    The  Tjcbonic  i;item  the 
poaed  the  earth  in  Ibe  centre  of  the 
that  i«,  of  Ibe  Brmtment  of  (tan,  ai 
of  ttie  orbit*  of  the  hui  and  raooD; 
the  iame  time  it  nude  the  (on  the 
of  Ihe  pbnclaty  motiom,  cit.  of  the 
of  Mercory,  Venia,  Han,  Jnpiler,  ■ 
ttun.    Thn*  the  inn,  with  all  iu  p 
WM  Eotde  to  rerolre  abovt  the  eaitl 


TTP- 


>  year,  totolTf  thr  plieiiomenitriaiDf  froin 
llic  anmul  molion,  Rnd  crrry  [wcnty-foiir 
lioim,  lo  aFcoimt  lor  those  ^  tbe  diurnal 

TVGEB.    S»e  Fetts, 

TVXE,  or  TiLB,  in  bnildini;,  «  soTt  of 
Itiin,  ficiiliuiu,  lamiiHlFd  beirk,  \aeA  nn  tli« 
rMlii  ofhoiuei ;  or  more  proppriy  ■  kind  of 
lai  r1*jeir  evtii,  kneackd  an<l  maDldfd,  of 
a  jasi  ihickneu,  dried  and  iHinit  in  a  kiln 
likp  a  bnr'k,  and  ii»d  in  the  coTeriaj  and 
pavinc  nrbaonea,    See  Brice. 

Tbcr«  are  wloiu  kiud»  of  tyiei,  for  the 
vinana  orruioiH  at  hnildingi  u  plain, 
tluurk,  ridge,  roor,  cr>-a<f,  ([niter,  pan, 
crookr-it,  flemiib,  ronier,  hip,  donnar,  hsI- 
lop,  Bitragal,  inrsne,  parioK,  and  Dutch 
lylr.. 

Flcmuhor  Dnti^h  lyiea  are  oftwo  kinds: 
annenl  and  madem.  The  ancient  were 
uwd  tbr  chhniwy  faot-pacet :  (he;  were 
painted  with  anliqae  tfpim,  and  freqiienti; 
with  pDnlnrea  of  uldieni  (amp  with  cooi- 
pirtmcnta,  and  toiuetinlea  with  moreujne 
dcriret ;  hut  they  rome  mucli  tliort  of  the 
deaigif  wd  colourt  of  the  modern  ones. 
Tlie  modem  Flemiih  iyl»  arc  commonly 
nwdplutered  npin  the  jaumba  of  chimoirt, 
initead  of  cli'mney-comer  iloaei.  'Iliese 
are  belter  ^aied,  and  nirh  ai  are  patnleO 
(for  aome  are  only  while)  are  done  with 
more  rnrioni  fifum,  %ad  more  lively  co- 
lout^  ih«n  the  anfienl  onen.  But  both 
kindi  teem  to  be  made  of  ttie  aatne  whiliih 
elay  ai  oar  white  fbied  eartheo  ware ;  (be 
modem  onri  are  commonly  painted  with 
birdi,  6ower«.  icr.  The  ancient  onei  lue 
only  lite  inchn  and  a  quarter  iqnare,  and 
ahont  Uirte-i|iiarteni  of  an  inrh  tinck  ;  the 
modem  ooet  m.  iochei  and  a  half  Kjnare, 
and  thire-quarten  of  an  inrh  thick. 

TVMPAN,  oTTiNPAJiirn,  inarchiter. 
lure,  the  aiea  of  a  pediment,  being  t)ut 
part  which  i*  on  a  level  witti  llie  naked  of 
the  frieir.    Or  it  it  the  apace  inclnded  be. 


tween  llie  three  corniihei  of  a  triangnlar 
pediment,  or  tlie  two  comishes  of  a  circulaf 
the  tympan  ii  c 


d  Uie  part  Ii 


nlat 


give  lijilit,  and  Kimctimra  it  i*  ennclied  with 
icniptiire  in  hiuo  relievo. 

TvHPAN,  amon;  pKniens  a  double  franw 
IwlonginK  to  ibe  preaa,  covered  with  parcb- 
ment,  on  wbidi  ibe  blank  aheeli  are  laid 
in  order  lobe  printed  off.    See  PsiNTiao. 

■n'MPANUM,  orTvMPAJi,  in  mediae 
nica,  a  kind  of  wheel  placed  roand  an  axii, 
or  cylindrical  beam,  on  the  top  of  wlii^ 
are  two  leven  or  fixed  t-tav ea,  for  the  mors 
ei»y  luminE  tbe  axit,  in  order  lo  raiie  a 
weight  required.  Hie  lympaoum  ii  mach 
the  lame  with  the  pcrilrochiom,  hnl  that 
tbe  cylinder  of  the  aai*  of  the  peiilrocbiiin 
ii  much  shorter,  and  leu  than  tbe  cylinder 
of  the  tympanum. 

TvMFAauM  of  a  maxkinc,  it  aba  used 
for  a  hollow  wheel,  wlierein  one  or  more 
people,  or  other  animals,  walk  to  turn 
il ;   tni-h  a>   that  of  tome  cranes,  calett> 

TYPE,  a  copy,  imifie.  orreaemblanceof 
aoine  model.  Thia  word  ia  mnch  nsed 
among  divitiei,  to  liKDilT  a  Ky.nbol,  sign,  or 
li{>tiie  of  tDmelhing  to  come ;  in  wiiich  lente ' 
it  ia  commonly  w<ed  with  rrlatian  to  anti- 
type, wbich  11  the  iliioR  itself,  whereof  tha 
oilier  i5  a  type  or  fitciire. 

TYPHA.  ill  botany,  a  genua  of  Ibe  Mo- 
ooecia  Triandria  clau  and  order.  Natural 
order  of  Calamariw.  Typhie,  Jiuaieu,  Ea- 
spntial cliuiacter :  male,  amtot  cyliodncal; 
calyx  indiaiinct,  three-leaved  i  corolla  none : 
femtle,  ament  cylindricar,  below  tbe  malea  j 
calyx  a  vUloie  hair  j  corolla  none;  >eed 
one,  placed  on  a  capillary  down.  Iliere 
|irr  two  apeciei,  cii.  T.  latil'olia,  great  cal'*> 
tail,  or  teed  mace  ;  andT.  angiulilolia,  nar- 
row-leaved calVtail. 

TYPOGRAPHY,  tlic.Mt  of  printinc- 
See  PaisTiNG  and  STsaROTVPi. 


U. 


UOi  u,  the  twentieth  leller,  and  fifUi  lengthened  by  a  linal  r.  u  in  tumt,  laJw,  &[. 

*  vowel  of  our  alphabet,  ia  formed  m  In  aome  worda  il  it  rather  acute  than  long  j 

Ibe  voice  by  a  round  confifntalion  of  the  aa  in  brvii.ftUe,  UU,  itc.     It  il  moitly  lonf 

hf,  and  a  greater  exlraaion  of  tbe  under  in  polytyllahlet ;  u  in  imieii,  curiou,  &.c. 

Mte  than  in  fotmiuK  tbe  letter  o.  and  the  but  in  lonie  worda  it  ia  obacure,  ai  in  aa- 

lofqpie  iialiomoie  c.-annolated.    llie  tound  turt,  reaturt,  &c.    Thia  letter,  m  the  fom 

ji  aboit  in  fnul,  aaaal,   fan,  lui;   but  ia  V,  or  t,  b  properlj  a  coBMunl,  lod  h 


VAC  VAU 

inch  is  placed  before  all  the  irowels  ;  ai  in  iciuible  resiitance ;  the  different  weight  ^ 

vifcaii/,  vexa/,  vi^raf c,  &c.    l*hough  the  let-  bodies  of  tlie  same  bulk,  &c.    All  the  parts 

ters  V  and  a  had  always  two  sounds,  they  of  spaces,  says  Sir  Isaac  Newton,  are  not 

bad  only  the  form  v  till  the  beginning  of  the  eqnally  full;  for  if  they  were,  the  specific 

fonrtli  century,  when  the  other  form  was  gravity  of  the  fluid  which  wonld  fill  Uie 

introduced,  the  inconvenience  of  express-  region  of  the  air,  coold  not,  by  reason  of 

ing  two  different  sounds  by  the  lame  letter  die  exceeding  great  density  of  its  matter, 

ha«iug  been  observed  long  before.    In  nu-  give  way  to  the  speci6c  gravity  of  qiiick- 

merals  V  stands  for  five,  and  with  a  dash  silver,  gold,  or  any  body,  how  dense  so> 

added  at  top,  thns  V,  it  signifies  5,000.  «»» :  whence  neither  gold,  nor  any  other 

VACCINATION.    Set  Suite  bry.  ^ftA^j^  could  descend  in  the  air ;  for  no  boily 

VACCINIUM,  in  botany,  AOAcrry,  or  can  descend  in  a  fluid,  unless  it  b^specia. 

irJkMi^f&frry,  a  genus  of  the  Octandria  Mo-  cally  heavier  than  ir.    But,  if  a  quantity  of 

BOgynia  class  and  order.    Natural  order  of  matter  may,  by  rarefaction,  be  diminislied 

Bicornes.    Erics,  Jnssieu.    Essmitial  cba^  jn  a  given  space,  why  may  it  not  diminish 

racter :  calyx   superior ;   corolla   onepe-  in  infinitnm  ?    And  if  all  the  solid  particle* 

tailed  i  filaments  inserted  into  tlie  recep-  of  bodies  are  of  the  same  density,  and  can- 

tade;   berry   fonr-celled,   many   seeded,  not  be  larified,  without  leaving  pores,  there 

There  are  twenty-seven  species.  "nn»t  be  a  vacuum. 

VACUUM,  inphilosophy,denotes«space  VADE  mflcttjn,  or  Vemi  mawm,  m  Latin 

empty,  or  'devoid,  of  all  matter  or  body,  phrase,  used  in  EugUsh  to  express  m  thing 

It  has  been  the  op'mion  of  some  philoso-  that  is  very  handy  and  fiimiliar,  and 

plicis,  particularly  the  Cartesians,  that  na-  one  usually  canies  about  with  them^ 

ture  admits  not.  a  vacuum,  but  that  the  ^applied  to  some  favourite  book, 

universe  is  intirely  full  of  matter :  in  conse-  VAGINA,  properly  signifies  a  Acath,  or 

queiice  of  which  opinion  th^  were  obliged  scabbard :  and  the  term  vaguM  is  used  in 

toaasert,  that  if  every  thing  contained  in  a  architecture,  for  the  part  of  a  tennunM, 

▼e&sel  could  he  taken  out  or  anmhiUted,  because  resembling  a  sheath,  out  of  which 

the  sides  of  that  vessel,  however  strong,  the  statue  seems  to  issue, 

would  come  together;  but  this  is  contrary  '     VAGINALIS,  the  sAAi/&4itt,  in  natural 

to  experience,  for  the  greatest  part  of  the  history,  a  genus  of  birds  of  the  order 

air  may  be  drawn  out  of  a  vessel  by  moms  Gralbe.     Generic  character;   bill  strong, 

of  the  air-pump,  notwithstanding  which  it  thick,  compressed ;  upper  mandible  covetwl 

-  will  remain  vrhole  if  its  sides  are  strong  above  with  a  moveable  homy  sheath  ;  noa- 

«iough  to  support  the  weiglit  of  the  mcum-  trils  placed  before  the  sheath ;  face  naked 

bent  atmosphere.     Should  it  be  objected  and  papillous ;  wings  with  an  obtuse  excre* 

here,  that  it  u  impossiblh  to  extract  all  the  sconce  under  the  flexure ;  cbiws  grooved, 

air  out  of  a  vessel,  and  that  there  will  not  V.  alba,  or  the  white  sheath-bill,  the  only 

be  a  vacuum  on  that  account ;  the  answer  species  known,  is  a  native  of  New  Zealand 

is,  that  since  a  very  great  part  of  the  air  and  the  South  Sea  Islands.    It  is  in  length 

tint  was  in  the  vessel  may  be  drawn  out,  as  about  sixteen  inches.    Its  food  consists  of 

appears  by  the  more  quick  descent  of  light  shell  fish  and  putrid  carcasses.    Iti  le£:s  are 

bodies  in  a  receiver  when  exhausted  of  its  long,  red,  and  naked  a  Uttle  above  the 

air,  there  roust  be  some  vacuities  between  knees.                         « 

the  parts  of  the  remaining  air;  which  is  VAGRANTS  are  all  persons  threaten- 

sttfiicieut  to  constitute  a  vacuum.    Indeed,  ing  to  run  away  and  leave  their  wives  and 

to  this  it  may  he  objected  by  a  Cartesian,  children  to  the  parisli.    All  persons  imlaw* 

that  those  vacuities  are  filled  with  materia  fully  returning  to  the  parish  or  place  whence 

subtilb,  that  passes  freely  through  the  sides  they  have  l»een  legally  removed  by  order 

of  the  vessel,  and  gives  no  resistance  to  tlie  of  two  justices,  without  bringing  a  certifi- 

f  tiling  bodies :  but  as  the  existence  of  tliis  rate  from  the  parish  or  place  whereto  they 

materia  siibtilis  can  never  be  proved,  we  lM>lonc.    All  pmoiiK  who  have  not  where- 

arc  not  olyii^ed  to  allow  the  objeciion,  with  to  maintain  thcnuolves,  live  idle,  and 

rspecially  suice    Sir    Isaac    Newton    has  refuse  to  work  fur  the  usual  wages  given  to 

found  that  all  niattiMr  afl'ords  a  resistance  other  Ubourers  in  the  like  work,  in  tlie  pa- 

nearly  in  proportion  to  its  density.    There  rishes  ur  places  where  they  are.    AU  per- 

are  many  other  argumenti  to  prove  this,  sons  going  from  door  to  do^,  or  phu^ng 

liarticularly  the  motions   of  tlie   comets  themselves  in  the  streets,  highways,  or  pa*- 

throagh  the  heavenly  regions,  without  any  lages,  to  beg  or  gather  alms  in  the  pariahea 
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or  places  where  tliey  dtrcll.  All  Uiese  of  a  coat,  when  charged  or  cheqnered  with 
•hall  be  deemed  idle  and  disorderly  pereous,  vairs :  and  hence,  vary  cuppy,  oc  vairy- 
and  one  justice  may  commit  such,  offenders  tas^y,  is  a  bearing  composed  of  pieces  re- 
(being  thereof  convicted  before  him,  by  presenting  the  tops  of  cnitchet. 
hit  own  view,  confession,  or  oath  of  one  VA^IjANTIA,  in  botany,  crou-icor/,  a 
witness,)  to  the  house  of  correction,  to  hard  genus  of  the  Polygamia  Monoecta  class  and 
hbour,  not  exceeding  one  month.  And  order.  Natural  order  of  8 tellatse.  Rabia- 
any  person  may  apprehend  and  carry  before  cex,  Jussieo.  Essential  character:  her- 
a  justice,  any  such  persons  going  from  door  maplirodite,  calyx  none ;  corolla  four-part- 
to  door,  or  pUcing  themselves  in  tlie  streets,  ed  ;  stamens  four  ;  style  bifid ;  seed  one : 
highways,  or  passages,  to  beg  alms  in  the  pa-  male,  calyx  none;  corolla  tliree  or  foor- 
fishet  or  places  where  they  dwell ;  and  if  parted ;  stamens  three  or  four ;  pistil  obso- 
they  shall  resist,  or  escape  from  tlie  person  lete.  There  arc  nine  species, 
apprehending  them,  tlicy  shall  be  punished  VALENTIN  I  A,  in  botany,  a  gemis  of 
at  rogues  and  vaj^abonds.  And  the  said  the  Octandria  Monogynia  class  and  order, 
jnitice,  by  warrant  under  his  hand  and  seal.  Essential  character :  calyx  five-parted,  co- 
may  order  any  overseer,  where  such  offen-  loured,  spreading ;  corolla  none ;  capsule 
der  shall  be  apprehended,  to  pay  five  shil-  berried,  four-seeded,  palpy.  There  is  but 
lings  to  any  person  in  such  parish  or  pUce  one  spedes,  ets.  V.  ilidfolia,  m  native  of 
so  apprehending  them,  for  every  offender  Hispanipla,  on  the  most  barren  rocks  to- 
80  apprehended ;  to  be  allowed  in  his  ac-  wards  the  ocean ;  abo  in  Cnba^  about  the 
counts,  or  producing  the  justice's  order  and  Havannah. 

the  person's  receipt  to  whom  it  was  paid.  VALERIANA,  in  botany,  vrilmcn,  a 
17  George  H.  c.  5.  The  same  sUtute  also  genns  of  the  Triandria  Monogynia  class  and 
enacts,  that  such  justice  shall  order  the  order.  Natural  order  of  Aggregatae.  Dip- 
person  so  apprehended  to  be  publicly  whip-  saccap,  Jussien.  Essenlial  character:  calyx 
ped  by  the  constable,  petit-constable^  or  none ;  corolh  one-petalled,  gibbous  on  one 
some  other  perwn  to  be  appointed  by  snch  side  of  the  base,  saperior ;  teed  one.  Thera 
constable  or  petit-constable  of  the  place  are  thirty-one  species, 
where  such  offender  was  apprehended,  or  VALLISNERIA,  in  botany,  a  genns  of  the 
shall  order  him  to  be  sent  to  the  house  of  Dioecia  Diaodria  class  and  order.  Natnral 
rurrectSon;  and  by  27  George  IH.  c.  11,  order  of  Palms.  Hydrodiarides,  Ju«sieu. 
the  common  gaol,  until  the  next  sessions,  or  Essential  character :  male,  spathe  two-part- 
fur  any  less  time,  as  such  justice  shall  think  ed ;  spadix  covered  with  floscules ;  corolla 
proper.  To  defray  the  expenses  of  appre-  three* parted ;  female,  spathe  bifid,  one- 
hending,  conveying,  and  maintaining  rogues,  flowered  ;  calyx  three-parted,  superior  ; 
vagabonds,  and  incorrigible  rogues,  and  all  stigma  three-parted:  capsule  one-oaUed, 
other  expenses  necessary,  tlie  justices  in  ses-  many-seeded.  There  are  two  speciesi  vis. 
sions,  may  cause  such  snms  as  shall  be  ueces-  V.  spiralis,  two  stamened  vallisneria ;  and 
sary  to  be  raised,  in  the  same  manner  as  the  V.  octandria,  ei^t-stamencd  vaUisneria. 
general  county  rate.    17  George  III.  c.  S,  VALUE,  in  commerce,  denotes  the  price 

VAHLIA,  in  botany,  so  named  in  ho-  or  worth  of  any  thing:  hence  the  intrinsic 
nour  of  Martin  Vahl,  regius  proff  ssor  of  value  denotes  the  real  and  effective  worth 
botany,  at  Copenhagen,  a  genus  of  the  of  a  tbmg,  and  is  nsed  chiefly  vrith  regard 
Pentandria  Digynia  cUss  and  order.  Na-  to  money,  the  popular  value  whereof  may 
tural  order  of  Succulentc  Onagrx,  Jus-  be  raised  and  lowered  at  the  pleasnre  of 
sien.  Essential  character:  calyx  fiveleav-  the  prince;  but  its  real,  or  intrindo value, 
ed;  corolla  five-petalled ;  Qapside  inferior,  depending  vrhoUy  on  its  weiglit  and  fine- 
one- celled,  many-seeded.  There  is  only  ness,  is  not  at  all  affected  by  the  stamp  or 
one  species  tt:.  V.  capensis,  a  native  of  impression  thereon, 
the  Cape  of  Good  Hope,  in  sandy  places.  VALVE,  in  bydraiUics,  pneumatini;  Scr. 

VAIR,  in  heraldry,  a  kind  of  for,  con-  b  a  kind  of  hd,  or  cover,  of  a  tnbe  or  ves« 

listing  of  divers  little  pieces,  argent,  and  sel,  so  contrived  as  to  open  one  way ;  but 

fttore,  resembling  a  Dutch  U,  or  a  bell-  which,  the  more  forcibly  it  is  prest^  the 

Vairs  have  their  pomt  asnre  opposite  other  way,  the  closer  it  shuts  the  aperture ; 


their  point  argent,  and  the  base  ai^gentto  so  that  it  either  admits  the  entrance  of  a 

the  base  amrc.  fluid  into  the  tube  or  vessel,  and  prevents 

VAIRY,  Vairc,  VutRY,  or  Vakky,  in  its  return  -,  or  admits  iu  escape,  wmi  pre- 

btnidry,  txpres«ci  a*  coat^  or  tht  bearings  irents  iU  r^-c&trasce. 


VAP 
VitTE,  ia  Hutomy,  a  Iliio  m«iii1iruia, 
■{tplied  OD  several  cavities  aiid  veuets  of 
tb«  boily,  to  afforJ  a  pusage  to  certain  hn- 
Baan  foiag  one  way,  and  prevnl  Iheir  te- 
ftu  towards  Itae  place  from  whence  they 
The  veini  mil  lympbalici  are  liir- 
I  with  valvea,  tchirh  op>D  towards  the 
L  bcart,  bnt  keep  clooe  towards  the  exlremi- 
,    tki  of  tboie  vesseli;  that  is,  tliey  let  the 
I    Mood  and  lymph  pais  lowirdi  the  heart, 
but  prevent  iLeir  returning  lowacds  the  ex- 
treme parts  from  whence  they  came. 

VAN,  iu  navil  atfaiH,  the  foremual  divi- 
^n  of  a  naval  armament,  or  that  part  which 
leads  the  vny  to  battle,  or  advaucet  first  in 
the  order  of  sailing. 

VANDELLIA,  in  botany,  afeniu  of  the 
Sidynamia  Angiotpemiia  class  and  order. 
Natural  order  of  PenonatK.  Scrophnla- 
tur,  Juwien.  Essential  character:  calyx 
'  Ibur-parted  ;  corolla  ringcnt  -,  filanurnts  the 
-  two  outer  from  the  dbk  of  the  lip  of  the  co- 
"  nlla  ;  anthers  connecled  by  pain  ;  capsnle 
*  one-relied,  many-seeded.  There  are  tuo 
~  qKcicB,  rji.  V-  difiiua,  and  V.  pratensis- 

VANGUERU,  in  botany,  a  ^enna  of 

,  tfie  Petitandria  Monogynia  class  and  order. 

,  Natural  order  of  Agpeglita.    Rnbiacex, 

JussiGU.    Eisential  claracler:   calyx  five- 

l4>othed ;    corolla   lube  globular,    with   a 

I   llairy  throat ;  sti^a  bilamcllate ;  berry  in- 

V  Ariorj  four  or  five  seeded,    lliere  is  hut 

le  spedes,  rii.  V.  edulis,  supposed  to  be  a 

f  Balive  ofChina- 

VAPOUR,  in  meteorology,  a  thin  humid 
['.Batter,  which,  beiiig  rarefied  to  acertuin 
!  .ilcgree  by  the  action  of  heat,  ascend*  la  a 

Kiculav  height  in  the  atmosphere,  where 
ituf  ended,  until  it  returns  in  the  form  of 
lin,  snow,  &c.    On  tliis  subject  we 
If  readers  to  the  articles  Evapora- 
L  WON  and  Meteoroi.ocv,  and  shall  make 
f  m  few  addiliaiial  observations  on  dew,  which 
a  pliepomenon  proper  to  dear  weather. 
I  it  begins  to  be  deposited  about  son-set,  is 
f  mast  constant  in  rallies,  and  on  plains,  near 
f  riyers,  and  otiwr  rollectiuns  uf  wateis,  and 
r  alionnds  on  tliose  parts  of  the  surface  which 
■'•n  cloibed  with  vceetation.    It  is  often 
KiMspended  when  laiaisapproaching,  lulike- 
iD  windy  weather,  and  before  thunder 
•tonus ;   an  imnanally  copious    deposilirin 
however  sometimes  precedes  rain.      Hie 
following  is  said  to  be  the  lisnal  appearance 
in  the   valUy  through  which  the  Tbames 
passes.    Afttr  a  clear  worm  day  there  it 
I  Msdually  lormed  on  ihe  horizon  a  conti- 
'  — ta  haie,  rising  lomeiimea  to  a  coniide- 
•  kaislil,  ml  ofttu  tn|Ml  by  iha  set- 
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ting  sun  with  a  fioe  crailatios  of  red  and 
violet  shades.  Tliis  is  the  precipitated  w»- 
ter  become  ^jntly  viiible  in  its  desccsiL 
Dew  is  a1wsy«  to  In  tonad  on  the  gma  hf 
the  time  that  this  hase  has  becouie  conspi* 
CUDUS,  and  its  abundance  in  proportioned  l» 
the  density  and  permanence  of  the  latter. 
The  fallowing  Acts  ace  deitrving  of  oo> 

In  Uiii  country  the  dew  is  observed  mora 
copiou^dy  iu  the  mornings  of  spring  nod 
summer  than  at  other  times  in  tbe  yi«r. 
Sometimes,  liowever,  in  autumn  and  wiatcf, 
an  abundant  dew  is  deposited  in  Ihe  nigbl. 
In  cuuntriea  nearer  the  equator,  the  de«r»  um 
geueiallj  obieived  in  the  morning  throngb- 
onl  the  whole  yeiir ;  and  in  some  place* 
they  are  so  veiy  copious  4s  in  a  great  mea- 
sure to  snpply  the  deficiency  of  rain,  which 
seldom  falls  in  those  places.  Tlie  coodcD- 
salion  of  the  vapour  which  forma  tbe  dew 
mostly  takes  place  while  Ilie  sun  it  b^w 
the  horizon  ;  the  greatest  deposition  lakin; 
place  soon  alter  the  settiuK  of  the  snn.  In 
cloudy  weailier  there  is  little  ur  no  dew 
deposited;  the  moit  connideriible  qnanbty 
is  observed  in  a  morning,  subsequeol  to  a 
clear,  still,  and  cool  night,  whiiji  Inu  fol- 
lowed a  pretty  warm  iliy.  The  lower  parta 
of  bodies  IhHt  are  exposed  to  tbe  ambient 
air  are  first  covered  with  dew.  Tlie  most 
singular  circumstance  is,  that  dew  i*  not 
deposited  upon  all  kinds  of  substances  iiK 
discrtniinately :  it  falls  upon  certain  bodie* 
much  more  abuodnnlly  ihaii  on  others,  bimI 
upon  some  even  not  at  alL  Tbe  drops  of 
dew  attach  themselves  to  ghus,  rrystab, 
and  porcelwn,  much  more  readily  Iban  to 
other  bodies;  next  tu  these  come  the  leans 
of  vegetables,  wood,  especially  when  var- 
nished, and  common  eartlien  ware,  but  ths 
dew  adheres  least  of  all  to  all  sorts  of  me> 
lallic  bodies.  We  may  now  notice  Mr. 
Dalton'i  observations,  which  are  the  result 
ofavariety  of  well  conducted  and  very  uv 
curate  experiments  on  this  subject,  t.  Tbat 
aqueous  vapour  is  an  elastic  vapour  mi  gt- 
ntrii,  diftiiiible  in  the  atmosphere,  bat  fom- 
inE  no  chemical  combination  with  it,  s. 
That  tempeiature  alone  limits  the  maxi- 
mnm  orvapour  in  the  atmosphere.  3.  Ibit 
there  exists  at  all  times,  and  in  all  placea,  . 
a  (jiiantity  of  aqueaiii  vapour  in  Ihe  atmoa- 
phere,  variable  according  to  circumslanee^ 
4.  Tliat  whatever  quantity  of  aqiieons  va- 
poni  may  eixst  in  the  aunojiphere  at  aojr 
time,  a  certain  tcmpetamre  may  be  funtid, 
below  which  a  portion  uf  iluit  vapour  would 
or  be  depotiled,  In  tk* 
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Sorm  of  nil)  or  dew,  but  Rbovc  which  no 
)Urh  dimiiiutiOD  cniild  UL''  plice  with  che- 
Diiral  iKCDCy-  Tbii  painl  may  be  culled 
the  ntmne  tempemiire  of  ■■pour  of  that 
detuity ;  and  b.  That  wheneTcr  «ay  b«dy 
cslder  than  tlie  exlrenie  tcmpenlure  ol  Um 
eiistiDg  vipouT  ii  situatfd  in  the  atiiKM- 
pbere,  dew  u  depoaited  upon  it,  the  quati- 
tily  of  which  varies  u  the  lUtfiee  of  the 
body,  »nd  lb*  decree  of  cold  below  the  ex- 
treme lempentiire.  The  reader  may  be 
teferreil  loan  excellent  and  elaborate  arti- 
cle on  this  lubjerl  in  Dr.  Reei"  New  Cy- 
clupedia.a  work,  of  which  it  may  be  fairly 
und  honountily  mid,  that,  as  it  adTBDCei  in 
ill  pragieH,  it  increaic*  ia  merit  tad  repu- 
Ulinn. 

VARIABLE  qumtitin,  in  fceometry  and 
analytic!,  denote  Mich  ai  are  either  continu- 
ally Increuinit  or  diniiaishin j ;  in  opposition 
to  thoie  which  are  comtant,  remaiuing  al- 
ways Ibe  lame.  Thai,  the  abaciuet  and  ot- 
diualea  of  an  ellipui,  or  other  curve  line, 
arc  lahable  quaatiliei,  becaose  they  vary 
or  change  tbeir  luagnilndu  logetfaer.  Some 
quaolities  may  be  variable  by  themtelvM 
alone,  wbile  tliose  connected  with  them 
ate  ronslant;  as  the  abfcina  of  a  parallelo- 
gram, who«e  ordinate*  may  he  considered 
a»  all  equal,  and  therefore  constant.  Tbe 
diameter  of  a  circle,  and  the  paianieler  of 
a  conic  icction  ai«  constant,  while  ibeir  *b- 
tciMra  are  rariable.  Vaiiable  quanlilJEi, 
(tee  FLUKionOt  *":  usually  denoted  by  thr 
last  letten  of  the  alphabet  :,,«,f,  while  ilic 
coDitanl  ones  are  denoted  by  the  lirst  let- 
ten  a,  i,<-. 

VARIANCE,  iti  law,  il^ifiea  any  ^ler- 
fetion  of  a  tbiug  formerly  laid  in  a  pl»,  or 
wlierc  the  declaration  in  a  cause  diffi:n 
from  llie  writ,  or  from  tlie  deed  upon 
which  it  is  grounded.  If  there  be  a  vari- 
ance between  lUe  dcctaiattM  and  the  writ, 
il  ii  error,  and  the  wnl  tbill  abate  ;  and  if 
there  appear  10  be  a  material  variance  be- 
tween the  matter  pleaded  and  the  manner 
of  pleading  it,  this  i>  not  a  good  plea,  for 
■he  manner  and  matter  of  pleadiof;  ought 
to  agree  in  unbatatice,  or  Ihere  urill  be  no 
cerlamly  in  it.    Cro.  Jac.  479. 

VARIATION  ^  nrtafrc,  in  gtome- 
tiy,  it  med  for  thai  mniualily  or  change, 
which  bappfn*  in  tbe  curvaloic  of  all  curves 
eacept  the  circle  ;  and  lliia  variation,  or  in- 
equality, cooatitulea  the  qoalily  of  tlie  cur- 
««liii«  i^sny  line.  Sir  Iwic  Newton  makes 
tbe  indei  of  Uic  inequably  or  imriation  of 
.o  be  the  raao  of  tbe  Ifajuon  of 
»of  eitmtnfe  to  (be  fluxion  of  Uw 
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cnrre;  and  Mr.  Maclaurin,  to  avoid  ll 
pcrplexily  lliat  diQerutI  DOtiona,  connrclnl 
with  the  tame  terms,  occasion  to  learner^  \ 
hu  adapted  the  aame  definition )  but  to  I 
auggeats,  thai  this  ratio  givea  nUnr  tbe  *fr  J 
riation  of  the  ray  af  curvature,  and  Uialif ,  ] 
miglit  have  been  proper  to  have  measured  i 
the  variation  of  cnrvalore,  rather  by  tto  j 
ratio  of  tlie  Buaion  of  corvalure  itself  lo  tlw  i 
fluxion  of  tho  curve  ;  so  thai  the  corvabirB  I 
being  invcracly  as  the  radiua  o^  Uie  ci 
ture,  and  consequently  its  fluxion  aa 
fluxion  of  the  radius  itseir  directly,  and 
square  of  the  radiua  inversely,  its  variatiw.  I 
wootd  have  been  directly  as  llic  meawire  i£  1 
it,  according  to  Sir  Isaac's  definition,  an4  f 
invenely,  as  the  square  uf  the  radius  of  ct 

Vasiation  of  llu  Kcedlt,  in  magnetiia.   ] 
Although  the  nartfa  poU'  of  the  magnet  it- 
every  part  ol  the  world,  when  autpendedf  1 
points  towards  the  norlhem  patis,  and  tba  I 
sDUllj  pole  lo  the  southern  parts,  yet  it  m' 
dom  points  exactly  north  and  south.    Tl 
angle,  in  which  it  deviates  from  due  north  I 
and  south,  is  called  "Tlic  variation  of  th**  I 
needle,"  or,  "  llie  variation  of  the  cog 
pass,"  and  this  variation  i*  said  lo  be  ea 
or  west,  according  as  the  north  pole  of  tl 
needle  is  eastward  or  westward  of  Ihe  meti-  j 
dian  nf  the  place.    This  deviation  from  tba  J 
meridian  is  not  the  wine  in  all  parts  ol 
world,  but  is  diffrrenl  in  diffeimt  placet^..] 
and  it  ii  almoat  perpetually  varying  in  tto  J 
aame  place.    When  the  variation  was  * 
observed,  Ihe  nortli  pole  of  the  magnetie  J 
needle  declined  eastward  of  tbe  atenditf   j 
of  London,  bnt  it  has  aince  that  time  beta   I 
changing  towards  tlic  west ;  so  tlial  ii 
year  1657,  Ihe  needle  pointed  due  norlh' 1 
and  soutli :  at  present,  il  declines  lowar'' 
the  west  between  tl"  and  S5°,  and  it  sea 
to  be  slill  advancing  westward, 

VAKIEGATIUN,  among  Iwlanists  ai 
lluriala,  iIks  act  of  ilrcakiiig  or  divetsifyiay  M 
tbe  leavea,  kc.  of  pianta  and  llowers     '' 
Mvetalcolonrt.  Variegation  IB  eitberoalml  1 
or  artificial.    Uf  natural  variegation  ibrn 
are  four  kinds  ;  the  Gnl  abowing  itself  im   I 
yellow  spots  here  and  there,  in  tbe  leant  J 
of  plants,  called  by  pideucrs  the  yelloi 
bla4ch.    llie  second  kind,  oailed  the  wbiu  i 
bloacb,  marks  the  leavea  willi  a  great  a 
ber  of  white  spots,  or  airipes ;  tbe  whi 
lying  next  the  surface  of  the  leaves,  usn 
accompanied  wiili  uiliei  nmrki  of  a  gn 
iah  white,  that  he  deeper  in  the  >)ody  tit  1 
the  kaves.    llie  third,  uiil  most  beautifid^  I 
iawbeKthe  IcAvci  are  edged  wilbwUt^V 
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Mnif  owing  to  tome  cUiorder  or  infection  that  weariness  wlncb  m  losg  applicatigi 
in  tlie  jniceii,  which  stains  the  natural  com-  might  occasion.  He  left  off  gay  and  lirdj, 
plexion  or  verdnre  of  the  plant  The  fourth  filled  with  pleasure,  and  impatient  to  renew 
kind  is  that  called  the  yellow  edge.  it    In  spring  of  mathematiciy  he  wooU 

VARIGNON  (Peter),  in  biography,  *»««*»  »  fr«ely»  tl»t  it  seemed  as  if  hs 
was  bom  at  Caen  in  1654.  He  was  the  son  ^^  studied  for  diTersion.  No  condidoa 
of  an  arcMtect,  and  intended  at  an  early  ^"^  ^  ""><*  to  be  envied  as  hb;  hisifr 
Hge  for  tlie  church.  Accident  threw  into  ^^*»  »  continual  enjoyment,  delighting  is 
las  way  a  copy  of  Euclid's  Elemenu,  which     quietness."* 

gave  him  ^strong  bias  towards  mathemati-  In  the  solitary  suburb  of  St.  Jacques  be 
cal  learning.  So  intent  was  he  in  the  pur-  formed,  however,  a  connection  with  mas; 
suit  of  science,  that  he  abridged  hftnself  of  other  learned  men ;  as  Dn  Hamel,  Dn  Ver- 
the  necessaries  of  life,  to  purchase  books  to  n^y»  ^^  ^  Hire,  6cc.  Du  Vemey  oAci 
aid  him  in  the  pursuit  From  his  relations  *»^^  bis  assbtance  in  those  parts  of  sBa> 
lie  met  with  much  opposition,  because  they  tomy  connected  with  mechanics :  they  fxa- 
imagined  that  geometry  and  algebra  would  mined  together  tlie  positions  of  die  mucles, 
ill  accord  with  the  course  of  theological  and  their  directions ^  hence  Varignon  Icaiaei 
studies.  While  he  was  at  college,  he  be-  a  good  deal  of  anatomy  from  On  Veraer, 
rime  acquainted  with  the  Abb^  St  Pierre ;  which  he  repaid  by  the  application  of  ma- 
and  in  their  application  to  learning  they  theniatical  reasoning  to  that  aubject. 
were  mutually  serviceable  to  one  another.  At  lengtli,  in  1687,  Varignon  made  hia- 
Tlie  abb^,  to  enjoy  more  of  Varignonli  self  known  to  the  public  by  a  treatise  on 
company,  determined  to  lodge  with  him,  new  mechanics,  dedicated  to  the  Acadenj 
and  sensible  of  his  merit,  he  resolved  to  of  Sciences.  His  thoughts  on  the  snlyeet 
give  him  a  fortune,  that  he  might  fully  pur-  were,  in  effect,  quite  new.  He  diMrovcred 
sue  the  l>ent  of  his  genius,  and  improve  his  truths,  and  laid  open  their  soarces.  In  tUi 
talents;  and  out  of  only  1800  livresa  year,  work  he  demonstrated  the  necessity  of  an 
which  he  had  himself,  he  conferred  SOO  of  equilibrium,  in  such  cases  as  it  happens  io^ 
them  upon  Varignon.  though  the  cause  of  it  is  not  exactly  known. 

The  abb^,  persoaded  that  he  could  not  This  discovery  Varignon  made  bjthetheorv 
do  better  than  go  to  Paiis  to  study  philoso-  of  compound  motions,  and  is  what  this  esnv 
pliy,  settled  there  in  16ti6,^ithM.Vari^on,  turns  upon.  This  new  treatise  on  media- 
in  the  suburbs  of  St.  Jacques.  Tlicre  each  mcs  was  greatly  admired  by  the  mathena- 
studied  in  his  own  way ;  the  abbd  applying  ticians,  and  procured  the  author  two  con- 
himself  to  the  study  of  men,  manners,  and  siderable  places,  the  One  of  geometrician 
the  principles  of  government;  whilst  Varig-  in  the  Academy  of  Sciences,  tlie  other  of 
non  was  wholly  occupied  with  the  mathe-  professor  of  mathematics  in  the  college  of 
matics.  Mazarine,  to  this  honour  he  was  the  first 

*'  I,"  says  Fontenelle,  '^  who  was  their  person  raised, 
coontiyman,  often  went  to  see  them,  some-  Varignon  catched  eagerly  at  the  science 
times  spending  two  or  three  days  with  of  infinitosimalsassof>nas  itappearedin  the 
tliem.  They  had  also  room  for  a  couple  of  world,  and  became  one  of  its  moat  early  cnl- 
vuitors,  who  came  from  the  same  province,  tivators.  Severe  and  unremitted  stody  in- 
We  joined  together  with  the  greatest  plea-  jnred  his  health  very  much,  and  in  1705  be 
sure.  We  were  young,  full  of  the  first  ar-  had  a  dangerous  illness,  which  confined  Urn 
d<»nr  for  knowledge,  strongly  united,  and,  to  his  bed  many  months,  and  the  efilectB  «f 
what  we  were  not  then  peibaps  disposed  to  which  he  did  not  recover  for  three  yem. 
ttiink  so  great  a  happiness,  little  known.  Indeed  it  can  scarcely  be  said  that  he  erer 
Varignon,  who  had  a  strong  constitution,  at  perfectly  regained  the  vigour  which  he  had 
least  in  his  youth,  spent  whole  days  in  study,  formerly  enjoyed.  He  could  not  lay  aside 
without  any  amusement  or  recreation,  ex-  his  studies,  and  these  were  deemed  incom- 
cept  walking  sometimes  in  fine  weather,  patible  with  Ids  heaKh.  He  died  in  17 ft : 
I  have  heard  bun  say,  that  m  studying  af^cr  by  Fontenelle  he  is  described  as  an  excel^ 
supper,  as  he  nsqally  did,  he  was  often  snr-  lent  man,  not  apt  to  be  jealous  of  the  faaie 
prised  to  hear  the  clock  strike  two  in  the  of  othcm :  he  was  as  simple  in  his  manaen 
morning ;  and  was  much  pleased  that  four  as  liis  understanding  was  superior.  He  was 
hours  rest  were  snfficient  to  refi-csh  him.  at  the  head  of  the  FVench  matheroaticiansv 
He  did  not  leave  his  studies  with  that  hea-  and  one  of  the  best  in  Europe.  He  was  apt 
raca  which  they  usuaUy  create;  nor  with    to  be  over  hasty  when  a  new  ofc^ect  pre- 
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Wnted  ibelf ;  and  too  impetuoas  towards 
tbote  who  opposed  liim.  Hit  workx,  which 
were  pnblished  separately,  were  *'  Projet 
d'une  nonvelle  Mecbaniqiie,**  4to.  **  I)es 
oonvelles  Conjecture  ^iir  la  Pesaiiteiir." 
"*  Nonvelle  Mech unique  on  statique."  Be- 
sides a  vast  number  ot'  .separate  memoirs. 

VARNI8Ff.  Lac  va^[li^hes  or  lacquers 
eonsist  of  different  resim  in  a  state  of  sohi- 
tion,  of  wliich  the  most  common  are  mas* 
tkfa,  saodarach,  hic,  bcnioin,  copal,  amber, 
and  asphaltnro.  The  menstma  are  either 
expressed  or  es«ential  oils,  as  also  alcohol. 
For  a  Uc  Tarnish  of  the  first  kind,  the  com- 
mon painter's  Tarnish  is  to  be  united  by 
gently  boiling  it  with  some  more  niaslich  or 
colophony,  and  then  diluted  again  with  a 
little  more  oil  of  turpentine.  Tlie  latter 
addition  promotes  both  tlie  flossy  appear- 
ance anil  drying  of  the  Tarnish. 

Of  this  sort  is  the  amber  Tamisli.  To 
make  this  Tarnish)  halt*  a  pound  of  amber 
ii  kept  over  a  gentle  fire  in  a  covered  iron 
pot,  in  the  lid  of  which  there  is  a  small 
hole,  till  it  is  observed  to  become  soft,  and 
to  be  melted  together  into  one  nuns.  As 
ftoon  as  this  is  pereeited,  the  vessel  is  taken 
firom  oft  the  fire,  and  suffered  to  cool  a  lit- 
tle *,  when  a  pound  of  good  painter's  Tarnish 
is  added  to  It,  and  the  whole  suffered  to 
boil  im  afain  OTer  the  fire,  keeping  it  con- 
timial^  stirring.  After  this,  it  is  again  re- 
teOTtd  from  the  fire;  and  when  it  is  be- 
come somewhat  cool,  a  pooiid  of  oil  of  tur- 
pentine b  to  be  gradually  mixed  with  it. 
Should  the  Tarnish,  when  it  is  cool,  happen 
to  be  yet  too  thick,  it  may  be  attenuated 
with  more  oil  aC  turpentine,  lliis  varnish 
bas  ahrays  a  datk-brown  colour,  because 
the  amber  is  previously  half-hamed  in  this 
operation;  bat  if  it  be  required  of  a  bright 
eokwfy  amber-pof^de)-  most  be  dissoWed  in 
tnuiparent  painter's  Tarnish,  in  Pspin^  ma- 
ehhie,  by  a  gentle  fire. 

As  an  instance  of  the  second  sort  of  lac- 
tfirnishefl  with  ethereal  oib  alone,  may  be 
adduced  the  Tarnish  made  with  oil  of  tur- 
pentine. For  makitg  this,  mutich  alone  is 
diisolTed  in  oil  of  turpentine  by  a  Tery 
gentle  digesting  heat,  in  close  glass  Tesseb. 
Hus  b  flie  Tamisli  used  for  the  modem 
transparencies  employed  as  window  blinds, 
llfO^mens,  and  for  other  purpose*.  These 
nre  eommonly  prints,  coloured  on  both 
tbiea,  and  afterward  coated  with  tbb  Tar- 
Bbh  on  those  parts  that  are  intended  to  be 
transpnrent.  Sometimes  fine  thin  calico, 
•r  Irbh  Knen, b  OMd for  thb pnrpoto;  but 
VOL.  VI. 


it  requires  to  be  primed  with  a  solution  of 
biuglass,  before  the  colour  b  laid.  on. 

Copal  may  be  dissolTed  ir^  genuine  Chid 
turpentine,  according  to  Mr.  Sheldrake,  by 
aiidin^  it  in  powder  to  the  turpentine  pre- 
viously melted,  and  stirring  till  the  vrhole  is 
fused.  Oil  of  turpentine  may  then  be  ad' 
ded,  to  dilute  it  sutficienlly.  Or  the  copal 
in  powder  may  be  put  into  a  loner  necked 
matrass  with  twelve  parts  of  oil  of  turpen- 
tine, and  di;;e8tcd  several  days  on  a  ^and- 
heat,  frequently  shaking  it.  TTiin  may  be 
diluted  with  one  fourth  of  one  fifth  of  alco- 
hol. Metallic  vessels,  or  instruments,  co- 
vered witli  two  or  three  coats  of  thb,  and 
dried  in  an  oven  each  time,  may  be  waslied 
with  boiling  water,  or  even  exposed  to  i( 
still  greater  heat,  without  injury  to  the  var- 
nish. 

A  varnish  of  tlie  consbtence  of  thin  tur- 
pentine is  obtained  for  aerostatic  madunes^ 
by  the  digestion  of  one  part  of  ebstic  gum, 
or  caoutchonc,  cut  into  small  pieces,  iii 
thirty- two  parts  of  rectified  oil  of  turpen- 
tine. Previously  to  its  being  used,  how- 
ever, it  must  be  passed  through  a  linen 
cloth,  in  order  that  the  oAdissolved  parts 
may  be  left  behind. 

Tlie  third  sort  of  lac-vimishes  consbts  in 
the  spirit-Tarobh.    Tlie  most  solid  resins 
yield  the  most  durable  Tarnishes;  bnt  a 
tambh  must  ncTer  he  expected  to  be  hard* 
er  than  the  resin  naturally  is  of  which  it  b 
made.    Hence,  it  b  the  height  of  absurdity 
to  suppose,  tliat  there  ure  any  incombusti- 
ble Taraisbesj  since  there  b  no  such  thing 
as  an  incombustible  resin.    Bnt  the  most 
solid  resins  by  themselTes  prodnce  brittle 
Tarobhes :  therefore  somethinir  of  a  softer 
substance  must  always  be  mixed  wirti  them, 
whereby  this  briltleness  b  diminished.  For 
tlib  purpose  gum  elemi,  turpentine,  or  bal- 
sam of  capaiTa  are  employed  in  proper 
proportions.    For  the  solution  of  these  bo- 
dies the  strongest  alcohol  ought  to  l>e  (ised, 
which  may  Tery  properly  indeed  be  dbtill- 
ed  OTer  alkaU,  hot  roust  not  haTe  stood 
upon  alkaU.   The  utmost  simplicity  in  com- 
position vrith  respect  to  the  number  of  the 
ingredients  in  a  formuhi  is  the  result  of  the 
greatest  skill  in  the  art;  hence  it  b  no 
wonder,  that  the  greatest  part  of  the  for- 
mulas and  recipes  that  we  meet  with  are 
composed  without  any  principle  at  all. 

In  conformity  to  thiese  hiles,  a  fine  co- 

lonrless  Tumirii  may  be  obmined^  bjr  dis- 

solTing  eight  onncet  of  gam  saudarach  and 

two  onacet  of  Venice  torpcnthie  in  thirty 

Hh 
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two  ouuccs  of  alcohol  by  a  gentle  beat,  is  set  bn  fire,  aiid  causes  the  varni  Ji  to  pre- 

Five  ounces  of  shell-!ac  and  one  of  turpen-  cipitatc  to  the  bottom  of  tlie  tree,  where* 

tioe,  dissolved  in  thirty-two  ounces  of  alco-  it  tiows  out  of  pcrfor<«tioDS  made  for  Uiat 

hoi  by  a  very  gentle  heat,  give  a  harder  purpose. 

vamisli,  but  of  a  reddish  cast.    To  these  'n,o«o  who  colhet  the  varnish  ?et  out  be- 

thesohitionof  copal  is  undoubtedly  pi  fcfer-  fore  day  break,  and   place  their  shells  l»e- 

abte  io  many  respects.    Tbb  is  effected  by  neaUi  Uie  apertures.   The  slielU  are  not  leA 

triturating  an  ounce  of  powder  of  gum  co-  longer  than  three  liours  in  their  place,  be- 

pal,  which  has  been  well  dried  by  a  gentle  cause  the  heat  of  the  sun  would  evaporate 

heat,  witli  a  drachm  of  camphor,  and,  while  the  varnish. 

these  are  mixing  togeUier,  adduag  by  dc-  ^^  tarnish  emits  a  smell,   whidi  the 

grces  four  ounces  of  the  strongest  alcohol,  workmen  are  veiy  careful  to  avoid  rcapir^ 

without  any  digestion.  ing.    it  produces  an  effect  which  tbey  cdl 

Between  this  and  the  gold  vamisli  there  tj,e  bnd  of  the  varnish. 

U  only  this  difference,  that  some  substanees  ^j,^  ^^  ^j^^,,  j^,^  fr^„  ^^^^  ^^  .^ 

that  oommunicale  a  yellow  unge  are  to  be  resembles  pitch.    By  exposure  to  the  air, 

added  to  the  latter.    The  most  ancient  dc-  ^  gradually  becomes  coloured,  ud  is,  at 

scnption  of  two  sorts  of  l^  one  of  which  ^^   ^^^  beautiful  black, 

was  prepared  vnth  oil,  and  the  other  with  r.^      •  •         !.•■/>         ^         ... 

aIcohol,rtobefoundin''AlexiusPedemon.  ^^J"^  7    v      71     J?  "?T 

tanus  Dei  Secreti."  Lucca,  of  which  the  first  ™^«  »"  ^»^f  \™n*^  "»''  hmnchtn  of  the 

ediUon  was  published  in  the  year  1567.  But  rhus  toxicodendron  posseFs^  tlie  nmepm- 

it  is  better  prepared,  and  more  durable,  [^^^'"-    ll  \^  Z'^u- TuKu'''^' :fTt 

when  made  after  the  foUowing  prescrip.  ^*^*»™«'  ^^^^^  ^^  ^^^  ^y  ^^  ^^^^  ^ 

tioii:  Take  two  ounces  of  shell  lac,  of  ar-  "«»'*■•  ' 

natto  and  turmeric  of  each  one  ounce,  and  ^^  ™**f  *»»«  ^*''n''»>  ^^P^^^  »^  »  •^^Mw- 

thirty  grains  of  fine  dragon's  blood,  and  ™;^d  ^v  the  sun ;  and  a  body  is  given  to  it 

make  an  extract  with  twenty  ounces  of  al-  "^^^  ^''^''  i^*"  «"<>  ""^P'^^*  «^>"»- 

cohol  in  a  gentle  heat.  '^^^  Clunese  use  the  oil  of  tea,  whieh 

Oil  varnishes  are  commonly  mixed  imme-  they  render  drier  by  boiUng  it  with  orpi- 

diately  with  the  colours,  but  lac  or  lacquer  "»«"',  realgar,  and  arsenic, 

varnishes  are  laid  on  by  themselves  upon  a  To  varnish  any  substance,  consists'  in  ap* 

burnished  coloured  ground  :  when  they  are  PV^^fH  "POQ  its  surface  a  covering  ol  such 

intended  to  be  laid  upon  naked  wood,  a .  &  nature,  as  shall  defend  it  from  the  iafla- 

ground  should  be  first  given  them  of  strong  ^ce  of  the  air,  and  give  it  a  shuung  ap^ 

size,  eitlier  alone  or  with  some  earthy  co-  pearance. 

lour,  mixed  up  vrith  it  by  levigation.    llie  A  coat  of  varnish  ought,  therefore,  to 

gold  lacquer  is  simply  rubbed  over  brass,  possess  the  following  properties:  i.  It  mast 

tin,  or  silver,  to  give  them  a  gold  colour.  exclude  tlie' action  of  the  air;    because 

Pere  d'Incarville  has  informed  us,  that  wood  and  metals  are  varnished  to  defend 
the  tree  which  affords  the  varnish  of  China  them  from  decay  and  rust.  2.  It  Buist  re- 
is  called  tsi-chou  by  the  Chinese.  This  sist  water ;  for  otlierwise  the  effect  of  the 
tree  is  propagated  by  offseiR.  When  the  varnish  could  not  be  permanent.  S.Itonght 
cultivator  is  desiroin  of  planting  it,  he  not  to  alter  such  colours  as  are  intended  to 
takes  a  branch,  which  he  wraps  up  in  a  be  preserved  by  this  means, 
mass  of  earth,  by  means  of  fiax.  Care  is  It  is  necessary,  tlierefoie,  that  a  varnish 
taken  to  moisten  this  earth ;  the  branch  sliculd  be  easily  extended  or  spread  over 
poshes  out  roots,  and  is  then  pruned  and  the  Kurtace,  without  leaving  pores  or  cavi- 
transpkinted.  This  tree  grows  to  the  size  ties ;  iliat  it  should  not  crack  nor  scale ;  and 
of  a  man's  leg.  that  it  fhould  resist  water.   Now  resios  arc 

The  varnish  is  drawn  in  spring.    If  it  be  the  only  bodies  that  possess  these  proper- 

a  cultivated  tree,  it  affords  three  gather^  ^ic'< 

ings.  It  is  extracted  by  incisions  made  in  Ret^ius,  consequently,  must  be  used  as  the 
the  spring ;  and  when  the  vaniisli,  which  is  bases  of  varnish.  Tlie  qiietftion  which  of 
received  in  shells,  does  not  flow,  several  couisepnt^ents  itself,  must  be  then,  how  to 
hog's  bristles,  moistened  with  vrater  or  saliva,  dispone  them  for  this  use  ;  and  for  this  pur- 
are  introduced  into  the  wound,  and  cause  pose  they  must  be  diMolved,  as  minutely 
it  to  run.  ^lien  the  tree  is  exhauf^ted,  the  divided  as  possible,  and  cunihined  in  sncfa 
upper  part  of  it  Is  wrapped  in  straw,  whicJi  a  manner,  that  the  imperfect ioct  of  thoi^e 


VAR  VAD 

wbidi  mifht  be  diipoted  to 'scale,  may  be  Penttndria  Monogynim   class   and  order, 

corrected  by  others.  Natoral  order  of  Asperifolise.    Borragiiiee, 

Resins  may  be  dissoWed  by  three  agents:  Jitssiea.    Essential  character :  coroUa  ^yt- 

1.  By  fixed  oil.    2.  By  voUtile  oil.    5.  By  ^^^^ ',  drape  with  a  four-celled  not.    There 

alcohol.    And  accordingly  we  have  three  ■"*  ""^e  epecies. 

kinds  of  varnish :  the  fat  or  oily  varnish,  VAS,  a  vessel  either  for  mechanical,  cfao- 

essential  vamisli,  and  spirit  varnish.  mical,  culinary,  or  any  other  uses.    In  ana- 

,  Before  a  resin  is  dissolt ed  in  a  fixed  oil,  tomy,  all  the  parts  which  convey  a  fluid  are 

it  is  necessary  to  render  the  oil  drying..  For  called  vessels,  as  the  veins,  arteries,  and 

this  purpose  the  oil  is  boiled  with  metallic  lymphatics. 

oxides,  in  which  operation  the  mucilage  of  VASA  conanrdugy  among  hydraulic  an- 

the  oil  combines  vrith  the  metal,  while  the  thors,  are  two  vessels,  so  constructed  as  that 

oil  itself  nnites  with  the  oxygen  of  the  ox-  one  of  them,  though  fiill  of  wine,  will  not 

ide.    To  accelerate  the  drying  of  this  var-  run  a  drop,  unless  the  other,  being  full  of 

nish,  it  is  necessary  to  add  oil  of  turpen-  water,  do  run  also. 

tine.  VASE,  a  term  frequently  used  for  ^cient 

The  essential  varnishes  consist  of  a  soki-  vessels  dug  from  under  ground  j  or  othCrwist 

fion  of  resin  in  oil  of  turpentine.  The  var-  found,  and  preserved  in  the  cabinets  of  the 

nish  being  appKed,  the  essentnl  oil  flies  off,  curious.    In  architecture,  the  appellation 

and  leaves  the  resin.    This  is  used  only  for  vase  is  also  given  to  those  ornaments  placed 

paintmgs.  on  comiches,  socfales,  or  pedestab,  lepre- 

When  resins  are  dissolved  in  alcohol,  the  senting  the  vessels  of  the  ancients,  partieu* 
▼amish  dries  very  speedily,  and  is. subject  biriy  those  used  in  sacrifice;  as  incense- 
to  crack ;  but  this  fault  is  corrected  by  add-  potw,  flower-pots,  &c.  They  serve  to  crown 
log  a  small  quantity  of  turpentine  to  the  or  finish  fii^ades,  or  frontispieces ;  and  hence 
mixture,  which  renders  it  brighter,  and  less  called  acroteria.  The  term  vase,  however, 
brittle  when  dry.  is  more  particuhu'ly  used  in  architecture  to 

The  coloured  resins,  or  gums,  such  as  signify  the  body  of  the  Corinthian  and  Com- 

gamboge,  dragon^  blood,  &c.  are  used  to  pmite  capital ;  otherwise  called  the  tamboifr 

colour  varnishes.  or  drum,  and  sometimes  tlie  cankpana  or 

To  five  lostre  to  the  varnish  after  it  »  bell. 

laid  on,  it  is  robbed  with  pounded  pinnice  VATERIA,  in  botany,  so  named  from 

•tone  and  water ;  which  being  dried  witli  a  Abraham  Vater,  professor  of  medicme  and 

doth,  tlie  work  is  afterward  robbe^with  botany  at  Witteberg,  a  genus  of  the  Poly- 

an  oiled  rag  and  tripoli.    The  soiface  is,  andria  Monogyufai  class  and  order.  Natural 

last  of  all,  cleaned  with  soft  linen  cloths,  order  of  Gottifene,  Jussieu.    Essential  cba* 

cleared  of  all  greasinew  with  powder  of  racter:  calyx  five:cleft;  coroUa  five-petal- 

alardiy  and  robbed  bright  with  the  pahn  «d ;  ci^ule  three-valved,  one-celled,  three> 

of  the  hand.  seeded.    There  is  only  one  species;  et;. 

Varnish  alio  signifies  a  sort  of  shimng  V.  indica. 
cent,  wherewith  potter's  ware,  delft-ware,  VATICA,in  botany,  a  genus  of  the  Do- 
china-ware,  Sec  are  covered,  which  gives  decandria  Monogynia  class  and  order.  Na- 
tbem  a  smoothness  and  lustre.  Melted  lead  tarsU  order  of  Onttifene,  Jussieu.  Essential 
is  generally  used  for  the  first,  and  smalt  for  character :  calyx  five-cleft;  petab  five ;  an- 
Che  second.    See  Emamblung.  thers  fifteen,  sessile,  fonr  celled.    Tliere*is 

Varkish,  among  medalists,  signifies  the  but  one  species,  vis.  V.  chincnsis,  a  very 

colours  antique  medals  have  acquired  in  the  rare  plant,  and  as  yet  scarcely  known, 

earth.    The  beauty  which  nature  alone  is  VATICAN,  a  magnificent  palace  of  the 

*nble  to  give  to  medals,  and  art  has  never  Pope,  in  Rome,  which  is  said  to  consbt  of 

jet  attained  to  counterfeit,  enhances  the  seveiml  thoosand  rooms ;  but  the  parts  of  it 

taloe  of  them ;  that  is,  the  colour  which  most  admired  are  the  grand  stair-case,  the 

certam  soils  in  which  they  liave  a  long  time  Pope's  apartment,  and  especially  the  library^ 

lahi  tinges  the  metak  withal ;  some  of  which  which  is  one  of  the  richest  in  the  world,  both 

are  bine;  others  with  an  inimitable  vermi-  in  printed  books  and  manuscripts. 

lion  eolo«r ;  others  with  a  certain  sliining  VAULT,  in  architecture,  an  arched  roof, 

polished  brown,    vastly  finer  than  Brasil  so  contrived  that  the  stones  which  fiirm  it 

%ves.  sustain  each  other.    Vaiilti  are,  on  mmaj 

VARRONIA,  m  botany,  so  named  firom  occasions,  to  be  preferred. to  soffits,  or  flat 

Marena  Tercatias  Varro,  a  genus  of  the  ceilings,  as  they  give  a  greater  height  and 

^  Hh  « 
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elevation,  and  are  beside$  more  6rm  and 
durable.  ' 

VECTOR,  or  Rudiua  Vector,  in  astro- 
nomy, is  a  line  snpposed  to  be  drawn  from 
any  planet  movinji;  round  a  Centre,  or  the 
focu5  of  an  ellipse,  to  that  centre,  or  focus. 
It  is  80  called,  because  it  is  ttiat  line  by 
which  the  planet  seems  to  be  carried  round 
its  centre;  and  with  which  it  describes 
areas  proportional  to  the  times. 

VEER,  a  sea  term  variously  used.  Thus 
veering  out  a  rope,  denotes  tlie  letting  it  go 
by  hand,  or  letting  it  run  out  of  itself.  It 
is  not  used  for  letting  out.  any  running  rope 
except  the  sheet. » 

VEGETABLE.  See  Botany,  Plaht, 
&€.  A  vegetable  is  composed  of  a  root^ 
fltcm,  leavei,  flowers,  fruits,  and  seeds;  and 
when  all  these  difierent  parts  are  fully  deve- 
loped, the  vegetable  is  said  to  be  perfect. 
When  any  are  deficient,  or  at  least  less  ob- 
vious, the  vegetable  is  said  to  be  imperfect. 
The  root  is  that  part  of  the  plant  ^hich  is 
concealed  in  the  earth,  and  which  serves  to 
convey  nourishment  to  the  whole  plant. 
The  stem,  which  commences  at  the  termi- 
nation of  the  root,  supports  all  the  other 
parts  of  the  plant.  When  the  stem  is  large 
and  solid,  as  in  tre^  it  is  denominated  the 
tmnky  which  is  divided  into  the  wood  and 
the  bark.  The  bark  constitutes  the  outeiv- 
most  part  of  the  tree,  and  coTcrs  the  whole 
of  the  plant  from  the  extremity  of  the 
roots  to  the  terminatioB  of  the  branches. 
The  bark  is  composed  of  three  parts, 
namely  the  epidermis,  the  parenchyma,  and 
cortical  layers.  The  epidermis,  which  is  a 
thui  transparent  membrane,  forming  the  ex- 
ternal covering  of  the  bark,  is  composed  of 
fibres  crossing  each  other.  When  the  epi- 
dermis is  removed,  it  is  reproduced.  The 
parenchyma,  which  is  immediately  below 
the  epidermis,  is  of  a  dark-green  colour, 
composed  of  fibres  crossing  each  other  in 
all  directions,  and  is  succulent  and  tender. 

The  cortical  layers  whidi  constitute  tJie 
interior  part  of  the  bark,  are  composed  of 
thin  membranes,  and  increase  in  number 
witli  tlie  age  of  the  plant.  Tlie  wood 
immediately  under  the  bark,  is  composed 
of  concentric  layers,  which  increase  with 
the  age  of  the  plant,  and  may  be  separated 
into  thinner  layers  wliich  are  composed  of 
longitudinal  fibres.  Tlie  wood  next  the 
bark,  which  is  softer  and  whiter,  is  called 
the  alburnum.  Tlic  interior  part  of  the 
tnink  is  brovmer  and  harder,  and  is  deno- 
minated the  perfect  wood. 

In  the  middle  of  the  stem  is  the  pith, 
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which  is  a  8of>,  spongy  substancei  com- 
posed of  cells.  In  old  wood  this  part  en- 
tirely disappears,  and  its  place  is  occupied 
by  the  perfect  wood. 

The  leaves  are  composed  of  fibres  ar- 
ranged in  the  form  of  net-work,  which  pro- 
ceed from  the  stem,  and  footstalk,  by  which 
they  are  attached  to  the  branches.  These 
fibres  form  two  biyers  in  each  leaf,  which 
are  destined  to  perform  difierent  functions. 
The  leaves  are  covered  with  the  epidermis, 
which  is  common  to  the  whole  of  the  plant 
Each  surface  of  a  leaf  has  a  great  namber 
of  pores  and  glands,  which  absorb  or  eaut 
elastic  fluids. 

Flowers  are  composed  of  different  parts. 
The  calyx  or  cup  is  formed  by  the  exten- 
sion of  the  epidermis ;  the  corolla  is  a  con- 
tinuation of  the  barky  and  the  stamina  and 
pistilhi,  the  internal  parts  of  fructification, 
are  composed  of  tlie  woody  fibres  and  pttt 
of  the  plant.  Fruits  are  usually  composed 
of  a  pulpy,  parenchymatous  sabthince, 
containmg  a  great  number  of  vesicles,  and 
traversed  by  numerous  vessels.  Seeds  aie 
constituted  of  the  same  utricplar  teztnre, 
in  the  vesicles  of  which  is  deposited  a  pul- 
verulent or  mucous  substance.  These  cefls 
have  a  conununication  with  the  phmls  by 
means  of  vessels,  and  by  these  is  conveyed 
the  necessary  nourishment  during 
tion. 

Phmts  contain  different  orders 
which  are  distinguished  from  eadi  other  by 
their  course,  situation,  and  uset.  *  I^rmpln- 
tic  vessels  serve  for  ^e  circulation  of  the 
saps  They  are  chiefly  situated  in  the 
woody  part  of  the  plant  The  pecoliar 
vessels,  which  generally  contam  thick  or 
coloured  fluids,  are  placed  immediately  an* 
der  the  bark ;  they  are  smaller  in  number 
tlian  the  sap  vessels,  and  have  thin  intei^ 
stices  filled  up  with  utriculi  or  cells,  with 
which  they  form  a  communication.  .Some 
of  these  proper  vesseb  are  sitoated  be- 
tween tlie  epidermis  and  the  bark,  whicfa 
are  readily  detected  in  tlie  spring.  Some 
are  situated  in  the  interior  part  of  the  bark, 
forming  oval  rings,  and  filled  with  the  pecu- 
liar jiiiccs  of  the  plant.  Another  set  of 
proper  vessels  is  placed  in  the  alboniBm» 
nearer  the  centre  of  tlie  stock  or  trunk, 
and  sometimes  in  the  perfect  wood.  The 
utriculi  or  cells  constitute  another  set  of 
vessels,  which  seem  to  resemble  a  flexible 
tube,  slightly  interrupted  with  ligatures  at 
nearly  equal  distances,  but  still  preserving 
a  free  communication  through  its  whole 
length.    They  vary  in^form,  coloori  and 
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magnitude  in  different  Tegetables,  and  exut 
in  the  roots,  the  bark,  leaves,  and  flowers. 
The  trachea,  or  spiral  vessels,  which  are 
readily  detected  in  succulent  plants,  appear 
in  the  form  of  fine  tlireads,  and  may  be 
drawn  out  to  a  considerable  length  vritliont 
brehkinff.  These  vessels  are  very  nume- 
rous in  all  pUmts,  especially  imder  tlie  bark, 
where  they  form  a  kind  of  ring,  and  are 
disposed  in  distinct  bundles,  in  trees, 
shnibs,  and  stalks  of  herbaceous  plants. 

Vegetable  acids,  in  diemistry.  The 
acids  which  exist  in  many  vegetables  are  at 
once  recognised  by  their  taste.  These 
acids  were  formerly  denominated  essential 
salts  of  vegetables,  and  it  was  supposed, 
that  aU  essential  salts  were  the  same,  and 
were  composed  of  tartar,  or  vinegar.  But 
Sclieele*s  discovery  of  the  citrie,  malic,  and 
gallic  acids,  which  possessing  distinct  pro- 
perties  from  those  of  tartaric  and  acetic 
adds,  preyed  tlie  contrary.  Some  vege- 
•  tables  contain  only  one  acid,  as  oranges 
and  lemons,  which  contain  citric  acid  only. 
In  other  vegetables  two  acids  are  found, 
as  in  gooseberries  and  currants,  the  malic, 
and  citric  acids;  and  Kometimcs  three,  as 
the  tartaric,  citric,  and  malic  acids,  which 
exist  togetlier  in  the  pulp  of  the  tamarind. 
As  the  adds  which  exbt  in  i^getablcs  have 
been  alrca«ly  descoibed,  under  their  res- 
pective liea^ls,  it  is  now  only  necessary 
to  enumerate  the  vegetable  acids,  sped- 
fy'mg  at  the  same  time  some  of  the  plants 
from  which  they  are  obtained. 

Acetic  acid  has  been  discovered  in  the 
sap  of  some  trees,  and  in  the  add  juice  of 
deer  arictinunu  Oxalic  acid  exists  in 
combination  witli  potash,  in  the  leaves  of 
the  oxalis  acetoselU,  or  wood-sorrel.  In 
other  spedes  bcloo^^ing  to  the  smie  genus, 
and  in  some  »|>ecies  of  rumex,  it  is  in  the 
state  of  acidulous  oxalate  of  potash.  Oxa- 
late of  Ume  has  been  fotmd  in  the  root  of 
rhubarb.  Citric  add  is  found  in  the  juice 
of  oranges  ami  lemons,  m  tlic  berries  of 
two  spedes  of  vaccinium,  &c.  Malic  acid 
exists  unmixed  with  otlier  acids,  in  the  ap* 
pic,  the  barbcm-,  plumb,  sloe,  elder,  Uc. 
In  the  goo)»obi>rry,  in  the  cherry,  straw- 
berry, cun-aiits,  and  seme  other  fruits,  malic 
and  citric  acids  arc  found  nearly  in  equal 
proportions.  Malic  add  has  been  found 
■used  with  tartaric  acid  in  the  agave  Ame- 
licaaa,  and  in  the  pulp  of  tamarinds,  aloim; 
with  dtric  nrid.  Vauqnelin  found  it  com- 
bined  with  lime,  fuming  a  nakite  of  time, 
iBtfaeaeaspeffvivum,  tectorum  or  house-leek. 
Otitic  ictd  ii  tbund  in  a  greet  iMUiber  of 
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phmts,  and  m  them  it  existi  chiefly  in  the 
bark.  Benzoic  acid  is  found  in  benzoin, 
baham  of  Tolu  and  Peru,  liquid  styrax, 
cinnamon,  and  vanilla.  Fourcroy  and  Vau- 
quelin  sus|>ect  that  it  exists  in  the  aiithoz- 
anthum  odoratnm,  or  sweet-scented  grass, 
which  communicates  the  aromatic  flavour 
to  hay.  PntMic  acid  has  been  found  ui  the 
leaves  of  the  lauro-cerasns  and  peach,  in 
bitter  almonds,  in  the  kernels  of  apricots ; 
and  it  is  supposed  that  it  exists  also  in  the 
kernels  of  peach^os,  of  plums,  tmd  cherries. 
It  is  obtained  from  the  kernels  of  apricots 
by  distillint;  water  off  them  with  a  mode- 
rate heat ;  and  if  lime  be  added  to  the  con- 
centrated infusion  of  bitter  almonds,  a  prus- 
siatr  of  lime  is  formed.  Phosphoric  acid 
has  been  found  in  different  parts  of  plants ; 
but  it  is  generally  combined  with  lime, 
forming  a  phosphate  of  lime. 

VEIN,  in  anatomy,  is  a  vessel  which  car- 
ries tlie  blood  from  the  several  parts  of  the 
body  to  the  heart.  The  vdus  are  composed 
principally  of  a  membranaceous,  a  vasrulons, 
and  a  musculous  tunic  :  but  these  are  vastly 
tliinner  tlian  in  the  arteries.  See  Ahtery. 

VELEIZIA,  in  botxiiy,  so  named  from 
Cliristoval  Velezius,  examiner,  first  physi- 
cian, and  ilemon»trator  of  botany,  in  the 
College  of  Apothecaries  at  Madrid,  a  genus 
of  the  Pentrandria  Dicynia  class  and  order. 
Natural  order  of  Caryopliyllei.  Carvo- 
pliylleae,  Ju&sieu.  Essential  character :  calyx 
fiUform,  five-tootlied  ;  corolla  five-petalled, 
small;  capsule  one-celled ;  seeds  numerous, 
in  a  Mugle  ro|r-  There  is  but  one  spedm 
viz,  V.  rigida,  a  native  of  the  South  of  En« 
rope. 

VELLA,  in  botany,  a  genus  of  the  Tetra- 
dynamia  Siliculosa  class  and  order.  Natu- 
ral ofder  of  Siliquosa  or  Cmciferm^s.  Cru- 
cifene,  Ju$s*eu.  Essential  character:  silicic 
with  a  partition  twice  as  kirge  as  the  valves, 
ovate  on  the  outside.  Tliere  are  two  spe- 
cies m.  V.  annua,  annual  vella,  or  cress 
rocket ;  and  V.  pscudo  cyti^us,  shrubby 
vella. 

VELOCITY,  swiftness  or  that  affection 
of  motion  whereby  a  mo«  mg  bo<ly  u  di^- 
po4ed  to  nm  over  a  cei  tain  npacc  in  a  cer- 
tain time. 

In  the  doctrine  of  fluxions  it  is  usual  to 
consider  the  velocity  with  which  magni- 
tudes flow,  or  are  generated.  Thw,  the 
velocity  with  which  a  line  flows,  is  the  same 
as  that  of  the  point,  which  is  supposed  to 
deseribc  or  generate  ttie  line.  The  velo- 
city with  which  a  surfine  flowp,  n  the  same 
u  the  vebcity  of  a  given  light  IUm,  that, 
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by  moving  parallel  to  itself,  is  supposed  to     dins  to  the  co-sine  of  the  angle  ofincrniatioD 
generate  a  rectangle,  always  equal  to  the     between  the  two  planes, 
surface.    The  velocity  with  which  a  solid         This  conclusion,  however,  it  is  observed 
flows,  may  be  measured  by  the  velocity  of    does  not  apply  to  the  motions  of  descent 
*  a  given  plain' surti&ce  that,  by  movrog  paral-    down  any  curve  lines,  because  the  coo- 

«  lei  to  Itself,  is  supposed  to  generate  an     tiguous  parts  of  curve  lines  do  not  form 

;  erect  prism,  or  cylinder,  always  equal  to     any  angle  between  tliem,  and  coitoefueiifly 

the  solid.  The  velocity  with  which  an  an-  no  part  of  the  velocity  is  lost  by  pasaimg 
gle  flows,  is  measured  by  the  veh>city  of  a  from  one  part  of  the  curve  to  the  other  ; 
point,  supposed  to  describe  the  arc  of  a  and  hence  he  infers,  that  the  velocities  ae- 
given  curcle,  which  subtends  the  angle,  and  quired  in  descending  down  a  continoed 
measures  it  AU  these  velocities  are  mea-  curve  line,  are  the  same  as  by  falling  per* 
snred  at  any  term  of  the  time  of  the  mo-  pendicularly  through  the  same  height.  This 
tion,  by  the  spaces  which  would  be  describ-  principle  is  then  applied,  by  the  author,  to 
ed  in  a  given  time,  by  these  points,  lines,  the  motion  of  pendulums  and  projectiles, 
or  surfaces,  with  their  motions  continoed  Varignon  too,  in  the  year  1695,  follovred 
uniformly  from  that  terfb.  The  velocity  in  the  same  track,  showing  that  the  velocity 
with  which  a  qmmtity  flows,  at  any  term  of  lost  in  passing  from  one  right  lined  direc* 
the  time,  while  it  is  supposed  to  be  gene-  tiou  to  another,  becomes  indefinitdy  small 
rated,  is  called  its  fhixiou.  See  Fluxions,  in  the  coune  of  a  curve  line ;  and  that 
Velocity  iff  bodie$  mmthig  im  emres,  therefore  the  doctrine  of  Galileo  liokb  good 
According  to  Galileo's  system  of  the  fall  for  the  descent  of  bodies  dow7>  a  carve 
of  heavy  bodies,  which  is  now  universally  line,  viz,  that  the  velocity  acquhred  at  aoy 
admitted  among  philosophers,  the  velocities  pomt  of  tlie  curve,  is  equal  to  that  which 
of  a  body  falUng  vertically  are,  at  each  mo-  would  be  acquired  by  a  fiOl  through  the 
raent  of  its  fall,  as4he  square  roots  of  the  same  per|»endicular  altitude, 
heights  from  whence  it  has  fallen ;  reckomuc;  VELVET,  a  rich  kind  of  staff,  all  silk, 
from  the  beginning  of  the  descent.  And  covered  on  the  outside  with  a  close,  short, 
hence  he  inferred,  that  if  a  body  descend  fine,  soft  sh^g,  the  other  side  being  m  very 
along  an  inclined  plane,  the  velocities  it  strong  close  ti»sue.  The  nap,  or  shag^  call- 
has,  at  the  diflerent  times,  will  be  in  the  ed  also  tlie  velveting,  of  this  stuff,  is  fbim- 
same  ratio :  for  lince  fts  velocity  is  all  ed  of  part  of  the  threads  of  the  wafp, 
owing  to  its  fidi,  and  it  only  falls  as  much  winch  flie  workman  puts  on  a  long  narrow- 
as  there  is  perpeadicular  heigiit  in  tlie  in-  channeled  ruler,  or  needle,  which  he  after* 
clined  phine,  the  velocity  should  be  still  wards  cuts,  by  drawing  a  sharp  steel  tool 
measured  by  that  height,  the  same  as  if  the  along  the  diannel  of  tlie  needle  to  the  ends 
fall  were  vertical.    The  same  principle  led    of  the  warp. 

him  also  to  conclude,  that  if  a  body  fall  VENEERING,  or  Vanibriho,  a  koid 
through  several  contiguous  incltned  planer,  of  inlaying,  whereby  several  thin  slices  or 
making  any  angles  vnth  each  other,  much  leaves  of  fine  woods,  of  different  kinds, 
like  a  stick  when  broken,  the  velocity  are  applied  and  fastened  on  a  gnmnd  of 
would  still  be  regulated  after  the  same  some  common  wood.  There  are  two  kiods 
manner,  by  tlie  vertical  heights  of  the  dif •  of  inhiying :  the  one,  which  is  the  most 
ferent  planes  taken  together,  considering  common  and  more  ordinary,  goes  do  hr- 
the  last  velocity  as  the  same  that  the  body  tLer  than  the  making  of  compartmenH  of 
would  acquire  by  a  fall  through  the  same  different  woods;  the  other  requires  moch 
perpendicular  height  more  art,  in  representing  flowen,  biidSy 

This  conclusion  continued  to  be  ac-  and  tlie  like  figures.  The  first  kind  is  pro* 
quiesced  in,  till  the  year  1672,  when  it  was  perly  called  veneering ;  the  latter  b  more 
demonstrated  to  be  false,  by  James  Gre-  properly  called  mar<(netry.  The  wood  used 
gory,  who  shows  what  tlie  real  velocity  is,  in  veneering  is  first  sawed  out  into  slices  or 
which  a  body  acquires  by  descending  down  leaves  about  a  line  in  thickness;  u  <.  the 
two  contiguous  inclined  planes,  forming  an  twelfth  part  of  an  uich.  In  order  to  saw 
obtuse  angle,  and  that  it  is  different  from  the  them,  the  blocks,  or  planks,  are  placed  up* 
velocity  which  a  body  acquires  by  descend-  right,  in  a  kind  of  sawing  press.  These 
ing  perpendicularly  through  tlie  same  height ;  slices  are  afterwards  cut  into  narrow  slips, 
ako  that  the  velocity  in  quitting  the  fiist  and  fashioned  divers  ways,  according  to  the 
pkiop,  is  to  that  with  which  it  enters  the  design  proposed;  then  the  joints  haviof 
Kcond,  and  in  this  latter  direction,  as  n,-    been  exactly  and  nicely  adjusted,  and  tbo 
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pieces  brought  down  to  their  proper  thick-  places ;  though  the  utterer  does  not  change 
nessy  with  several  phnes  for  the  porpotOy  his  pbice,  and  in  many  iostaoces  does  not 
they  are  glned  down  on  a  ground  or  block,  appear  to  speak.    It  has  been  supposed  to 
with  good  strong  glue.    The  pieces  being  be  a  natural  pecnllarity,  because  few,  if  any, 
thus  jointed  and  glued,  the  work,  if  small,  persons  have  luaroed  it  by  being  taught; 
is  j>at  in  a  press ;  if  large,  it  is  laid  on  a  and  we  have  liad  no  rules  Uid  down  for  ac- 
bench  covered  with  a  board,  and  pressed  quiring  it.    It  seems  to  have  been  in  con- 
down  with  poles  or  pieces  of  wood,  one  sequence  of  this  notion  that  tlie  name  ven- 
end  of  which  reaches  to  the  ceiling  of  the  tiiloquium  has  been  applied  to  it,  from  a 
rooia,  and  the  other  bears  on  the  board,  supposition  tliat  the  voice  proceeds  from  the 
When  the  glue  is  thoroughly  dry,  it  is  taken  thorax  or  chest.  It  has  seldom  been  practised 
out  of  tlie  preiis  and  finished ;  first  with  lit-  but  by  persons  of  the  lower  classes  of  so- 
tie  planes,  then  witli  divers  scrapers,  some  ciety  ;  and  as  it  does  not  seem  to  present 
of  which  resemble  raj^ps,  which  toke  off  the  any  advantages  beyond  that  of  causing  sor- 
denti,  &c.  ltd  by  tlie  planes.    After  it  has  prize  and  entertainment,  and  cannot  be  ex- 
been  sufl[iciently  scraped,  they  polish  it  hibitcd  on  an  extended  tlieatre,  the  proba- 
wilh  the  skin  of  a  sea-dog,  wax,  and  a  brush,  bility  is  that  it  will  continue  amongst  them, 
or  polisher  of  shave-grass ;  which  is  tlie  hist  Mr.  Geugh,  in  the  Manchester  Memoirs, 
operation.  and  in  various  parts  of  Nicholson's  Journal,^ 
VENTER,  is  used  in  the  law  for  the  has  entertained  the  opinion  that  the  voice 
children  by  a  woman  of  one  marria;;^.  of  ventriloquists  is  made  to  proceed,  in 
There  is  a  first  and  second  venter,  &c.  appearance,  from  different  parts  of  a  room 
where  a  man   hath  children    by   several  by  the  management  of  an  ecno.    But  the 
wives.  facts  tliemselves  do  not  support  this  hypo- 
VENTILAGO,  m  botany,  a  genus  of  tlic  thesis,  as  a  great  and  sudden  variety  and 
Pentandria    Monogynia    class  and   order,  change  of  echoes  would  l>e  required ;  and 
Essential  character :  calyx  tobokr;  corolla  his  own  judicious  remarks,  in  the  same 
rcales  protecting  tlie  stamens,  winch  are  in-  work,  on  the  facility  witli  which  we  arc  de- 
serted into  the  calyx ;  samara  winged  at  ceived  as  to  the  direction  of  sound,  are  ad- 
tlic  top  and  one  seeded.   There  is  only  one  verse  to  his  theory.    From  numerous  atten- 
S|>eries,  riz.  V.  maderaspatana.  tive  observations,  it  appears  manifest  that 
VENTILATOR,  a  machine  by  which  .  the  art  is  not  peculiar  to  certain  individuals, 
tlie  noxious  air  of  any  close  place*,  as  an  lios-  but  may  witli  facility  be  acquired  by  any 
pital,  gaol,  ship,  chamber,  &c.    may  be  person  of  accurate  observation.    It  consists 
changed  for  fresh  air.  merely  in  an  imitation  of  sounds,  as  they 
VENTRE  lasTitdeM^o,  a  vrtit  to  search  a  occur  in  nature,  accompanied  with  appro- 
woman  that  saith  she  is  with  ehild,   and  pnate  action  of  sach  a  description  as  may 
thereby  withholds  land«  from  the  next  heir,  best  concur  m  leading  the  minds  of  the  ob- 
As  if  a  man,  having  lands  in  fee-simple,  tlie,  servers  to  favour  the  deception, 
and  his  widow  soon  after  marry  again,  and  Any  one  who  sliall  try,  will  be  m  litlje 
say  >lie  is  with  child  by  her  former  husband ;  surprised  to  find  how  easy  it  m  to  imitate 
in  tlii-i  case,  this  wiit  de  tadre  nufidfmdo  tlie  noise  made  by  a  saw,  or  by  a  snuff- 
lies  Tor  the  heir  against  her ;  by  wltidi  writ  box  when  opened  or  shut,  or  by  a  large 
the  sh'^rifi*  is  commanded,  that  in  prest  nre  lumd-bell,  or  a  cork  cutter's  knife,  a  watch 
of  twelve  men,  and  as  many  women,  he  wliile  going,  and  nuiflberleM  other  inani- 
ruuse  examination  to  be  made,  whctlier  the  mate  objects ;    or  the  voices  of  animals 
woman  is  with  child  or  not ;  and  if  with  in  their  various  Mtnations  and  necessities, 
child,  tlien  about  what  time  it  will  be  born ;  such  as  a  cat,  a  dog,  or  an  hen  enraged,  inti- 
and  that  he  certify  the  same  to  the  justices  midated,  confined,  Slc.  ;  or  to  vary  tlie  clia- 
of  the  assize,  or  at  Westminster,  wider  his  racter  of  the  human  voice  by  sbriUness  or 
seal,  and  imder  the  seals  of  two  of  the  men  depth  of  tone,  rapidity  or  drawling  of  ex- 
prescnL    Cro.  Elisabeth,  60<n    This  writ  ecution,  and  distinctness  or  imperfection  of 


? 


is  now  granted,  not  only  to  an  heir  at  law,  artiadating,  which  may  be  instantly  chanf- 

bttt  to  m  devisee,  whether  U»  life,  in  tail,  ed  by  holding  the  mootli  a  tittle  more  open 

or  in  fee.  or  more  closed  than  moal,  alterii^  the  post* 

VENTRILOQUISM,  an  art  of  ^leak*  tion  of  the  jaw,  keeping  the  tongne  in  any 


iBf ,  by  OMODS  of  whidi  tho  kaman  voice  determinate  situatiOB,  &c  And  eveiy  ouo 
and  other  aooiMb  are  rendered  tndible,  as  of  the  imitations  of  the  ▼entriloqoiats  win 
if  tbey  proceeded  firom  Yiriooi  ^liferent    t>e  rendered  more  perfect  hj  practiri^g 
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very  time  the  soands  are  heard,     ed,  and  Tom  King  alone  remained  to  claim 


depending  on  tlie  memory.    The 
.'ondition  ot  performance  is  that  tlie 
and  Aonnds  of  the  dramatic  dialogue 
.  exhibited,  &hoiilil  succeed  each  other 
rapid'-y  that  the  audience  should  lose 
>ffat  of  Uie  probabilit>-  tliat  one  actor  gives 
jffect  to  the  whole,  and  that  where  the  busi- 
ness is  simple  the  aid  of  scenery  or  local 
cirrnmstanca  should  be  called  in. 


the  applause. 

A  similar  fact  may  be  quoted  in  the  per- 
son of  that  facetious  gentleman  who  has  as- 
sumed and  given  celebrity  to  the  nanae  of 
Peter  Pmdar.  This  great  poet,hiuglung  at  the 
proveri>ial  poverty  of  his  protesaioDyis  aomr- 
times  pleased  to  entertain  his  friends  with 
unexpected  efinsions  of  the  art  we  speak  of. 
One  of  these  b  managed  by  a  messenger  ao- 


We  have  seen  an  eminent  philosopher  of  noimcing  to  the  Doctor  (in  the  midsf^ 

our  own  time,  who  had  no  previous  prac-  company)  that  a  person  wants  to  apeak 

tire  of  this  art,  but  wlien  speaking  on  the  ^ith  him :  he  accoriingly  goes  out,  leaving 

subject  in  a  mixed'  company,  took  up  an  the  door  a-jar,  and  immediately  m  fknmit 

hat  and  folding  the  flaps  together  said,  by  voice  is  heard,  which,  from  the  oatnre  of  the 

way  of  example,  ^  Sqppose  I  had  a  smaU  subject,  appears  to  be  that  of  the  Poetis  lann- 

monkey  in  this  hat  ;**  and  then  cautiously  dress,  who  comphiins  of  her  pressipg  wants, 

patting  his  hand  in,  as  if  to  catch  it,  he  im-  disappointed  claims,  and  of  brolwa  pio- 


itated  the  chatter  of  the  supposed  strug- 
gling annual,  at  the  same  time  that  his  own 
efibrts  to  secure  it  had  a  momentary  im- 
pression on  the  spectators,  vrhich  left  no  time 
for  them  to  question  vrhether  there  was  a 


mises  no  longer  to  be  borne  with  patience. 
It  is  more  easy  to  imagine  than  describe  the 
mixed  emotions  of  the  audience.  ^  The 
scene,  Imwever,  goes  on  by  the  Doctot^ 
reply;  who  remonstrates,  pronuses,  and  is 


monkey  in  it  or  not :  this  impression  was  rather  angry  at  the  time  and  place  of  this 

completed  when,  the  instant  afterwards,  luwelcome  visit    His  antagonist  nnfortn- 

he  pulled  out  hit  hand  as  if  hurt,  and  ex-  nately  is  neither  mollified  nor  disposed  te 

daimed  f'  he  has  bit  me."    It  was  not  till  quit  her  ground.  Passion  mcreases  on  both 

then  that  the  impression  of  reality  gave  way  sides,  and  the  Doctor  forgets  binftelf  to  6r 

to  the  diversion  arising  from  the  mimic  grt;  as  to  threaten  the  irritated  female ;  ibe  de- 

and  one  of  the  company,  even  then*  cried  ties  him,  and  this  last  promise,  very  unlike 

out  ^  Is  there  really  a  monkey  in  the  hat  ?"  the  former  ones,  is  followed  by  pnymcat ; 

|n  this  mann^  >t  ^"^3s  that,  at  the  begin-  •  a  severe  sUp  on  tlie  £ice  is  heard ;  the  poor 

ning  of  the  laxt  century,  the  famous  Tom  woman  fiUls  down  stain,  with  horrid  oat« 

King,  who  is  said  to  have  been  the  first  cries';   the  company,  oif  course,  rises  in 

man  who  gave  public  lectures  on  experi-  ahu'm ;  and  the  Doctor  is  found  in  a  state 

menial  phitosopliy  in  this  country,  was  at-  of  perfect  tranquillity,  apparently  a  stiai^cr 

tended  by  the  whole  fiwhionable  world,  for  to  the  whole  transaction, 

a  succession  of  many  nights,  to  hear  him  A  very  able  ventriloquist,  Fitx  James, 

**  kill  a  calf."  This  performance  was  done  in  a  performed  in  public,  in  Soho  Sqnare,  about 


separated  part  of  the  phice  of  exhibition, 
into  which  tlie  exiiibitor  retired  alone ;  and 
the  imagination  of  his  polite  hearers  was 
taxed  to  supply  the  calf  and  three  butchers, 
besides  a  dog  who  sometimes  raised  his 


four  years  ago.  He  personated  varioas 
oharacten  by  appropriate  dressea ;  and  by 
a  command  of  the  muscles  of  his  foce  he 
could  very  much  alter  his  appearance*  He 
imitated  many  inanimate  noises,  and  amoi^ 


voice  and  was  checked  for  his  unnecessary  othere,  tl|e  repetition  of  noises  of  the  water- 
exertions.  It  appear),  from  traditional  nar-  machine  at  Marli.  He  conversed  with  some 
rative,  tliat  the  calf  was  heard  to  be  drag-  statues,  vrhich  repUed  to  him ;  and  abo 
ged  in,  not  without  some  efforts  and  con-  with  some  persons  supposed  to  be  in  the 
vernation  on  the  part  of  the  butchers,  and  room  al>uve,  and  on  tlie  hmdii)^  place  i 
noiyy  letistance  from  the  calf;  that  they  gave  the  wi^tchman's  cry,  gradually  ap- 
convt^rsed  on  the  qualities  of  the  animal,  proaching,  and  when  he  seemed  oppoate 
and  the  profits  to  be  expected  from  the  the  window,  Fitzjames  opened  it  and  ask- 
veal;  and  ihut,  as  they  proceeded,  all  the  ed  what  the  time  was,  received  the  answer, 
noiscji  of  knife  and  stee),  of  suspending  the  and  during  his  proceedmg  with  his  cry,  Fiti- 
creature,  and  of  the  Ust  fatal  catastrophe,  James  shut  the  window,  immediately  upon 
were  heard  in  rapid  succession,  to  the  which  the  sound  became  weaker,  and  at 
never-failing  satisfaction  of  the  attendants ;  last  insensible.  In  the  whole  of  his  per- 
who,  upon  the  rise  of  the  curtain,  saw  that  formance  it  was  clear  that  the  notions  of  the 
^\l  these  imaginary  personages  had  vanislf-  audience  were  governed  by  the 
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circumitances,  as  to  direction,  die.  This 
tnioiic  had,  at  least,  six  different  habitual 
modes  of  speaking,  which  he  could -instanily 
adopt  one  after  the  other,  and  with  so  much 
rapidity,  that  when  in  a  small  closet,  parted 
off  in  the  room,  he  gave  a  long,  confused, 
and  impassioned  debate  of  Democrats  (in 
French,  as  almost  the  whole  of  his  per- 
formance wa»)  ;  it  seemed  to  proceed  from 
a  multitude  of  speakers :  and  an  inaccurate 
observer  might  have  thought  that  several 
were  speaking  at  once.  A  hidictoiu  scene 
of  drawing  a  tooth  was  performed  in  tlie 
same  manner. 

These  examples,  and  many  more  which 
miglit  be  added,  are  sufficient,  in  proof, 
that  ventriloquism  is  the  art  of  mimicry,  an 
imitation  applied  to  sounds  of  every  de- 
scription,  and  attended  witli  circumstances 
which  produce  an  entertaining  deception, 
and  lead  the  hearers  to  imagine  that  the  voice 
proceeds  from  different  situations.  When 
distant,  and  consequently  low  voices  are  to 
be  imitated,  the  articulation  may  be  given 
with  sufficient  distinctness,  without  moving 
the  lips,  or  altering  the  countenance.  It 
was  by  a  supposed  supernatural  voice  of 
this  kind,  from  a  ventriloquist,  that  the 
famous  musical  small -coal  man,  lliomas 
Britton,  received  a  warning  of  his  death, 
which  so  (.Tcatly  affected  him  that  he  did 
not  siir\'ive  tiie  affright. 

VENUE,  the  neighbourhood  from  whence 
jprirs  are  to  be  suiumoned  for  trial  of  causes. 
In  local  actions,  as  ot'  trespass  and  eject- 
ment, the  vemie  is  to  be  trom  the  neigh- 
bourhood of  the  pbice,  where  the  hinds  in 
question  lie  ;  and  in  all  real  actions  the  ve- 
nue must  be  Uid  in  the  county  where  the 
thmg  is  for  which  the  action  fs  brought ; 
bqt  in  transitory  actions,  for  injuries  tJiat 
may  have  happened  any  where,  as  debt, 
detinue,  slandfr,  or  the  Uke,  the  plamtiff 
may  decUre  in  what  county  he  pleases,  and 
then  the  trial  must  be  m  that  county  in 
which  the  declaration  is  hud,  Tliough  if 
the  defendant  will  make  affidavit  that  the 
canse  of  action,  if  any,  arose  not  in  that, 
but  in  another  county,  the  court  will  direct 
a  change  of  the  venue,  and  oblige  the  plain- 
tiff to  declare  ui  the  proper  coonty.  And 
-  the  court  will  sometimes  move  the  venue 
from  the  proper  jurisdiction  (espedally  of 
ffie.  narrow  and  limited  kind),  upon  a  sug- 
gestion duly  supported,  that  a  fair  and  im- 
partial trial  cannot  be  had  thereb.  With 
respect  to  criminal  cases,  it  is  ordained  by 
atatnte  Si  James  I.  c.  4,  that  all  iiilbm»> 
Moi|s  on  penal  ttatntM  sWI  be  IM  ip  thf 
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counties  where  the  offences  were  commit* 
ted. 

VENUS,  the  most  beautiful  sUr  in  the 
heavens,  known  by  the  nayies  of  the  nM>ni« 
ing  and  evening  star,  likevrise  keeps  near 
tlie  sun,  tliough  she  recedes  from  him  al- 
most double  tiie  distance  of  Mercury.  She 
is  never  >een  in  the  eastern  quarter  of  the 
heaveiw  when  tlie  sun  is  in  the  western ; 
but  always  seems  to  attend  him  in  the  eveiH 
ing,  or  to  give  notice  of  his  approach  io 
the  morniug.  lite  planet  Venui»  presenta 
tlie  same  phenomeiui  with  Mercury:  but 
her  different  pliases  are  much  mote  sensi- 
ble, her  oscillations  wider,  and  of  longer 
duration.  Her  greatest  dij»tance  from  the 
suu  varies  from  45^  to^  nearly  48**,  and  the 
mean  duration  of  a  complete  oscilUtion  ia 
584  days.  Vf  nns  has  been  sometimes  seen 
moving  across  the  sun's  disc  in  the  fono  of 
a  round  bUck  spot,  with  an  apparent  dia- 
meter of  about  59".  A  few  days  aAer  this 
has  been  observed,  Venus  is  seen  in  the 
morning,  west  of  the  sun,  in  the  form  of  a 
fine  crescent,  with  the  convexity  turned  to- 
ward the  san.  She  nMves  gradually  west- 
ward with  a  retarded  motion,  and  the  cres- 
cent becomes  more  full.  In  about  ten 
weeks  she  has  moved  4(»*  west  of  the  sun, 
and  is  now  a  semicircle,  and  her  diame^  is 
26' .  She  is  now  stationary.  She .  then 
moves  eastwurd  witli  a  motion  gradnally 
accelerated,  and  overtaken  the  snn  about 
9J  inontiui  after  having  been  h^en  on  his 
disc.  Sometime  alter,  slic  iji  seen  ia  the 
evening,  east  of  the  sun,  round,  but  very 
small.  She  moves  eastwani,  and  increaiea 
in  diameti*r,  but  liMes  of  her  romiduess,  till 
she  gets  about  46"  east  of  the  suu,  when  she 
is  again  a  >(fraicirrle.  She  now  movei«  west- 
ward, increasing  in  diameter,  but  becoming 
a  crescent  hke  the  waning  moon ;  and,  at 
last,  atur  a  period  of  nearly  584  days, 
comes  again  into  conjunction  witli  tlie  sun 
with  an  apparent  diameter  of  59 '.  She 
does  not  move  exactly  in  the  pUioe  of  the 
ecliptic,  but  deviates  from  it  several  de- 
gree«.  Like  Mercury,  j^he  sometimes 
crosses  the  sun's  di»c.  Tlie  duration  of 
these  transits,  as  observed  from  different 
parts  of  the  earth »  surface,  are  very  dif- 
ferent :  thi»  is  ow  ing  to  tlie  parallax  of  Ve- 
nus, in  consequence  of  which  different  ob- 
servers refer  to  different  parta  of  the  swi% 
disc,  and  see  her  describe  different  chords 
on  that  disc,  in  the  transit  which  happen- 
ed m  1769,  the  difference  of  its  dnratioo, 
as  observed  at  Otaheite  and  at  Wardhnya 
in  Laphmd,  amounted  te  ti  miontes,  10  se- 


(H>ncl«.  This  difference  gives  us  the  parat- 
)ax  of  Venus,  and  of  course  her  distance 
from  the  earth  daring  a  conjunction.  The 
knowledge  of  this  parallax  enables  us,  by 
a  method  to  be  afterwards  described,  to  as- 
certain that  of  the  son,  and  consequently 
to  discover  its  distance  from  the  earth. 
The  great  variations  of  the'^apparent  dia- 
meter of  Venus  demonstrate  that  her  dis- 
tance from  the  earth  is  exceedingly  varia- 
ble. It  is  largest  when  the  planet  passes 
over  the  surfoce  of 'the  sun.  Her  mean 
iq>pareDt  diameter^is  58". 

Venns,  as  we  have  already  observed,  is 
occasionally  seen  in  the  disc  of  the  sun,  in 
form  of  a  dark  round  spot  This  happens 
when  the  earth  is  about  her  nodes  at  the 
time  of  her  inferior  conjunction.  These  ap- 
pearances, called  transits,  happen  but  very 
seldom.  During  the  last  century  th^re  were 
two  transits,  one*in  June,1761 ,  and  the  other 
in  1769 :  no  otiier  will  •occur  till  the  writers 
und  most  of  the  present  readers  of  this  Dic- 
tiooary  shall  be  no  morr,  v'u.  in  1874.  Ex- 
cepting such  transits  as  these,  Venus  exhibits 
the  tame  appearances  to  ns  regularly  every 
eight  years ;  her  conjunctions,  elongations, 
and  times  of  rising  and  setting  being  very 
nearly  the  same,  on  the  same  day«,  as  before. 
From  the  transit  of  Venus  in  1761  was  de- 
duced the  sun*s  parallax,  and  of  course  his 
distance  from  tlie^earth  vrith  very  great  ac- 
ruincy.  See  Philosophical  Transactions,  vol. 
li.  and  fit.  On  the  day  of  the  transit,  when 
thesmi  vras  nearly  at  his  greatest  distance 
from  the  earth,  the  parallax  was  fooud  to 
be  R"  52"' ;  therefore,  at  his  mean  distance, 
it  will  be  8"  65'".  Whence,  by  logarithms, 
we  have  10,000,  &c.~5.622  (sine  of  8"  65") 
=  4.376  =  SS882.84,  the  number  of  semi- 
diameters  of  the  earth  contained  in  its  dis- 
tance from  tlie  sun.  This  last  number,  mul- 
tiplied by  S985,  the  number  of  miles  in  the 
earth's  semi-diameter,  gives  95,17S,lf2 
miles  for  the  mean  distance  of  the  earth 
from  the  sun.  Tliis  being  obtained,  we 
easily,  by  calculation,  find  the  distances  of 
all  the  other  planets.  Other  observers 
made  the  parallax  somewhat  different,  but 
it  was  generally  admitted  that  this  distance 
Is  somewhere  between  95  and  96  millions  of 
miles. 

Vbnvs,  in  natural  history,  a  genus  of  tlie 
Vermes  Testacea  class  and  order.  Animal 
a  tethys ;  shell  bivalve,  the  frontal  margin 
flattened  with  incumbent  lips  •,  hinge  with 
three  teeth,  all  of  them  approximate,  the 
lateral  ones  divergent  at  the  tip.  There 
»re  nearly  two  hmidred  species,  ia  sectionSf 
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A.  Shell  somewhat  heart-shaped.  B.  Or- 
bicular, lliesc  are  fotmd  in  different  p^rts 
of  the  world.  V.  verrucosa  inhabits  tlie 
Mediterranean,  English,  and  Antilly  coasts  : 
thick,  two  inches  long,  and  as  much  broad  ; 
sometimes  marked  with  a  few  brown  spots 
and  rays. 

VERATRUM,  in  botany,  a  genus  of 
the  Polygamic  Monoecia  class  and  order. 
Natural  order  of  Coronaris.  Junci,  Jns- 
sien.  Essential  character :  calyx  none  ;  co- 
rolU  six-petalled  ;  stamina  six  :  hermaphro- 
dite, pistils  three;  capsule  many- seeded: 
male,  rudiment  of  a  pistil.  There  arc'  foor 
species. 

VERB.    See  Grammar. 

VERBASCUM,  in  botany,  mulUiM^  a 
genus  of  the  Pentandria  Monogynia  clasa 
and  order.  Natural  order  of  Lands.  So- 
laneae,  Jussfeu.  Essential  character:  co- 
rolla wbeel^hapcd,  a  little  unequal ;  cap- 
sule two-celled,  two-valved.  There  are 
nineteen  species. 

VERBENA,  in  botany,  vertainy  a  genus 
of  the  Diandria  Monogynia  class  and  or- 
der. Natural  order  of  Personatx.  Yitices, 
Jussieu.  Essential  character :  corolla  fun- 
nel-shaped, almost  ^qual,  curved ;  calyx 
one  of  the  teeth  truncate ;  seeds  two  or 
four,  naked,  or  very  thinly  arilled  ;  stami- 
pa  two  or  four,  lliere  are  twenty-three 
species. 

VERBESINA,  in  botany,  a  gcnns  of 
the  Syngenesia  Polygapiia  8upcrflua  clan 
and  order.  Natural  order  of  Composite 
Oppositifolise.  Corynibifcra>,  Jussieu.  Es- 
sential character :  calyx  a  double  row  ;  flo- 
rets of  the  ray  about  five ;  pappus  awned  i 
receptacle  chai^.  There  are  twelve  spe- 
cies. 

VERDICT,  the  answer  of  a  jury  made 
upon  any  cause,  civil  or  criminal,  conmiit- 
ted  by  the  court  to  their  examination ;  and 
this  is  two  fold,  general  or  special.  A  ge- 
neral verdict  is  that  which  i%  given  or 
brought  into  the  court  in  like  general  terois- 
to  the  general  issue ;  as,  guilty  or  not  guilty 
generally.  A  special  verdict  is,  when  tliey 
say  at  large  that  such  a  thing  they  find  to  be 
done  by  the  defendant,  or  tenant,  so  de- 
claring the  eourse  of  the  fact,  as  in  their 
opinioh  it  is  proved ;  and  as  to  the  faiw  up- 
on  the  fact,  they  pray  the  judgment  of  the 
court :  and  this  special  verdict,  if  it  con- 
tain any  ample  declaration  of  the  cause  from 
the  beginnuig  to  the  end,  is  also  called  a 
verdict  at  large.  A  special  verdict  is  nsnalfy 
found  where  there  is  any  difficulty  or  doubt 
respecting  the  btws,  when  the  jury  state  the 
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facts  as  proved,'  and  pray  the  advice  of  the 
court  tliereon.  A  1cm  expensive  and  more 
spe^y  mode,  however,  is,  to  find  a  ver- 
dict generally  for  the  plaintifT,  subject,  ne- 
vertheless, to  the  opinion  of  the  jndge,  or 
the  court  above,  or  a  itpecial  case  drawn  up 
and  settled  by  counsel  on  both  sides. 

VERDITER,  a  kind  of  mineral  sub- 
stance, sometimes  used  by  the  painters,  Ac, 
for  a  blue ;  but  more  usually  mixed  with 
a  yellow  for  a  green  colour. 

VERDOV,  in  heraldry^  denotes  a  bor- 
dare  of  a  coat  of  arms,  charged  with  any 
kinds  or  parts  of  flowers,  fruits,  seeds, 
phints,  6lc. 

VERGE,  signifies  the  compass  of  the 
King's  court,  which  bounds  the  jurisdiction 
of  the  Lord  Steward  of  the  Household ; 
and  which  is  thought  to  have  been  twelve 
miles  round. 

The  term  verge  is  also  used  for  a  stick  or 
rod,  whereby  one  is  admitted  tenant  to  a 
copyhold  estate,  by  holding  it  in  his  band, 
and  swearing  fealty  to  the  lord  of  the  ma- 
nor. 

VERGERS,  certain  officers  of  the  coorU 
of  King's  Bench  and  Common  Pleas,  whose 
business  it  is  to  carry  white  wands  before 
the  judges. 

There  are  also  vergers  of  cathedrals  and 
collegiate  churches,  who  carry  a  rod  tipped 
with  silver  before  tiie  bishop,  dean,  &c. 

VERGETTE,  in  heraldry,  denotes  a 
pallet,  or  small  pale ;  and  hence,  a  shield 
divided  by  such  pallets,  is  termed  ver- 
gette. 

VERJUICE,  a  liquor  obtained  from 
grapes  or  apples,  mifit  for  wine  or  cyder ; 
or  from  sweet  ones,  whilst  yet  acid  and  un- 
ripe. Its  chief  use  is  in  sances,  ragouts, 
SiC,  though  it  is  also  an  ingredient  in  some 
medicinal  compositions,  and  is  used  by  the 
wax- chandlers  to  purify  their  wax. 

VERMES,  in  natural  history,  the  last  class 
of  the  aniMial  kingdom,  according  to  the 
Umnean  system,  llie  animals  in  this  cfarn 
are  not  merely  those  commonly  known  by 
the  name  of  worms,  hot  likenvise  those 
which  have  the  general  character  of  being 
**  slow  in  motion,  of  a  soft  snbftanca,  ex- 
tremely tenacious  of  life,  capable  of  ||-pro- 
dncing  such  parts  of  their  body  as  may  have 
been  taken  away  or  destroyed,  and  inha- 
biting mobt  pbices.**  There  are  five  orders 
in  this  chtfs,  tis,  the 


Inliisoria 
Intestimi 
MoUaicn 


Testacea 
SEoopbyta 
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These  animils  are  generally  considered 
as  the  lowest  in  tlie  scale  of  animated  be- 
ing.   The  simplicity  of  their  form,  the  hiH 
mility  of  their  station,  and  the  low  degref 
of  sense  and  motion  which  tliey  seem  to  en- 
joy, have  rendered  them  objects  of  but  lit- 
tle attention  to  mankind  in  general,  except- 
ing as  they  contribute  to  the  supply  of  their 
wants,  or  to  render  themselves  formidable, 
by  the  pain  and  distress  which  they  occa- 
sion to  those  bodies  which  nature  seems  to 
have  destined  for  tlieir  habitation.    But,  to 
the  curious  investigator  of  tlie  ways  of  hea- 
ven, every  part  of  tJie  vast  creation  be- 
comes interesting,  and  this  class  of  animated 
beings,  has,  in  later  times,  attracted  a  con- 
siderable share  of  attention.    To  this  they 
seem  fully  entitled,  if  we  consider  the  mrai- 
ber  of  animals  which  are  indoded  ooder 
the  general  name 'of  worms :  if  we  oboerve 
the  simplicity  of  form  in  some  of  them,  and 
the  complicated  structure  of  others;  in 
short,  if  we  reflect  on  the  varions  modet  im 
which  they  are  propagated,  and  on  the  sor> 
prising  faculty,  which  many  of  them  pos- 
sess, of  spontaneous  reproduction:  the  ima^ 
gination  will  be  astonished  with  their  num- 
ber and  variety,  and  confounded  by  their 
wondeHul  properties.  The  waters  are  peo- 
pled with    myriads   of  animated   beings, 
which,  though  invisible  to  our  unassisted 
eyes,  are  unquestionably  endowed  with  or- 
gans as  perfect  as  the  largest  animals,  since, 
like  these,  they  re-produce  others  similar 
to  themselves,  and  hold  in  the  scale  of  na- 
ture a  rank  as  little  equivocal,  though  less 
obvious  and  obtrusive.    The  eleganot  of 
form,  and  beauty  of  colour,  vffaich  some  of 
the  *'  mollosca,"  and  **  soophyta  *'  possess, 
cannot  fail  to  render  them  objects  of  admi- 
ration to  the  most  indiflerent  observer. 

VERMICELLI,  a  composition  of  flour, 
cheese,  yolks  of  eggs,  sugar,  and  saffron,  re- 
duced to  a  paste,  and  formed  into  long 
slender  pieces,  like  worms,  by  forcing  it 
with  a  piston  through  a  number  of  Kttle 
holes 

VERNIER,  a  scale  adapted  for  the  gra- 
duation of  matliematical  instruments,  so 
called  from  Pierre  Vernier  the  inventor. 
Under  the  article  Barombtbr  will  he  s^ea 
some  account  of  tliis  scale  as  appli<^d  to  that 
instrument,  here  we  shall  take  it  up  more 
generally. 

This  scale  b  derived  from  the  foUowiof 
principle.  If  two  eqvd  right  Knet,  or  cir* 
cnhur  arcs,  A  B,  are  so  divided,  that  the 
number  of  e^nal  dhririoBS  in  B  is  om  l«a 

than  tbennmber  of tqmil  difirioai  a  Af  tea 


VER  VER     . 

will  theexcett  of  one  division  of  A  be  com-        „         i^      l^.th      ^       JL 

poonded  of  the  ration  of  one  of  A  to  A,  auc|  4*            oo  ^          45o 

of  one  of  B  to  B.    For,  let  A  contain  111^,  •«»     . .  i  .    *.     . 

_^    ^.               *•  A  *    A   •        -  *     -.  -  —  of  a  defiTee,  or  30 ,  which  is  the  least 

parts,  then  one  ot  A  to  A  u  as  1  to  11,  or  ito             »  *^  >  ^         >  *'"•*-    ^  "'^  "^^^"^ 

1      ,       ^          ;                                     ^  part  of  a  degree  that  instrument  can  show. 

-  - .    Let  B  contain  10  part4,  then  one  of  i                   ill 

B,oBi.a.ltol0.or-.    Now  ^„-,-  60     „f.^„^„,  ,„„. 

_11— 10_       1        _  1        jj  5  X  36 

'— 10  X  11  "^IcTxTT "^  10  ^  11*  VERONICA,  in  botany,  apeedweil^  a  ge- 

Or  if  B  contains  n  parts,  and  A  contains  »«»  of  the  Diandria  Monogynia  class  and 

^  order.    Natural  order  of  Personatae.    Pe- 

>i+ 1  parts  J  then  -  is  one  part  of  B,  and  diculares,  Jussieit.  Essential  character:  co- 

I                                        11  rolla  fonr-cleft,  wheel-shaped,  with  the  low- 

^i-l  *•  ^"*  P****  ®^  ^"  ^°^  Z  —  „  I  1  =  est  segment  narrower  ;  capsule  saperioTy 

*                                                     *  two-celled.    There  are  fifty-seven  species. 

VERSED  tine  of  an  archy  a  segoieot  of 


n-f-  ^*  ^c  diameter  of  a  circle,  lyin;;  between  the 

lite   most   commodious   divisions,  and  foot  of  a  ri^ht  sine,  and  the  lower  extremitj 

their  aliquot  parts,  into  which  the  degrees  of  the  arch. 

on  tlie  circular  limb  of  an  instrument  may        VERT,  in  heraldry,  the  term  for  a  greea 

be  supposed  to  be  divided,  depend  on  the  colour.    It  is  called  vert  in  tiie  bUxon  of 

radius  of  that  instrument.  the  coats  of  all  under  the  degree  of  aobles ; 

Let  R  be  the  radius  of  a  circle  in  inches ;  but  m  coats  of  nobility,  it  u  called  eme- 

and  a  degree  to  be  divided  into  n  parts,  each  raid  ;  and  in  those  of  kings,  Vcnos.    In  en* 

V  •      l»u      -*    r.    •    I  graving,  it  is  expressed  by  diagonals,  or 

being  -  th  part  of  an  mch.  y„^  ^^„  ^^^^^^  ^^^  ^.^^  ^^  ,^  ^^ 


Now  the  circumference  of  a  circle,  in  the   dexter  chief  comer  to    the   aunster 

parts  of  its  diameter  ^  R  inches,  is  3. 141 5996  1^^^ 

X  S  R  inches.  Vert,  or  Greem  hue,  in  forest  law,  any 

llien  360°  :  3.1416936  X  «  R  :  :  1° :  thing  that  grows  and  bears  a  green  letf 

3.1415926      ^p  .    ,  withm  the  forest,  that  may  cover  a  deer* 

— — —  X  8  R  inches,  rJ^^^  j^  divided  into  over-vert  and  netber- 

Or,  0.0174.'>3«9  X  R  i»  the  length  of  one  ^^^  i  over  vert  is  the  great  woods  wbicb, 

degree  in  inches.  i°  hiw-books,  are  usually  called  hattlt-bois  ; 

Or,  0.01745329  X  R  X  p  is  the  length  of  nethervert  is  the  under  woods,  otherwise 

1",  hi  ;)th  parts  of  an  inch.  called  sub-hois.    We  sometimes  also  meet 


But  Hs  every  degree  conUins  a  times  such  with  special  vert,  which  denotes  all 

parts,  tlicrefore  nsO.0174.W29  X  R  X  p.  g»^owing  in  Uie  King's  woods  withm  the  16- 

ITio  most  commodious  perceptible  divi-  "^t ;  and  those  which  grow  in  other  mea's 

.1        1     /.      .     ,  woods,  it  they  be  such  trees  as  bear  fnut  to 

sion  IS  J  or  -  of  an  inch.  f^,^^  ,h^  ^^^ 

Example.  Suppose  an  instrument  of  30  VERTEBRA,  in  anatomy,  the  twenty- 
inches  radius,  into  how  many  convenient  foiu*  bones  of  which  the  spine  consbts,  and 
parts  may  each  degree  be  divided  P  how  on  which  the  several  motions  of  the  tnmk 
many  of  these  parts  are  to  go  to  the  breadth  of  our  bodies  are  performed, 
of  tlie  vernier,  and  to  wlnit  parU  of  a  de-  VERTEX  is  used,  in  astronomy,  for  the 
gree  may  an  observation  be  made  by  that  point  of  heaven  perpendicuhirly  over  ma 
instrument  ?  heads,  properly  called  the  zenith. 

Now,  0.01745  X  R  =  0.5236  inches,  the  VERTICAL  circle,  in  astronomy,  a  great 

length  of  eacli  degree :  and  if  p  is  supposed  eircle  of  Uie  sphere,  passing  tlirough  the 

.^1^       .,r           A"         *u  zenit#and  nadir,  and  cutting  tlic  horizon  at 

about  g  of  au  inch  for  one  division  j  the^  ^-^^  ^^^^  ^   .^   ^  otherwise  called  ^. 

0.5236  xp=4.18U  shows  tlic  number  of  muth. 

such  parts  in  a  degree.  But  as  this  number  Vertical  pntne,  is  that  vertical  circle  or 

roiut  be  an  integer,  let  it  be  4,  each  being  aiimuth  which  passes  through  the  poles  of 

15  ;  and  let  tlu'  breadth  of  the  vernier  con-  the  meridian  ;  or  which  is  |>erpcndicnlar  to 

tarn  31  of  those  parts,  or  7^*^  and  be  di-  the  meridian,  and  passes  through  the  eqiii< 

vi4ed  into  30  piirts.  noctial  pomts. 
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Vertical  plane,  in  perspective,  is  ^a plane 
perpendicular  to  the  geometrical  plane, 
passing,  through  the  eye,  and  cutting  the 
perspective  plane  at  right  angles. 

Vertical  pl4aie,  m  conies,  is  a  plane 
passing  through  the  veitex  of  the  cone,  and 
parallel  to  any  conic  section. 

VESPA,  in  natural  history,  the  wasp. 
Mouth  homy,  with  a  compressed  jaw; 
Feelers  four,  unequal,  fihform ;  antenn« 
filiform,  the  first  joint  longer  and  cylin- 
drical ;  eyes  linear ;  body  glabrous ;  np* 
per  wings  folded  in  each  sex;  sting  pun- 
Igent,  concealed  in  the  abdomen.  More 
than  two  hundred  species  have  been 
enumerated,  divided  into  three  sections, 
which  are  again  divided  into  sub-sections. 
A.  Tongue  simple ;  or  without  any*  B. 
Tongue  bifid,  retractile.  C.  Tongue  in- 
flected, and  five  cleft.  Wasps  live  mostly 
in  numerous  societies,  constructing  curious 
nests,  or  combs,  generally  under  ground ; 
they  prey  upon  other  msccts,  especially 
bees  and  files,  and  devour  meal,  bread,  and 
fhiit ;  the  larva  is  soft,  without  feet,  and 
feeds  on  the  nectar  of  fiowers  and  honey ; 
the  pupa  quiescent,  and  has  tiie  rudiments 
of  wings.  V.  vulgaris,  or  common  wasp, 
is  well  known  to  every  one.  The  nest  of 
this  species  is  a  highly  curious  structure, 
and  is  prepared  beneath  the  surface  of  some 
dry  bank,  or  other  convenient  situation. 
ItB  shape  is  that  of  an  upright  oval,  often 
measuring  ten  or  twelve  mches  at  least 
in  diameter:  it  consists  of  several  ho- 
rizontal stages  or  stories  of  hexagonal 
cells,  the  interstices  of  eadi  story  being 
connected  at  intervals  by  upright  pillars ; 
and  the  exterior  surface  of  the  nest  consists 
of  a  great  many  layers  or  pieces,  disposed 
over  each  other  in  such  a  manner  as  best  to 
secure  the  interior  cavity  from  the  eficcts 
of  cold  and  moisture ;  the  whole  nest,  com- 
prising both  vralls  and  cells,  is  composed  of 
a  sutNitance  very  much  resembling  the 
coarser  kinds  of  whitish-brown  paper,  and 
consists  of  the  fibres  of  various  dry  vegeta- 
ble substances,  agglutinated  by  a  tenacions 
fluid,  discharged  from  the  months  of  the  in- 
sects during  their  operations.  The  female 
wasps  deposit  their  eggs  in  the  cells,  one  in 
each  cell  appropriated  for  that  pnifK>se; 
from  these  are  hatched  the  larva,  or  mag- 
gots, which  bear  a  near  resembUmce  to 
those  of  bees  :  they  arc  fed  by  the  labour- 
ing wasps  with  a  coarse  kind  of  boney»  and 
when  arrived  at  thefr  full  size,  close  np 
their  respective  cells  with  a  tine  tissue  of 
,  ilken  filaments,  and,  after  a  certain  period, 
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emerge  in  their  complete  or  perfect  form. 
The  male  insect,  tike  the  male  bee,  is  desti- 
tute of  a  sting.  Hie  society  or  swarm  of 
the  common  wasp,  etDMsts  of  a  vast  num- 
ber of  neutral  or  labouring  insects,  a  much 
smaller  number  of  males,  and  still  fewer  fe- 
males. They  do  not,  like  bees,  prepare  and 
lay  up  a  store  of  honey  for  winter  use  ;  but 
the  few  which  survive  the  season  of  tbeir 
birth,  remain  torpid  during  tlie  colder 
months. 

V.  crabo,  tlie  hornet,  is  a  species  of  a  far 
more  formidable  nature  than  the  common 
wasp,  and  is  of  considerably  larger  size :  its 
colour  is  a  tawny  yellow,  with  ferruginous 
and  bUck  bars,  and  variegations.  The  nest 
of  this  species  is  generally  bnilt  in  the  ca- 
vity of  some  decayed  tree,  or  immediately 
beneath  its  roots ;  and  not  unfrequently  in 
timber  yards  and  other  similar  situations. 
It  is  of  smaller  size  than  that  of  the  wasp, 
and  of  a  somewhat  globular  form,  with  an 
opening  beneath ;  the  exterior  shell  con- 
sisting of  more  or  few  layers  of  the  same 
strong  paper  like  substance  with  tiiat  pre- 
pared by  the  wasp  :  the  ceils  are  also  of  a 
similar  nature,  but  much  fewer  ui  nimnber, 
and  less  elegantly  composed.  The  hornet, 
tike  the  wasp,  is  extremely  voracious. 

VESPERTILIO,  the  bat,  in  natural  his- 
tory,  a  gonns  of  Mammalia,  of  the  order 
Primates.  Generic  character:  teeth  erect, 
sharp  pointed,  approximated ;  fore-feet  pal- 
mated,  with  a  membrane  surrounding  the 
body,  and  by  which  the  animal  is  enabled 
to  fly.  Bats  fly  only  by  night,  in  quest  of 
tlieirfood,  consisting  of  gnats  and  moths, 
and  when  deprived  of  their  eyes,  appear  to 
feel  no  want  of  them,  having  a  supplemen- 
tal power  of  perception,  by  which  ^ey 
avoid  objects  in  the  way  with  nearly  as 
much  precision  as  in  their  perfect  stAte.  In 
cold  climates  they  pass  the  winter  in  tor- 
por, assembling  in  holes  and  in  caverns,  in 
which  they  are  occasionaUy  seen  adhering 
in  great  numbers  to  the  walls,  and  some- 
times suspended  by  their  hind  legs,  llie 
bones  of  the  extremities  of  the  fore  legs  of 
bats  are  continued  into  long  and  thin  pro- 
cesses, connected  by  a  fine  and  almost 
transparent  skin,  which  they  are  enabled  to 
unfold  optionally,  for  flight,  or  to  withdraw 
into  a  very  small  compass,  'when  they  wish 
to  repose.  The  general  division  is  into 
those  which  have  tails,  and  those  which  lia%  e 
none,   ffhere  are  twenty-five  species. 

V.  mnrinns,  or  the  common  bat,  is  two 

inches  and  a  half  long,  including  its  tail, 

.  and  nine  wide,  and  is  of  a  reddiah-brown 
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colour,  with  black,  wings  and  ears,  the  last 
rounded  and  small.  It  is  found  almost 
throughout  Europe.  When  on  the  ground, 
it  is  frequently  unaHte  to  risr,  without  as- 
cending some  eminence  for  the  greater  con- 
venience of  managing  its  wings. 

V.  auritusy  or  the  great-eared  bat,  is  dis- 
tinguished from  the  former  by  the  size  of 
Its  ears,  which  are  more  tlian  an  inch  long. 
This  b  very  common  in  England,  and  its , 
manners,  food,  and  size  are  similar  to  those 
of  the  former.  These  animals  are  stated  to 
take  their  drink,  as  well  as  food,  while  upon 
ihe  wingy  as  they  flutter  over  streamlets  or 
ponds,  which  they  often  do  for  the  insect 
food  80  copiously  supplie'd  by  these  situa- 
tions. On  the  river  Thames,  in  a  fine  even- 
ing in  summer,  they  may  occasionally  be 
seen  to  the  number  of  several  scores,  or 
even  hundreds,  in  one  view.  By  the  an- 
cients the  bat  was  consecrated  to  the  god- 
dess of  the  infernal  regions,  and  its  general 
aspect,  and  nocturnal  flights,  and  leathern 
wings,  render  it  not  an  inappropriate  inha- 
bitant of  those  obscure  and  dismal  tenito- 
ries.  These  animals  are  capable  of  being 
tamed,  and  have' been  brought  to  feed  from 
a  person's  hand.  In  one  instance  of  tliis 
kind,  they  shewed  extreme  dexterity  in 
clearfaig  flies  of  their  wings,  which  they  al- 
ways refuse.  They  partook  of  raw  flesh, 
but  preferred  insects ;  and,  in  taking  theur 
nourishment,  they  were  desirous  to  avoid 
observation,  and  for  this  purpose  stretched 
round  their  wings  before  theur  mouth. 
They  occasionaUy  ran,  but  with  extreme 
ankwardness. 

V.  spectrum,  or  the  spectre  bat,  is  found 
in  South  America,  and  is  a  large  species,  its 
wiigs  extending  nearly  two  feet  and  a  quar- 
ter.   Its  chief  residence  is  in  palm-trees. 

V.  varopyros,  or  the  vampyre  bat,  is  an 
inhabitant  of  India  and  South  America,  is 
about  twelve  inches  long,  and  the  extent  of 
its  wings  is  four  feet,  and  in  some  extraor- 
dinary instances,  it  is  said,  six.  Its  tongue 
is  pointed,  and  terminated  by  sharp  prickles. 
It  is  repoi-ted  to  suck  ttie  blood  of  cattle, 
by  inserting  the  point  of  its  tongue  into  one 
of  their  veins  during  sleep,  so  as  to  excite 
little  or  no  pain,  lliis  is  said  to  be  done 
by  them  with  respect  to  men  also.  Various 
writers,  of  general  respectability,  concur  in 
tlicsc  statements,  and  have  observed,  that 
in  some  parts  of  South  America,  ujd  in  In- 
dia, it  is,  on  this  account,  highly  Aigerous 
to  sleep  in  the  open  air,  or  in  apartments 
with  open  windows.  This  property  of  suck- 
^  ing  the  bloqd  of  Iniman  beings,  has  Jong 
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been  afiirmed  of  the  bats  of  Europe ;  but 
though  assertions  of  this  nature  are  incapa- 
ble of  being  contradicted,  there  does  not 
appear  to  be  any  detail  of  well  authenti- 
cated facts  in  their  support.  The  two  last 
species  have  no  tail. 

VESTA,  one  of  the  small  planetary  bo* 
dies  discovered  lately  to  revolve  betweca 
the  pUnets  Mars  and  Jupiter :  the  follow- 
ing account  is  taken  from  the  **  Philoaophi- 
cal  Transactions." 

''At  our  very  first  observations,  with 
magnifying  powers  of  150  and  300,  applied 
to  the  excellent  new  fifteen-feet  reflector, 
we  found  the  planet  Vesta,  without  any  ap- 
pearance of  a  disc,  merely  as  a  point,  like  a 
fixed  star,  with  an  intense,  radiating  light, 
and  exactly  of  the  same  appearance  as  that 
of  any  fixed  star  of  the  mxtfa  magnitude.  la 
the  same  manner  we  both  afterwards  saw 
this  planet  several  times  with  oar  naked 
eyes,  when  the  sky  was  clear,  and  when  it 
was  surrounded  by  smallcf  invisible  star^ 
vrhich  precluded  all  possibility  of  mistaking 
it  for  another.  This  proves  how  very  like 
the  intense  light  of  this  planet  is  to  that  of 
a  fixed  star.  As  the  observations  and  asea- 
surements  of  Ceres,  Palhu,  and  Juno, 
made  with  the  same  eye-glasses,  but 
the  thirteen-feet  reflector,  we  soon  after 
compared  the  planet  Vesta  with  the  same 
glasses  of  136  and  288  times  magnifying 
power  in  the  thurteenfeet  reflector.  Iii 
both  these  telescopes  its  image  was,  with- 
out the  least  difference,  that  of  a  fixe/i  star 
of  the  sixth  magnitude,  with  an  intense  ra- 
diating light ;  so  that  this  new  planet  may, 
with  the  greatest  propriety,  be  called  an 
asteroid. 

''April  26th,  in  the  evening,  at  nine 
o'clock,  true  time,  I  succeeded  in  effecting 
the  measurement  of  Vesta,  with  the  same 
power  of  288,  by  means  of  the  thirteeo-leet 
reflector,  wiili  whidi  tliat  of  Ceres,  ^Pallas^ 
and  Juno  had  been  made  ;  and  when  view- 
ed by  this  reflector,  it  also  a}>peared  ex- 
actly in  the  same  manner.  Of  several  ilhi- 
minated  discs,  of  2.0  to  0.5  decimal  lines, 
which  I  had  before  made  use  of  for  mea- 
suring the  satellites  of  Saturn  and  Jnpiter, 
the  smallest  disc  only  of  0.5  lines  could  be 
used  for  this  purpose  ;  by  it  tlie  rounded 
nucleus  of  the  planet  Ve.sta,  when  the  disc 
was  at  the  distance  of  611.0  lines  from  the 
eye,  appeared  almost  of  the  same  size,  and 
I  must  even  estimate  its  diameter  as  one- 
sixth  smaller.  If,  therefore,  we  attend,  not 
to  the  full  magnitude  of  the  projection,  but 
the  estimation  just  mentioned,  it  follows. 


V   • 


If  ^, 
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by  calculation,  tliat  tlie  apparent  diameter 
ol'  the  planet  Vesta  is  only  U.4B8  scronds, 
and  consequently,  only  half  of  what  I  have 
fband  to  be  the  apparent  diameter  of  the 
tburth  satellite  of  Saturn.  This  extraurdi* 
mry  snuiUneyfi,  with  such  an  intenjte,  ra- 
diant, and  unsteady  li^ht  of  a  fixed  star,  is 
tlie  more  remarkable,  a«,  accordiug  to  the. 
preliminary  calculatioius  of  Dr.  Gauss,  there 
can  be  no  doubt  that  this  planet  is  found  un 
the  tame  region  between  Mars  and  Jupi- 
ter, in  which  Ceros,  Pallas,  and  Juno  per- 
form their  revolutions  round  the  sun  ;  that, 
in  close  anion  with  them,  it  has  the  same 
C€iiiMlogiral  oiigin ;  and  that,  as  a  planet 
of  soch  smallness  and  of  so  very  intense 
light,  it  if  comparatively  near  to  the  earth. 
This  remarkable  circumstance  will  no  doubt 
be  productive  of  important  cosmological 
obeenrations,  as  soon  as  the  elements  of  the 
new  pbmet  Imve  been  sufficiently  deter- 
ndned,  and  its  distance  from  tlic  earth  as- 
ceftained  by  calculation.' 

Much  of  what  is  said  of  Vesta  Is  applica- 
ble to  the  other  small  planetary  bodies  re- 
Ibrred  to  in  this  article. 

V£STRY,  a  place  adjoining  to  a  church, 
wbere  the  vestments  of  the  minister  are 
kept;  also  a  meeting  at  such  place,  where 
flie  Bioister,  churchwardens,  and  principal 
■leu  of  roost  parties,  at  this  day,  make  a  pa- 
rish vestry.  On  the  Sunday  before  a  vestry 
it  to  meet,  public  notice  ought  to  be  given, 
dtber  in  the  chnrdi,  or  after  divine  service 
b  ended,  or  else  at  the  church  door,  as  tlte 
pnriihionen  come  out ;  both  of  the  calling  of 
the  meeting,  and  aho  tlie  time  and  place  vf 
tbe  ataembling  of  it ;  and  it  is  reasonable 
then  also  to  declare  for  what  business  the 
meeting  is  to  be  held,  tliat  none  may  be 
forptiscd,  but  tliat  all  may  have  full  time 
before,  to  consider  of  what  is  to  be  pro- 
posed at  tlie  meeting. 

VESUVIAN,  in  mineralogy,  a  species  of 
the  Flint  genus ;  it  is  of  a  dark  olive-green, 
which  paMCSrinto  a  blackish  grefn.  It  oc- 
curs massive,  often  cr>'5taliued.  Specific 
gravity  about  .').5.  Before  tJie  bk>w  pipe, 
it  melia,  without  addition,  into  a  yellowixb 
and  faintly-translucent  glass.  It  is  found 
the  exuvie  of  Vesuvius,  in  a  rock 
ip€»sed  of  niira.  hornbknde,  garnet,  and 
calc  spar,  which  Weiiier  imagines  to  con- 
•timte  part  of  the  primitive  mass  on 
which  that  volcanic  mountain  rests.  It 
hat  also  been  found  in  Siberia,  and  in 
Kamtscbatka.  At  Naples  it  is  cat  into 
riif  ttooeR,  and  is  sold  imder  variont  namet. 
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Two   specimens  have  been  analysed  by 
Klaprolh ;  the  results  are  as  follow : 

Vesuvian  of  Vesuvius. 

Silica 35.50 

Lime  35.00 

Allumina i1t.25 

Oxide  of  iron 7.50 

Oxide  of  mangauese  ...    0.  ^5 
Loss 1.50 

100.00 


Vesuviaa  of  Siberia. 

Silica 4J.00 

Lime 34.00 

Allumina 16.96 

Oxide  of  iron 550 

Loss 2.i5 

lOO.UO 


VESUVIUS,  a  famous  volcano,  or  bom- 
ing  mountain,  situated  only  six  miles  east  of 
the  city  of  Naples,  in  Italy.  See  Volcamo. 

VIBRAllON,  in  mechanics,  a  reguUr 
reciprocal  motion  of  a  body,  as,  for  exam* 
pie,  a  pendulum,  which,  being  Ireely  sus- 
pended, swings  or  vibrates  from  side  to 
side.  Mechanical  authors,  uastead  of  vibra- 
tion, often  use  the  term  osciUatioa,  espe- 
cUlly  when  speaking  of  a  body  that  thus 
swings  by  means  of  its  own  gravity  or 
weight. 

The  vibrations  of  the  same  pendulum  are 
all  isochronal ;  that  is,  they  are  performed 
in  an  equal  time,  at  least,  in  the  same  lati- 
tude ;  for  in  lower  bititudcs  they  are  foimd 
to  l>e  slower  than  in  higher  ones.  See  Pcm- 
ouLUM.  In  our  latitude,  a  pendalmn  39^ 
inches  long  vibrates  seconds,  making  60  vi- 
brations in  a  minute. 

Tlie  vibrations  of  a  longer  pendulum 
take  up  more  time  than  those  of  a  sboiter 
one,  and  tliat  in  the  sub-duplicate  ratio  of 
the  lengths,  or  the  ratio  of  the  square 
roots  of  the  lengths.  Tbos,  if  one  pen- 
dulum be  40  inches  long,  and  another  only 
10  indies  long,  the  former  will  be  dou- 
ble the  time  of  the  Utter  in  performing  a 
vibration  ;  for  v  40  :  ^  10  ::  ^^  4  1  v'  1» 
that  is,  as  3  to  1.  And  because  the  num- 
ber of  vibrations,  made  in  any  given  time, 
n  reciproc4illy  as  the  duration  of  one  vibra- 
tion, therefore  the  number  of  soch  vibra- 
tions is  in  the  reciprocal  siibdoplicate  ratio 
of  the  leng^  of  the  pendolums. 

Vibrations  •/  a  ttreidud  ckm^  er 
9triMfj   arise   from   its   elasticity  j    wlicb 
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power  htmg  in  this  case  similar  to  gravity, 
an  acting  unifonnly,  the  vibrations  of  a 
chord  follow  the  same  laws  as  those  of  |>en- 
dulums.  Conseqnently  the  vibrations  of 
the  same  chord,  equally  stretched,  tlioii/i^i 
they  be  of  unequal  lenu'ths,  are  isoclironal, 
or  are  performed  m  equal  times ;  and  tiie 
squares  of  the  times  of  vibration  arc  to  one 
another  inversely  as  their  tensioas  or 
powers  by  which  they  are  stretched.  Tlie 
vibrations  of  a  spring,  too,  are  proportional 
to  the  powers  by  which  it  i!»  bent.  These 
follow  the  Mime  laws  as  those  of  the  chord 
and  pendulum ;  and  comequentiy  are  iso* 
chronal,  which  is  the  foundation  of  spring- 
watches. 

Vibrations  are  also  used  m  physics,  Sec, 
and  for  several  otlier  regular  alternatr  mo- 
tions. Sensation,  tor  instance,  is  supposed 
to  be  performed  by  means  of  the  vibratory 
motion  of  the  contents  of  the  nerves,  bectm 
by  external  object*,  and  propagated  to  the 
brain.  Tliis  doctrine  lias  been  particularly 
illustrated  by  Dr.  Hartley,  who  has  extend- 
ed if  (Virther  than  any  other  writer,  m  esta- 
blishing a  new  theory  of  our  mental  opera- 
tions. The  same  ingenious  author  also  ap- 
plies the  doctrine  of  vibrations  to  the  ex- 
planation of  muscular  motion,  which  h« 
thinks  b  performed  in  the  same  general 
manner  aa  sensation  and  the  perception  of 
ideas.  For  a  particnhir  account  of  his 
theory,  and  the  arguments  by  which  it  b 
supported,  see  hb  ^  Observations  on  Man," 
Yol.  1. :  see  abo  Belsham's  "  Elements;" 
and  '*  Introductory  Essays  to  Hartley,"  by 
Dr.  Priestley. 

VIBRIO,  ufi  natural  hbtory,  a  genus  of 
the  Vermes  Infusoria  class  and  order^ 
Worm  mvisible  to  the  naked  eye,  very  sim- 
ple, round,  elongated.  There  are  twenty 
species,  described  by  Adams,  had  ether 
authors  on  the  microscope. 

VIBURNUM,  in  botany,  taurusiimts,  a 
genus  of  the  Pentandria  Trigynia  cU»s  and 
order.  Natural  order  of  Durooss?.  Capri- 
folia,  Jossieu.  Essential  character:  calyx 
five-parted,  superior;  corolla  five-cleft ^ 
berry  one  seeded.  Tliere  arc  twenty-three 
species. 

VIC  AH,  one  who  supplies  the  place  of 
another.  The  priest  of  every  parish  is  call^ 
ed  rector,  unless  the  prsedial  tithes  are  ap* 
pmpriated,  and  then  be  is  stilcd  virar ;  and 
when  rectories  are  appropriated,  vicars  are 
to  Nipply  the  rector's' place.  Folf  the  main- 
tenance of  the  vicar,  there  vrasthen  set 
apart  a  certain  portion  of  the  tithes,  com- 
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monly  abont  a  Uiird  part  of  the  whote,  wl^ 
are  now  what  are  odled  the  vicarial  tithe% 
tlie  rest  being  reserved  to  the  nae  of  those 
houses  which,  for  the  like  reaaon,  are  tens- 
ed the  rectorial  tithes. 

VICARAGE  For  tlie  most  part  vi- 
carages were  endowed  npon  appropra- 
tiouit ;  but  M)metimes  vicarages  liave  been 
endowed  without  any  appropriation  of  the 
parsonage  ;  and  there  are  several  ctinrdMS 
where  the  tithos  are  wholly  impropriated, 
and  no  vicarage  endowed ;  and  there,  the 
impropriators  are  bound  to  maintain  cnratcs 
to  perform  divine  service,  &c«  The  pa^ 
sooK,  patron,  and  ordinary,  may  create  a  vi« 
carage  and  endow  it ;  and  in  time  of  va- 
cancy of  the  chnrch,  the  patron  and  ordi- 
nar}'  may  do  it ;  hot  the  ordinary  akme 
cannot  create  a  vicarAge,  without  the  pa- 
tron's assent. 

VICE,  in  smitheiy,  and  other  arts  eia- 
ployed  in  metals,  b  a  machine,  or  instra- 
nieat,  serving  to  hold  fast  any  thing  they 
are  at  work  npon,  whether  it  ia  to  be  filed, 
bent,  riveted,  &c.  To  file  aqoare,  it  b 
absolutely  necessary  that  the  vice  be  placed 
perpendiciiUr,  with  its  chaps  parallel  to  the 
work-bench. 

Vice,  handy  b  a  smaU  kind  of  rice  aerr- 
ing  to  hold  the  lesser  works  in,  that  require 
often  turning  about.  Of  thoe  there  are 
two  kinds :  the  broad-chapped  band- vice, 
which  b  tliat  commonly  nsed  >  and  the 
square-nosed  hand -rice,  seldom  osed  but  fiir 
fiUng  small  round  work. 

Vice  is  also  a  machine  nsed  by  the  gla- 
ziers to  turn  or  draw  lead  into  flat  rodi^ 
vrith  grooves  on  eacli  side  to  receive  the 
edges  of  the  glass* 

Vice  is  also  osed^  in  the  composition  of 
divers  words,  to  denote  the  relation  of 
something  that  comds  instead,  or  in  the 
phice,  of  another;  as  vice-admiral,  riee- 
chancellor,  vice-chamberlain,  vice-president, 
&c.  are  officers  who  take  place  in  the  ab- 
sence of  admirab,  &c.  See  the  article 
Admiral,  Sec 

VICIA,  in  botany,  teick,  a  genus  of  the 
Dtadelphia  Decandria  class  and  order.  Na- 
tural order  of  Papilioiiace«,or  LegnmiAosae. 
Essential  character:  stigma  transvenely 
bearded  on  the  lower  side.  There  are 
twenty-(i  ve 'Species. 

VICINAGE,  in  law,  conunon  of  ricl- 
nage  is,  where  the  inhabitants  of  two  town- 
ships, which  lie  contiguous,  have  usually  in- 
tercommoned  with  one  another,  the  beasts 
of  the  one  strayhig  mntually  into  the  otbif^ 
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fid^  witlMHit  any  molestation  from  either,  many  placet  of  fignrea ;  by  wliidi  ba  fband 

This,  indeed,  is  on^  a  permissive  right,  in-  that  the  sine  of  one  minute  ia 

tended  to  excuse  what,  in  strictness,  is  a  bfcfwe«  mobmioi^o 

trespass  in  both,  and  to  prevent  a  molripli-  ^       •^^«a«^ 

city  of  suiU ;  and  therefore  either  township  "^          WW»8«056 

«  may  inclose  and  bar  ont  the  other,  though  also  the  diameter  of  a  cirele,  being  1000, 

they  have  intercommoned  time  out  of  mind.  Ice.  that  the  perimeter  of  the  inscribed  and 

Neither  has  any  person  of  one  town  a  right  circumscribed  polygon  of  393216  sides,  wiU 

to  put  his  beasts,  originally,  into  the  other's  be  as  follows,  viz,  the 

common;  but  if  they  escape  and  stray  tliere  ^    •     ..      r^u   *       •!.  j  % 

of  themselves,  the  Uw  does  not  punish  ^*""*j,t'lf  *'**'''^"'^^  J314159fd&35 

ttmovM  polygon S 

VI  OT  ARMIS,  witk/orce  and  arms,  in  ^'"^"[^^ ^u^"!^'.  \  Si«59t653r 

law,  are  words   used  in  indictments,  de^  r^  J^ 

chrations.  Sec,  to  express  the  charge  of  and  that  therefore  the  circumference  of  the 

forcible  and  violent  committing  any  crime  cirele  lies  between  those  two  numbers, 

or  trespass ;  hut  on  appeal  of  death,  on  a  Vieta  was  also  a  profound  decypherer, 

killing  with  a  weapon,  the  words  rt  et  onms  an  accomplishment  that  proved  reiy  usefiil 

are  not  necessary,  because  they  are  im-  to  his  country.    As  the  difoent  parts  af 

plied;  so  in  an  indictment  of  forcibly  en-  the  Spanish  monarchy  lay  very  distant  from 

try  alleged  to  have  been  made  numa  ftrti^  one  another,  when  they  had  occasion  to 

&c.  communicate    any  secret   designs,    they 

VIETA  (Francis),  in  biography,  a  very  vrrote  them  hi  ciphers  and  unknown  cba« 

celebrated  French  mathematician,  was  l>om  racters,  during  the  disorders  of  the  league : 

in  1540,  at  Fontenai,  a  province  of  France,  the  cipher  was  composed  of  more  than  500 

Among  other  branches  of  learning  in  vrhich  different  characters,  which  yielded  their 

beexcelled,  hevrasoneof  themostrespec-  hidden  contents  to  the  penetatmg  genhia 

table  nmthematicians  of  the  sixteenth  cen-  of  Vieta  atone^    His  skill  so  disconcerted 

tnry,  or  indeed  of  any  age.    Hb  writhigs  the  Spanish  councils  for  two  years,  that  they 

nboand  vrith  marks  of  great  originality,  and  published  it  at  Rome,  and  other  parts  oJF 

the  finest  geniw,  as  well  as  intense  applica-  Europe,  that  the  French  King  had  only  dia» 

tioo.    Hb  application  vras  such,  that,  it  is  covered  their  ciphers  by  means  of  magic, 

mid,  he  has  sometimes  remained  in  his  stu-  He  died  at  Paris,  in  the  year  1603,  in  the 

dy  for  three  days  together,  without  eating  sixtytUrd  year  of  his  age. 

or  sleeping.    Hia  inventions  and  improve-  VIEW,  in  law,  is  generally  where  a  real 

nents,  in  all  parti  of  the  mathematics,  ware  action,  or  an  action  of  trespass,  is  brought 

Tery  considerable.    He  was  in  a  manner  in  any  of  the  Courts  of  Rieoord  at  West* 

the  fairentor  and  hitrodncer  of  specioos  al-  minster^  and  it  shall  appear  to  the  court  to 

gebra,  in  which  letters  are  used  instead  of  lie  proper  and  necessary  that  the  jaroia 

munbers.    He  made  also  considerable  im-  should  have  a  view,  they  may  order  special 

provements  in  geometry  and  trigonometry,  writs  of  diMtringus,  or  kmbeti  earpora^  to 

^  He  gave  some  masterly  tracts  on  trigonome-  issue,  commanding  the  sheriff'  to  havte  six 

try,  iMth  plane  and  spherical,  which  may  of  the  first  twelve  of  the  jurors  tbereha 

be  fimnd  in  the  collection  of  his  works,  named,  or  ofsome  greater  number  of  them, 

pnbKslied  at  Leyden  in  1646,  by  Schooten,  at  the  plaice  ip  question,  Ace    Thb  is  done 

besides  another  hui|e  and  separate  vohnne  where  it  is  of  any  hnportance  to  the  deter* 

in  folio,  published  in  the  aatlwr's  hfo  time,  mmation  of  the  canae,  to  be  acquainted 

'  at  Paris,  in  1579,  containmg  extensive  tri-  with  the  local  situation  and  actual  state  of 

fonometrical  tables,  vrith  the  coiistnictioi&  the  place  iiynred.                              _  _ 

and  use  of  the  same.    To  this  complete  VILLAIN,  or  Villrim,  w  our  ancient 

tffcatise  on  trigonometry,  plane  and  spheri-  customs,  denotes  a  man  of  servile  and  basa 

cal,  are  subjoined  several  misceUaneous  condition,  ciz.  a  bondman  or  servant :  and 

problems  and  ohservations,  sach  as,  the  there  were  anciently  two  sorts  Of  bondmen 

quadrature  of  the  cirele,  the  duplication  of  or  villains  in  England :  the  one  tennod  n 

tiM   cube,  drc    Computations  are   here  vilfaun  in  gross,  vrho  was  iawsadiately  boand 

fi*^n  of  the  ratio  of  the  diameter  of  a  dr-  to  the  person  of  his  lord  and  his  hdra ;  Iha 

de  to  the  drcniiference,  and  of  the  length  other  a  Tillain  regardant  to  n  manor,  ha 

•f  the  sign  of  one  afarate,  both  to  a  great  behig  bound  to  his  lord  as  a  aNasbar  ba» 
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longiDg  and  annexed  to  the  manor  whereof  already  fermented  is  employed^  to  add  • 

the  lord  >vas  owner;  and  he  was  properly  portion  of  yeast,  or  any  other  ferment;  for 

a  pure  villainy  of  whom  the  lord  took  re*  though  any  fermented  liquor,  if  kept  id  a 

demption  to  m«*riy  his  daughter,  and  to  moderate  toraperatare  in  an  open  vetsel, 

make  him  free  ;  aud  whom  the  lord  might  will  spontaneously  run  sonr, ,  or  becoBt 

put  out  of  his  lands  and  tenements,  goods  changed  to  vinegar ;  this  change  is  too  gn- 

and  cliattels,  at  his  will,  and  beat  and  chas-  dual  to  produce  this  acid  in  perfection,  and 

tise,  but  not  maim  him*  the  first  acetified  portion  turns  mookly  be- 

VINCULUM,   in  algebra,  a  mark  or  ft>rc  the  last  has  become  sour :  bat  wliero 

character,  either  dfawn  over,  or  including,  »»»«  substance  employed  hat  not  yet  Qoder- 

or  some  other  way  accompanying,  a  factor,  gone  fermentation,  the  whole  proceM  of  tkm 

divisor,  dividend,  &c.    when  it  is  com-  vinous  and  subsequent  acetous  fenneata- 

pounded  of  several  letters,  quantiUra,  or  ^on  will  go  on  uninterruptedly  with  tiM 

terms,  to  connect  them  together  as  one  •*>»«  ferment  which  at  first  set  it  in  actraa, 

quantity,  and  show  that  tfcey  are  to  be  whicli  happens,  for  example,  in  the  noMkiaK 

rtiulHplivd,  or  divided,  &c.  together.   VieU  vinegar  from  malt,  or  from  sugar  and  water. 

first  used  the  bar  or  Kne  over  the  quanti-  ^^  this  country  vinegar  is  chiefly  made  firoia 

ties,  for  a  vincnlmn,thusH:^;  and  Albert  ^^^'    The  following  is  the  nsoal  process 

Giiird  the  parenthesis,  thiJs  fa  +  b)ythe  ^  Lo-^^^"  •  ^  mash  of  nudt  and  hot  water 

former  way  being  now  clucfly  used  by  the  "  ™«ie,  winch,  after  mfosion  for  an  boor 

English,  and  the  latter  by  most  other  Eu-  and  a  half,  is  conveyed  mto  a  cooler,  a  few 

rooeans.   Thus  a  4-6  x  c  or  /a  4-  6 )  X  c  i"*^****  *^^^P»  *"*i  tlience,  when  raffieiently 

de^theproduTtofcMdthe.Tma  +  6  cooled,  into  lan?e  and  deep  fcmeDlin, 

.,      ,  .,       — r-r  ton.*,  where  It  IS  mixed  with  yeast,  and  kept 

considered  as  OM  qmmtity.    Alio  ,/a+b,  in  fermentaUoa  for  four  or  five  dayi.    Th» 

w  ,/fa  +  b),  denotes  the  sqi^re  root  of  jj^^j^  (^|,i^  ^  j^^^  ^  g^^^g  ^  wi^btnt 

the  sum  a  +  b.    Sometimes  the  mark  t  is  y^^^y  |,  jjj^^  distributed  into  amaller  bar- 

•et  before  a  compound  factor,  as  a  vincu-  ,^1^  ^^  ^lose  together  in  a  itofad  chMn- 

lum,  especially  when  it  is  very  long,  or  an  |^^  ^^  ^  moderate  heat  it  kept  19  for 

infimte  series :  thus  3a  x  :  1  —  2x+  3x»—  ,^^^  .j^^  ^geks ;  during  which  the  fefam- 

^'  4"  ^'N  ^^*  tation  goes  on  equally  and  umformlj  till  the 

VINE.    See  ViTis.  '  ^hole  U  soured.    This  is  then  emptied  inte 

VINGA,  in  botany,  pmwinklef  a  genua  common  barrels,  which  are  set  in  rows 

of  tlie  Pentandria  Monogynia  class  and  (often  of  many  hundreds)  in  a  fiekl  ia  the 

order.    Natural  order  of  Contortae.    Apo-  open  air,  the  bung-hole  beti|g  jnat  comad 

cinesp,  Jussieu.    Essential  character :  con-  with  a  tile,  to  keep  off  the  wet  but  to  altow 

torted;  follicles  two,  erect;  seeds  naked,  a  free  admission  of  air.    Here  the 


There  are  five  species.  remams  for  four  or  five  months,  according 
VINEGAR  is  a  liquor  of  an  agreeable  to  the  heat  of  the  weather,  a  gentle  fer- 
smell,  a  pleasant  and  strongly-acid  taste,  mentation  being  kept  up  till  it  becomes 
aud  of  a  hue  varying  from  light-red  to  perfect  vinegar.  This  is  finished  in  the  fol- 
brown  straw  colanr{  and  is  prepared  by  lowing  way:  Large  tuns  are  employed,  with 
fermenting  any  substance  or  compound  a  false  bottom,  on  which  is  put  a  quantity 
M'hich  has  already  undergone  the  spirituous  of  the  refuse  of  raisins,  or  other  ftnit,  left 
fermentation.  Vinegar,  therefore,  may  be  by  the  makers  of  raisin  and  othei*  home- 
made immediately  from  any  wine,  malt  made  wines,  called  technically  rape.  These 
liquor,  cyder,  Arc. ;  or  from  the  juice  of  the  rape-tuns  are  worked  by^airs ;  one  of  them 
grape  and  otlicr  fruits;  from  infusion  of  is  quite  filled  with  the  vinegar  from  the 
malt,  or  any  saccharine  liquid,  tlirough  the  barrels,  aud  the  other  only  three-qnarten 
intermedium  of  vinous  fernifntation.  Both  full,  so  that  the  fermentation  u  excited 
tliese  methods  are  actually  practised  with  more  easily  in  the  latter  than  the  former  ; 
complete  success.  To  make  vinegar  out  of  and  every  day  a  portion  of  the  vinegar  is 
a  liquor  containing  suitable  Uiateii^ls,  it  is  laded  from  one  to  the  other,  till  the  whole 
only  necessary,  Ut,  to  allow  some  access  is  completely  finished,  and  0t  for  tale. 
of  air  to  the  vessel  in  which  it  is  kept ;  and.  Vinegar,  as  well  as  fruit  wines,  is  often 
Sd,  to  keep  it  in  a  temporal nre  rather  made  in  small  quantity  for  domestic  uses, 
highor  tliau  that  of  the  atmosphere  in  this  and  the  process  is  by  no  means  difficult, 
climate,  that  is  to  Kay,  about  7.)°  to  80".  The  nrit«>rial$  may  be  cither  brown  sugar 
It  is  also  almo&t  cascutial,  where  a  liquor  and  water  alone,  or  sugar  with  laiains,  cur* 
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txnti.  Mid  wpeciilly  ripe  gooBebeme*  t 
thrsG  >b(Hitd  be  mixeil  in  lUe  proporliaiu 
wlboli  would  p»e  I  sirong  wine,  pul  into  a 
•m.ill  bjfTpl,  wfiicli  il  tliould  fill  about  three- 
fuucllli,  ind  Ibe  liuug-bole  nry  looteiy 
■tupped.  Some,  yeut,  or,  wlul  ii  belter, 
m  rnmt  tapped  in  jrut,  sboald  be  pul  in, 
■lid  tlic  barrel  ut  in  the  hid  in  fumnwr,  or 
a  lillle  way  from  a  fire  iu  wiuler,  aud  llic 
fermcntatiaD  will  foon  begiu.  Tliit  iboatil 
b«  kept  up  cowlaal,  bnl  vrry  moderalr, 
till  the  taste  nnil  imell  indicate  ttiat  tlic 
vinesar  is  complete.  II  sliould  be  poured 
«ir  cltor,  and  battlrd  careltilljri  and  it  will 
keep  roueh  better  if  il  ii  boiled  for  n  mi- 
nute, rooled,  and  strained  before  bolllin(. 
Vinegar  roiitaiot  a  considerable  qaantily 
of  f  aloiiriiig  eilractivc  matter,  Irom  wliidi 
it  can  only  be  freed  by  distillation ;  tbe 
processor  vUrh  will  be  clearly  understood 
by  a  leference  to  the  article  Distil- 
i^TiOH.  See  aba  4cftic  aeH.  Wbta 
fiaeear  ii  long  kept,  especially  eaposed 
to  the  air,  it  becomei  muddy,  acqnim 
a  lauuldy,  unpleasant  smell,  loses  ili  clear 
red  colour  and  all  its  properties,  ami 
£nally,  is  cUuigcd  to  a  tlioiy  mucilage  and 
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VIOLA,  in  botany,  ritUI,  a  genua  of  the 
Syngenesis  Monogamia  class  and  order. 
Natural  order  of  Canipanacec.  Cisti,  Jm- 
sicii.  EBCnlial  character:  calyx  live-leaT- 
■d;  corolla  five-petal  led,  irregular,  homed 
at  tbe  back ;  anlben  cohering;  capsule 
superior,  one-celled,  lhrec-*alved.  There 
are  fort}  three  species :  same  of  these  plants 
aie  liighly  esteemed,  patticulaily  the  \. 
odoiata,  sweet  liolel,  for  its  (ragtancej  il 
b  a  native  of  evrty  part  of  I^rope,  in 
woods,  among  busho,  in  hedges,  and  on 
warn  banks,  floweriog  early  in  the  spring. 

VIOLIN.   See  MviicaL  iufnimniff. 

VIOLONCELLO.  See  Musical  iaifni- 

VIPER.     See  CuLUHER. 

VIHECTA,  in  botany,  a  genus  of  the 
pentandria  Monogyoia  class  and  order. 
Nalunt  order  of  Rabiacew,  Josnen.  Et- 
•ential  cbsiactcr;  calyx  five-tootbcd,  with 
leetb  tnlripotcJ ;  conkhi  funnel-form ;  Stig- 
ma two-parted  ;  capsule  oue'celled,  many- 
seeded,  inferior.  There  are  two  ppecies, 
rit.  V.  billota,  two-floweicd  Tircda;  and 
\'.  pra(Pnsi». 

VIKQO.  in  astronomy,  one  of  Uif  signs 
'    ■  of  the  lodiac,  and  ibt 


»hlh  according  to  order.  It  is  marked 
thai  nj>,  and  iu  Ptolemy's  catalogue  ron- 
sisls  of  (hirty-lwo  itars,  iu  Tydio's  of  thirty- 
oine.  and  iu  the  Britannic  of  eigbty'^uue. 

^'IRTUALjik-u,  in  optics,  is  a  point  in 
llie  aiis  of  n  glasi,  where  the  continuation 
of  a  re&acled  ray  melts  II. 

VIS,  a  Latin  word,  sigailyuig  force  or 
power;  adopted  by  phyiioal  writers  to  ex- 
press di«ers  kinds  of  natural  powtrl  or 
faculties.  Vis  trapreiisa  is  ddined,  by  Sir 
Isaac  Newton,  to  be  the  action  exercised 
on  any  body,  to  change  iis  stale,  eithtr  in 
rcsjitiog,  or  movint  uaiformty  in  a  right 
line.  This  force  conaiin  altagelher  in  the 
action,  and  has  no  place  in  tlie  body,  after 
the  action  is  ceased.    See  Inuitia,  «e. 

VL'jCUM,  in  bolany,  mvutUoe,  a  genu 
nf  the  Dioeela  Tclraiidria  class  god  order. 
Natural  order  of  Aggragalic,  liniivua. 
C^prifolta,  Jiissien.  Essential  character: 
male,  calyxfour-parted;  corollanone;  fila. 
tnents  none  -.  anthers  fastened  to  the  calyx  : 
female,  calyx  four-leaved,  superior ;  corolla 
none;  style  none;  berry  one-seeded;  seed 
cordate.    There  are  twelve  species, 

VISIBLE,  sometbliii!  that  is  an  object 
of  sight  or  vision,  or  something  nhereby 
the  eye  is  affected,  to  as  to  produce  a  sen- 

The  Cartesians  say  that  light  alone  ii  the 
proper  olyecl  of  vision.  But  accordhi;  to 
Newton,  colour  alone  is  ttie  proper  object 
of  sight;  colour  bein^  Uial  property  of 
liglit  by  which  the  liglil  lUelf  is  visil)l>,  and 
by  wliich  tbe  image*  of  opaqne  bodies  ere 
painted  on  the  retina.  Philosoplirrs  in  ge- 
neral bad  Ibniicrly  taken  for  gnuled,  that 
the  place  to  wliich  tlie  aye  refers  any  (isi- 
blc  object,  seen  by  reflection  or  refraction, 
is  that  in  which  the  (isoal  ray  meets  a  per- 
pendicubr  from  the  object  upon  Ibe  rrSecl- 
inf:  or  tbe  reJiacting  plane.  That  tliis  is 
the  case  with  respect  to  plane  mitron  >■ 
univenilly  acknowledged;  and  some  ex- 
perimenls  with  mirTor*  of  other  forms  seem 
to  fjvDur  tlie  same  conclusion,  and  thus  af- 
ford reason  for  extending  the  anala«y  to  all 
ca«es  of  visioa.  If  a  riglil  line  be  held 
perpendicularly  over  a  convex  or  concave 
mirror,  its  imace  seems  to  make  one  tine 
with  il.  Tlie  same  is  ilie  cose  with  a  right 
line  held  perpendicularly  wilbiu  walerj  for 
the  pan  which  is  witliin  tbe.  waler  seenu  U 
be  a  coatiiuiatioD  of  that  which  ii  without. 
Rut  Di.  Itanow  called  in  qneslian  this  me- 
Ihud  uf  judging  of  the  place  of  an  object, 
aud  so  opened  a  new  (iM  of  fnquiry  and 
debate  in   Ibis  braadi  of  seieucc.    Tliis, 
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with  other  optical  investigations,  he  pub-  lines,  and  long  vistas,  consistmg  of  parallel 

lished  in  his  Optical  Lectares,  first  printed  rows  of  trees,  seem  to  converge  more  and 

hi  1674.    According  to  him,  we  refer  every  more  the  further  they  are  extended  firom 

point  of  an  object  to  the  pUce  from  whidi  the  <eye ;  and  the  roofs  and  floors  of  long 

tlie  pencils  of  light  issue,  or  from  which  extendedalleysseen,  the  former  to  descend, 

they  would  have  issued^  if  no  reflecting  or  ^  and  the  latter  to  ascend,  and  approach 

refracting  substance  intervaned.    Pursuing  each  other ;  becanse  the  apparent  inagni- 

this  principle,  Dr.  Barrow  proceeded  to  in-  todes  of  their  perpendicnbir  intervala  ara 

Vestigate  the  place  in  which  the  rays  issu-  perpetually  diminisliing,  while  at  the  same 

tng  from  each  of  tlie  points  of  an  object,  time   we   matake    theur   dbtanca.      See 

ai^  that  reach  the  eye  tfttr  one  reflection  Priestley's  light  and  Colours. 

or  refraction,  meet;   and  he  found  that  The  mind  perceives  the  distance  of  viiH 

when  the  refracting  surface  was  plane,  and  ble  objects,  1st,  From  the  different  configo- 

the  refraction  was  made  from  a  denser  me-  rations  of  the  eye,  and   the  manaer  ia 

dinm  into  a  rarer,  those  rays  would  always  which  the  rays  strike  the  eye,  and  in  which 

meet  in  a  phice  between  the  eye  and  a  per-  the  image  is  impressed  upon  it.    For  the 

pendicnlar  to  the  point  of  incidence.    If  a  eye  disposes  itself  differently,  according  to 

convex  mirror  be  used,  the  case  will  be  the  the  different  distances  it  is  to  see ;  viz.  lor 

tame ;  but  if  the  mirror  be  plane^  the  rays  remote  objects  the  pupil  is  dilated,  and  Ike 

will  meet  in  the  perpendiculaf ,  and  beyond  crystalline  brought  nearer  the  retina,  Vnil 

it,  if  it  be  concave.   He  also  determined,  the  whole  eye  ii  made  more  globoos;  on 

according  to  these  principles,  -what  form  the  contrary,  for  near  obje^  the  pnpfl  is 

the  image  of  a  right  Ime  will  take  when  it  contracted,  'tlie  crystalline  thrust  forwards^ 

is  presented  in  different  manners  to  a  sphe-  and  the  eye  lengthened.    Again,  the  dii- 

ricai  mirror,  or  when  it  is  seen  through  a  tance  of  visible  objects  is  judged  of  by  tht 

refractmg  medium.  angle  the  object  makes;  from  the  diatincl 

M.  Bouguer   adopts  Barrow's   general  •  or  confused  representation  of  the  okgecta; 
maxim,  in  supposing  that  we  refer  objects  and  from  the  briskness  or  feebleneas,  or  the 
to  tlie  place  from  which  the  pencils  of  rays  rarity  or  density  of  the  rays.    To  this  it  b 
tcemiagly  converge  at  their  entrance  into  owing,  1st,  That  objects  which  appear  ob- 
the  pupil.   But  when  rays  issue  froip  below  scure  or  confused,  are  judged  to  be  aMMa 
the  snrfoce  of  a  vessel  of  water,. or  any  remote;  a  prindplA  vwhich  the   painteia 
other  refracting  medium,   he    finds    that  make  use  of  to  cause  some  of  their  figarea 
there  are  always  two  different  phices  of  to  appear  further  distant  than  others  on  iha 
this  seeming  convergence :  one  of  tlicm  of  same  pUinc.    2d,  To  this  it  n  Ukewiae  ow* 
the  rays  that  issue  from  it  in  the  same  ver-  mg,  tint  rooms  whose  walls  are  whitened, 
tical  circle,  and  therefore  f«i!l  with  different  appear  the  smaller;  that  fields  covered  with 
degrees  of  obliquity  upon  the  surface  of  snow,  or  white  flowers,  appe-an  lesa  than 
the  refracting  medium;   and  another   of  when  clothed  witli  grass;  that  mountains 
those  that  fall  upon  the  surface  with  the  covered  vrith  snow,  in  the  night  time,  ap- 
same  degree  of  obliquity,  entering  the  eye  pear  the  nearer,  and  that  opaque  bodies  ap- 
hiterally  with  respect  to  one  anotlier.    He  pear  the  more  remote  in  the  twilight, 
says,  sometimes  one  of  these  images  is  at-  The  magnitude   of  visible   objects   i« 
tended  to  by  the  mind,  and  sometimes  the.   known  chiefly  by  the  angle  contained  be- 
other  ;  and  different  images  may  be  observ-  tween  two  rays  drawn  from  the  two  ex- 
ed  by  di^rent  persons.    And  he  adds,  that  tremes  of  the  object  to  the  centra  of  the 
an  object  plunged  in  water  affords  an  ex-  eye.    An  object  appears  so  large  as  is  the 
ample  of  this  duplicity  of  images.  angle  it  subtends ;  or  bodies  seen  onder  a 

From  the  principle  above  illustrated,  se-  greater  angle,  appear  greater;  and  those 

veral  remarkable  phenomena  of  vision  may  under  a  less  angle,  less,  flee.    Hence  the 

be  accounted  for :  as — That  if  tlie  distance  same  thing  appears  greater  or  less  as  it  is 

between  two  visible  objects  be  an  angle  nearer  the  eye  or  further  off.    And  this  is 

that  is  insensible,  the  distant  bodies  will  ap-  called  the  apparent  magnitude.     But  to 

pear  as  if  contiguous:    whence,    a  cun-  'judge  of  the  real  magnitude  of  an  object^ 

ttnuoua  body  being  the  result  of  several  we  must  consider  the  distance :  for  since  a 

contiguous  ones,  if  the  distances  between  near  and  a  remote  object  may  appear  oh- 

several  visibles  subtend  insensible  angles,  der  equal  angles,  though  the  magnitades  be 

they    will  appear  one  continuous  body;  diff*erent,  tlie  distance  must  necenahlybe 

which  gives  a  pretty  illustration  of  the  no-  estimated,  because  the  magnitude  is  great 

lion  of  a  continuum.    Hence  also  parallel  or  small  according  as  tlie  distance  is.    So 
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that  the  real  qugnitiidc  is  io  the  eomponnd 
ratio  of  tbe  distaDce  and  the  appareot  mag- 
oif  ude ;  at  least  when  the  Kubtcuded  angle, 
or  apparent  mafnitude,  is  very  mmU  ;  other- 
waie,  the  real  main^itude  will  be  in  a  ratio 
compounded  of  tJie  distance  and  the  sine  of 
the  apparent  magnitude,  nearly,  or  nearer 
•till  its  taiifi;ent.  Hence,  objects  seen  un- 
der the  same  angle,  have  their  magnitudes 
io  the  same  ratio  as  their  distances.  Tlie 
chord  of  an  arc  of  a  circle  appears  of  eqaal 
magnitude  firom  every  point  in  tlie  circum- 
ference, tliough  one  point  be  vastly  nearer 
than  another.  Or  if  the  eye  be  fixed  io 
any  point  in  the  circumference,  and  a  riglit 
line  be  moved  round  so  as  its  extremes  be 
always  in  the  periphery,  it  will  appear  of 
the  same  magnitude  in  every  position.  And 
the  reason  is,  because  the  angle  it  subtends 
it  always  of  the  same  magnitude.  And 
hence  also,  the  eye  being  placed  in  any  an- 
gle of  a  regular  polygon,  the  sides  of  it 

,  will  all  appear  of  equal  magnitude ;  being 
all  equal  chords  of  a  circle  described  about 
it.  If  the  magnitude  of  an  object  directly 
opposite  to  the  eye  be  equal  to  it«  distance 
from  the  eye,  the  whgle  object  will  l>e  dis- 
tinctly seen,  or  ti^keu  in  by  the  eye,  but 
nothing  more.    And  the  nearer  you  ap- 

.  proach  an  object,  the  let-s  part  you  see  of 
it.  The  least  angle  under  which  an  ordi- 
nary object  becomes  visible,  is  about  ope 
minnte  of  a  degree. 

The  figure  of  visible  objects  is  estimated 
chiefly  from  our  opinion  of  the  situation  of 
tlie  several  parts  of  the  object.  Tliis  opi- 
nion of  the  situation,  &c.  enables  the  mind 
to  apprehend  an  external  objtct  under  this 
or  that  figure,  more  jnstly  than  any  simili- 
tude of  the  iuia<;cs  io  the  retina,  %iith  tlic 
object  can ;  the  images  being  often  ellipti- 
cal, oblong,  &c,  when  the  objectt  they  ex- 
hibit to  tlie  mind  are  circle:*,  or  ^qnare^,  \'c. 
The  biws  of  vision,  with  regard  to  tlie  fi- 
gures of  vi&ible  objects,  are.  1.  Tliat  if 
the  centre  of  the  eye  be  exactly  in  tlie  di- 
rection of  a  right  line,  the  line  will  appear 
only  as  a  point.  S.  If  tlie  eye  b'i  placed 
in  the  direction  of  a  surface,  it  will  appean 
only  as  a  hm*.  m.  If  a  tKMjy  be  oppo.<ed 
directly  towardt  the  eye,  so  as  only  one 

.  plane  of  tlie  surface  can  radiate  on  it,  the 
body  will  api>ear  as  a  surface.  4.  A  remote 
arch,  viewed  by  an  eye  in  the  same  plane 
with  it,  will  appear  as  a  right  line.  6.  A 
apbere,  viewed  al  a  distance,  appears  a  cir- 
cle. 6.  Angular  fignres,  al  a  distance,  ap- 
pear roond.  7.  If  the  cyn  look  obUqnely 
M  tbe  centre  of  a  legnlar  figarei  era  cir* 
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cle,  tlie  true  figure  will  not  be  seen ;  but 
the  circle  will  appear  oval,  &c. 

VISION,  is  the  act  of  seemg  or  of  per- 
ceiving external  objects  by  the  organ  of 
sight.  As  every  point  of  an  object,  ABC, 
(Plate  XVI.  MisceU  fig.  11.),  sends  out 
rays  in  all  directions,  some  rays  from  every 
point  on  tlie  side  next  the  eye,  will  fall  upon 
tlie  cornea,  between  E  and  F,  and  by  pa.<s- 
ing  on  tlirouj^i  the  humours  and  pnpil  of 
the  eye,  they  will  be  converged  to  at  many 
points  on  the  retina,  or  bottom  of  tbe  eye, 
and  will  thereon  form  a  dl*>tinct  inverted 
picture,  cba^  of  the  object.  Tims  the  pen- 
cil of  rays,  9  r  s,  tlut  flows  from  tbe  point, 
A,  of  the  ol^t*ct,  will  be  converged  to  tlie 
point,  a*  on  tlie  retina ;  those  from  the 
point,  B,  will  be  converged  to  tlic  point  b; 
tliose  from  tlie  point,  (*,  will  be  converged 
to  the  point,  c  ;  and  so  of  all  the  interme- 
diate points,  by  which  means  the  whole 
image,  abc^  is  formed,  and  the  object  made 
visible,  aItliou»h  it  miut  be  owuf'd  that  tlie 
method  by  which  tlic  sensation  is  carried 
from  the  eye  by  the  optic  nerve  to  the  com- 
mon sensory  in  the  brain,  and  there  dis- 
cerned, is  above  the  reach  of  our  concep- 
tion. Tliat  vUion  is  eflfected  in  tliis  manner 
may  be  demonstrated  experimentally.  Take 
a  bollock's  eye,  while  it  is  fresh,  and  hav- 
ing cut  off  the  three  coats  from  tlie  back 
part,  quite  to  the  vitreous  humour,  putn 
piece  of  white  paper  over  tliat  part,  and 
hold  file  eye  towards  any  bright  object, 
and  you  will  see  an  inverted  picture  of  the 
object  upon  the  paper.  Tlie  diameten  of 
images  at  tlie  bottom  of  the  eye  are  proper* 
tional  to  the  angles  which  the  objects  tob- 
tend  at  the  eye,  the  same  as  in  a  lens,  and 
are  reciprocally  as  the  distances  of  the  same 
object  viewed  in  difierent  places.  The  eye 
is  in  reality  no  more  tlian  a  camera  obscura, 
for  the  ra>s  of  light  flowing  from  all  the 
points  of  an  object,  through  the  pupil  of  the 
eye,  do  by  the  refraction'  of  its  liiunours, 
paint  tlie  image  thereof  in  the  bottom  of 
tlie  eye :  just  so  it  is  in  the  camera  obscura, 
where  all  the  rays  refracted  by  a  lens  in  the 
window  sliutter,  or  passing  tlironidi  a  »maU 
hole  io  it,  paint  the  iniai;e  on  the  opposite 
wall.  Some  properties  of  the  eye  Hre  these : 
the  eye  can  only  see  a  vei^  small  part  of  an 
object  distinctly  at  once.  For  the  collate- 
ral parts  of  an  object  are  not  represented 
<listinctly  in  the  eye-,  and  therefore  the  eye 
if  forced  to  turn  itself  racce ssively  to  the 
several  parts  of  the  olject  it  wants  to  view^ 
that  they  may  fidl  Dcar  tbe  a»a  of  tbe  eye, 
where  alone  diitfeect  Tision  is  perferae^. 
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mien  KDj  point  of  in  objrrl  it  (lgph  iI!;- 

tini'lly   Willi  botb  eyer,  tiie  axis  of  both 

eyei  sre  direcled  to  tliat  point,  and  meet 

there ;  and  Iben  the  object  appears  single, 

Ihongii  looked  at  witb  both  eyea ;  fur  tbe 

optic  nerrei  are  so  framed,  Uiat  the  correi- 

pondent  parts  in  botb  eyea  lead  to  tlic  name 

place  in  the  brain,  and  give  but  one  aenaa- 

tion,  nod  tlie  image  will  be  twice  as  bright 

with  both  eyei  aa  willi  one.     But  if  the  axis 

of  botli  eyea  be  not  directed  to  the  object, 

Ihat  object  wilt  appear  double,  as  the  pic- 

turea  iu  the  two  eyea  do  not  fidi  upon  cor- 

.    nspondent  or  similar  parts  of  the  retina. 

I   The  best  eye  can  hardly  ilistingnlali  any 

[  object  that  anbtenda  at  the  eye  an  angle 

leaa  than  half  a  miiiule,  and  very  few  can 

Ajtinguisli  it  wliei  it  aubienda  ■  minute. 

[  -If  the  distance  of  tvia  stan  in  (he  heaiens 

mt  greater  tlian  this,  they  will  appear  at 

Tlioiigb  men  may  are  distinctly  at 

I   dillerent  diitancea,  b;  altering  the  position 

1  figure  of  the  ciyitaHine,  yet  they  can 

y  see  distinctly  within  certain  limila,  and 

irer  than  that,  objerts  appear  ronfused. 

f-'Bat  these  limits  are  not  the  lune  in  dilTcr- 

I    cut  people.    A  good  eye  cati  see  distinctly 

when  the  rays  tall  pnnillel  upon  it,   and 

then  the  prmcipnl  laeiis  is  at  the  bottom 

of  the  eye;  a  man  can  judge  at  a  amall 

4i»taDce,  witli  a  lingle  eye,  by  frequently 

■«baerting   haw  much    variarion   u   made 

'    In  tlie  eye  to  make   the  object   distinct, 

I  Knd  from   this  a  habit  of  Judging  is  ac- 

I   qnired.      But    this    cannot   be   done   at 

I  ^rtat  distances,  because,  though  the  dis- 

•■   be  varied,   the   cliangt 
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then 


■aible. 
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I   can  judge  of  greater  distances  with  bolli 
.   eyea,  than  he  can  with  one.    For  the  eyes 
[   being  at  a  diatancc  from  one  another,  a 
I  long  as  that  distance  has  a  sensible  propor- 
I  tion  to  the  distance  of  the  object,  one  gels 
I  -m  habit  uf  judpirg;,  by  the  position  of  tlie 
[  uis  of  the  «yea,  which  ate  alwuya  directed 
to  that  point.    For  different  distances  re- 
quire di^ereut  poritlons  of  the  axis,  which 
depend  on  the  motions  of  ilie  eyes,  which 
wc  feel.    Bui  in  very  great  diatancea  no 
judgment  can  be  made  from  tlie  motiDn  of 
Ihc  eyea,  or  their  internal  parla.    There- 
foic   wc  ran  only  guess  al  the  diatooces 
from  the  magnitude,  colour,  and  the  pou- 
tioD  of  inlerjacent  bodies.      Dimness    of 
lijjlit  generally  attends  old  people,  and  this 
.  may  arise  from  two  caiues.    1 .  By  tlie  eyes 
y  Mowing  tUt,  and  not  nniting  the  rays  at  the 
Kntiua,  wbiebi-aiiusiadisiincliieasofviaian; 
Fit.  BiBieopacity  of  Itnlmnwiuiofthe 


eye,  whidi  in  time  lose  their  Iraiupareiirjr^S 
in  some  degree ;  from  whence  it  folloMf  ¥ 
Ilmt  a  great  deal  of  the  light  that  e 
the  eye,  is  stupped  and  tnsl ;  and  t 
object  apptan  bint  and  dim.  Hence  Iba  I 
necessity  of  spectacles. 

If  objects  are  seen  through  •  perfecllj 
flat  glau,  the  taya  of  light  paas  ihrough  it 
from  them  to  tbe  eye,  in  a  atiaif^t  d 
tiun,  and  parallel  to  each  other,  and  ci 
quently  the  objects  appear  very  liiUe  either  , 
diminished  or  enlarged,  or  nearer,  e 
Iher  off,  tlian  to  the  naked  eye  ;  bat  if  ttc 
glass  tliey  are  aeen  throogli  have  any  degree 
of  convexity,  the  lays  of  light  arc  directed 
from  the  circumference  towards  the  ceatr^ 
in  an  angle  pro porlionat  to  the  cunvcKiiy  of 
the  glass,  aodmeerin  a  point,  at  a  greater 
or  lesser  distance  from  tlie  glass,  as  itis  more 
or  less  conven.  This  point,  wliere  the  rays 
meet,  is  called  the  focus,  and  tbii  focoi 
is  neater  oi*  further  olf,  according  to  Ike 
convexity  of  the  gbut ;  for  ai  a  httle  c«d- 
vexity  throtvs  ii  to  a  considerable  distance, 
to  when  the  convexiiy  is  much,  the  foeas  it 
very  near.  Its  nugnifying  power  is  also  JB 
the  same  proportion  to  llie  convexitj';  fbr 
as  a  flat  glass  scarcely  magnifies  at  all,  tb« 
less  a  1,'lass  departs  from  llatness,  Ae  lei* 
of  couise  it  magnifies;  and  the  more  itip. 
proaches  towards  tbe  globular  tigute,  the 
nearer  ils  focus  is,  and  the  more  its  magni- 
fying  power.  People's  diiTrrent  lenglli  of 
sight  depends  on  the  tame  principle,  and 
arises  from  more  or  Icis  convexity  of  tbe 
coruea  and  cryslalliiic  humour  of  the  eye  ; 
tlie  rounder  these  are,  Ihc  nearer  will  the 
focus  or  point  of  meeting  rays  be,  and  tbe 
nearer  an  object  must  be  brought  to  see  it 
well.  The  case  of  shorl-si):;hlcd  people  Jt 
only  on  over-ronndness  of  the  eye,  which 
makes  a  very  near  focua ;  and  that  of  al4 
people  is  a  sinking  or  Hattening  of  the  cyr, 
whereby  the  focus  is  thrown  to  a  great  dis- 
Unce,  BO  that  the  former  may  properly  be 
cidled  eyes  of  too  sboit,  and  tlie  latter  ejet 
of  loo  long  a  foeiis.  Heuce  loo,  the  remedy 
for  the  last  is  a  convex  glass,  to  supply  tbe 
want  of  ronvexity  in  the  eye  ilaclf,  and 
brings  tlic  rnya  lo  a  shorter  focus  ;  wheren 
a  concave  ginss  is  needful  for  the  lirrt  to 
scatter  the  rays  and  prevent  their  coming 
to  a  paiut  too  soon.  The  nearer  any  ob- 
ject can  be  brought  to  Ihc  eye,  the  laiiger 
will  be  Ihe  angle  onder  which  it  sppeara, 
and  the  more  it  will  be  ma^nilied.  Now, 
that  distance  from  tlie  naked  eye,  wbera  i 
the  generality  of  people  are  supposed  to  m* 
'  jecttbeai.  'a  tinmt  six  jnchu,  «m> 
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ttqaentlyy  when  snch  objects  are  hrouglit 
nearer  than  sit  inches,  tliey  will  become 
less  distiiict ;  and  if  to  foar  or  tliree,  they 
will  scarce  be  seen  at  all.  Bnt  by  the  help 
of  convex  glasses  we  are  enabled  to  view 
things  clearly  at  much  shorter  distances 
than  these  ;  for  the  nature  of  a  convex  lens 
is  to  render  an  object  distinctly  visible  to 
the  eye  at  the  dbtance  of  its  focus ;  wliere- 
fore  the  smaller  a  lens  is,  and  the  more  its 
convexity,  the  nearer  is  its  focus,  and  the 
more  its  magnifying  power.  Now,  it  is 
evident  from  the  dfr^xTc,  that  if  either  the 
cornea,  or  crystalline  humour,  or  both  of 
them,  be  too  flat,  their  focns  will  uot  be  on 
the  retina,  where  it  ought  to  be,  in  order 
to  render  vision  distinct,  but  beyood  the 
eye.  Consequently  those  rays  which  flow 
from  the  object,  and  pass  throngh  the  ha- 
mours  of  the  eye,  are  not  sufficiently  con- 
verged  to  unite,  and  tlierefore  the  olMerver 
can  have  bnt  a  very  indistinct  view  of  the 
o^ecL  This  is  remedied  by  placing  a  con- 
vex glas9,  of  a  proper  focus,  before  the  eye, 
wUch  makes  the  rays  converge  sooner,  and 
inprints  the  image  duly  on  the  retina.  If 
either  the  cornea  or  crystalline  hnmoor,  or 
both  of  them,  be  too  convex,  the  rays  that 
enter  in  from  the  object  will  be  converged 
to  a  focns  in  the  vitreons  hnmonr,  and  by 
diverging  flrom  thence  to  the  retina,  will 
tbrm  a  very  confined  image  thereon,  and 
•o  of  course,  the  olMerver  will  have  as  con- 
losed  a  vinw  of  the  obyect,  as  if  his  eye  liad 
been  too  flat.  This  inconvenience  is  reme- 
died by  placing  a  concave  glass  before  the 
eye,  wliich  ghus,  by  causing  the  rays  to  di- 
verge between  it  and  the  eye,  lengthens 
ttie  local  distance,  so  that  if  the  glays  be 
properly  chosen,  the  rays  will  nnitc  at  the 
retiaa,  and  form  a  distinct  picture  of  the 
object  upon  it. 

VISMEA,  in  botany,  a  genus  of  the  Do- 
decandria  Trigynia  class  and  order.  Natural 
order  of  Onagne,  Jnssieu.  Essential  cha- 
racter :  calyx  five-leaved,  inferior ;  corolla 
five-petalled ;  stigmas  tve;  nut  two  or 
three-celled,  half  inferior.  Ttiere  is  bat  one 
species,  vtx.  V.  nocanera,  a  native  of  die 
Canary  islands. 

VISUAL,  in  general,  soraetlatng  belong- 
hi|(  to  vision.  Thus,  rays  of  light,  coming 
him  an  object  to  the  eye,  are  called  visiiul 
nys ;  and  the  viMial  point  in  pentpectivc  is 
a  point  IB  the  borixontal  line,  wherein  all 
llie  Tiaoal  rays  unite. 

VITAL  dr.    See  OxYOCNgoi. 

VITEX,  in  bottny,  dbotlf  free,  a  fenut 
eC  IN  Dtdywii  Anglospenpift  daw  and 
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order.  Natnrtl  order  of  Personate.  Viticat, 
Jnssieu.  Essential  character:  calyx  five* 
toothed;  corolla- border  six-deft;  drupe 
one-seeded ;  a  four- celled  nut.  Tliere  are 
fourteen  species. 

VITIS,  in  botany,  tlie  rnne^  a  genns  of 
the  Pentandria  Monogynia  class  and  order. 
Natural  order  of  Hederacese.  Vitices,  Jos* 
sieu.  Essential  character:  petals  cohering 
at  the  top,  shrivelling;  berry  five-seeded| 
superior.  Tliere  are  twelve  species,  and 
many  varieties. 

The  most  important  species  of  the  vitil 
is  V.  vinifera,  or  commons  vine,  which  has 
naked,  lobed,  sinnated  leaves.  There  are 
a  great  many  varieties ;  and  all  the  sorts 
are  propagated  either  from  layer^  or  cut« 
tings ;  tlie  latter  method  is  said  to  be  pre- 
ferable, tliough  the  former  is  much  used  in 
this  country. 

The  uses  of  the  fruit  of  the  vine  for  mak* 
ing  wine,  Sec.  are  well  known.  The  vine 
was  introduced  by  the  Romans  mto  Bri« 
tain,  and  appears  formerly  to  have .  beea 
very  common.  From  the  name  of  vine* 
yard  yet  adhering  to  the  rninons  scites  of 
oar  castles  and  monasteries,  there  seem  to 
have  been  few  in  the  country  Irat  what  had 
a  vineyard  l>elonging  to  them.  The  county 
of  Gloucester  is  particulariy  commended  by 
Malmsbury,  in  the  twetflh  century,  as  ex- 
celling all  the  rest  of  the  kuigdom  in  the 
number  and  goodness  of  its  vineyards.  la 
the  earlier  periods  of  oar  history,  the  isle  of 
Ely  was  expressly  denominated  the  isle  of 
Vines  by  the  Normans.  Vineyards  are  fine* 
quently  noticed  in  the  descriptive  arcoonls 
of  Doomsday ;  and  those  of  Enghmd  are 
even  mentioned  by  Bede,  m  early  as  the 
commencement  of  the  eighth  century.    . 

Doomsday  exhibits  to  oa  a  particnlar 
proof  that  wine  was  made  in  England  do* 
rin^  the  period  preceding  the  conquest; 
and  after  the  conqu«it,  the  bishop  of  Ely 
appears  to  have  received  at  lca»t  three  or 
fo<ir  tons  of  wine  annually  as  tithes,  from 
the  produce  of  the  vineyards  in  hb  diooesef 
and  to  have  made  firequent  reservations  in 
his  leases  of  a  certain  quantity  of  wine  lor 
rent.  A  plot  of  land  in  London,  which  sow 
forwtk  East  Smtthficid  and  some  adjehnnf^ 
streets,  was  vrithbeld  fi-om  the  religious 
lioiise  withtfl  Aldgnte  by  four  saci*essive 
coDstablcs  of  tiic  tower,  in  the  reignaof 
Rutus,  Henry,  and'StepheOy  and  made  bjr 
them  into  a.  vineyard,  whick  yielded  greal 
enohunent  In  the  okl  eeoovati  of  reetorial 
and  vicarial  revepoes,  and  ia  the  old  regisf 
tcfft  ef  cedesMt^  mUs  eeac^miof  ||if9, 
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the  tithe  of  wine  is  an  article  tbat  fr<iqncnt-  mines,  in  Teneriffe,  and  Greenland.  It  is 
ly  occurs  in  Kent,  Sanry,  and  other  coun-  employed  to  dye  linen  yellow,  and  wool 
ties.  And  the  wines  of  Gloucestersliire,  and  silk  black  ;  it  is  also  of  use  in  the  wm- 
within  a  century  after  the  conquest,  were  nufacture  of  ink,  of  Berlin  blue,  for  the  pre* 
little  inferior  to  the  French  in  sweetness,  cipitation  of  gold  from  its  solution ;  and 
The  beautifiBi  region  of  Gaul,  which  had  sulphuric  acid  can  be  obtained  from  it  by 
not  a  single  vme  in  the  days  of  Orsar,  had  OisUllation,  and  the  residuum,  called  calco- 
nmnbers  so  early  as  the  time  of  Strabo.  thar  of  iron,  is  used  as  a  red  painty  and  wtien 
llie  sonth  of  it  was  particularly  stocked  washed,  for  polishing  steel,  glass,  &c. 
with  them ;  and  they  had  even  extended  Copper  vitriol  is  of  a  dark  sky-blue  co« 
themselves  into  the  interior  parts  of  the  lour,  which  sometimes  approaches  to  venfi^ 
country;  but  the  grapes  of  the  latter  did  gris  green.  It  occors  mas»ive,  dissemiMitedy 
Bot  ripen  kindly.  France  was  famous  for  stalactitic,  dentiform,  and  crystalliied.  If  a 
its  vineyards  in  the  reign  of  Vespasian,  and  plate  of  iron  be  inserted  in  a  solution  of 
cten  exported  its  wines  to  Italy.  The  copper  vitriol,  it  soon  becomes  inenisted 
whole  province  of  Narbonne  was  then  co-  with  metallic  copper.  With  amuMMWi  its 
vcred  with  vines ;  and  the  wine-merchants  solution  acquires  a  blue  colour.  It  is  fonad 
of  the  country  were  remarkable  for  knav-  in  many  parts  of  Germany,  Sweden,  and  Si- 
ish  dexterity,  tmging  it  with  sipoke,  colour-  beria,  in  the  copper  mines  of  Irelaad,  and 
ing  it  (as  was  suspected)  with  hribs  and  in  Anglesea,  in  Wales.  It  is  used  in  cot* 
Boxions  dyes,  and  even  adulterating  the  ion  and  linen  printing,  and  the  oxide  is  se« 
taste  and  appearance  with  aloes.  And  as  para  ted  from  it,  and  used  as  a  pigment, 
onr  fiist  vines  woidd  be  transplanted  from  Zinc  vitriol  is  of  a  greyish  cdlonrp  an4 
Gaul,  so  were  in  all  probability  those  of  found  also  in  Germany  and  Sweden. 
tbeAllobrof;esinFranchecompt^.  These  VITKUVIUS  (Marcus  ViTKUTm 
were  pecnbarfy  fitted  for  cold  countries.  Poluo),  in  biography,  a  celebrated  Bo^ 
They  ripened  even  in  the  frosts  of  the  ad-  man  architect,  of  whom  however  notha^ 
dancing  winter;  and  they  were  of  die  same  is  known,  but  what  is  to  be  coUocted 
colour,  and  seem  to  have  been  of  the  same  from  his  ten  books  **  De  Arcfaitectufa,* 
species,  as  the  black  muscadines  of  the  pre-  still  extant  In  the  preface  to  the  sixtk 
sent  day,  which  have  btely  been  tried  in  book,  he  writes,  that  he  was 
this  island,  and  found  to  be  the  fittest  for  instructed  in  the  whole  circle  of 
the  climate.  These  were  brought  into  Bri*  and  sciences ;  a  ciroumstance  wbieli  he 
tain  a  little  after  the  vwes  had  been  car-  speaks  of  vrith  mudi  gratitude,  l*7nv  it 
ried  over  all  the  kmgdoma  of  Gaul,  and  down  as  certi^n)  that  no  man  can  be  a  eoM- 
about  the  middle  of  the  third  century,  plete  architect  without  some  knowledge 
when  the  numerous  plantations  had  gra-  and  skill  in  every  otlier  branch  of  know- 
dually  spread  over  the  face  of  the  latter.  ledge.    And  in  the  preface  to  the  first  book 

VITMANNIA,  in  botany,  so  named  in  he  informs  us,  that  he  was  luiown  to  Julias 

honour  of  Abb6  F.  Vitmann,  professor  at  Cssar  ;    that  he  vras   afterwards   rccoai 

Milan,  a  gtnps  of  the  Octandria  Monogynia  mended  by  Octavia  to  her  brodier  Anga^ 

class  and  order.  Essential  character:  calyx  tusCsesar;  and  that  he  was  so'  favoured, 

four-deft;   corolla  four-petalled ;  nectary  and  provided  for,  by  this  emperor,  as  to 

a  scale  at  ttit  base  of  each  filament ;  nut  be  out  of  all  fear  of  poverty  as  long  as  he 

semi-lnnar,  compressed,  one-seeded.  There  might  live.    It  is  supposed  that  Vitravias 

b  bnt  one  spedes,  vix,  V.  elliptica,  a  native  was  born  eitlier  at  Rome  or  Verona ;  but  it 

of  the  East  Indies.  ii  not  known  which.    His  booka  of  arehi- 

VITR10L,  natural,  in  mhieralogy,  a  spe-  tecturo  are  addressed  to  Augustus  Gsaar, 

cies  of  fossil  salts,  divided  into  three  sub-  and  not  only  sliow  consummate  skill  in  tiMt 

specif  s.   1.  Iron  vitrioL    2.  Copper  vitriol,  particular  science,  bnt  also  a  very  nncoai- 

3.  Zinc  vitriol.  mon  genius  and  natural  abihties.    Cardsa 

The  iron  vitriol  is  of  an  emerald  and  ver-  ranks  Vitruvius  as  one  of  tlie  twelve  pei^ 
digrease  green,  sometimes  bordering  on  sky-  sons,  whom  lie  supposes  to  have  excelled 
blue;  sometimes  on  grass  green;  It  occurs  all  men  in  tlie  force  of  genius  and  invcn- 
massive,  tuberose,  stalactitic,  and  crystal*  tion;  and  would  not  have  scrupled  la 
lized.  It  occurs  usually  with  iron  pyrites,  have  given  him  the  first  place,  if  it  could 
by  the  decomposition  of  which  it  is  formed,  be  imafi;ined  that  he  had  delivered  no- 
It  is  found  in  many  parts  of  Germany,  Ita-  thing  but  his  own  discoveries.  Tliose  tvrelvn 
ly,  SwedeO)  and  io  many  qf  the  Enghsb  persons  were,  Eodid,  Archimedes,  Ap9ll^ 
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•tof  Pwgaeoi,  Aristotle,  Archytas  of  Ti-  difficulty.  They  arc  both  formidable  fa 
reotnmi  Vitniyjiw,  Achindus,  Mahoioet  Ibn  animals  much  largpr  than  themselves,  fas- 
Mosesy  the  inventor  or  improver  of  alge-  tening  upon  them  with  iomioveable  firm- 
bia,  Dims  Scotns,  John  Snii^t,  somamed  De»>  and  sucking  their  blood  tdl  they  are 
the  ealcolator,  Galen,  and  Heber  of  Spain,  absolutely  gorged  wiUi  it 
The  best  edition  of  the  architecture  of  Vi-  V.  striata,  is  a  native  of  Mexico,  and  dis- 
travins  is  that  of  Amsterdam  in  1649.  Per-  criminated  by  five  longitudinal  stripes  of 
lanlt  gave  an  excellent  French  translation  ^hi^e  on  its  back  of  diocoUte  colour, 
of  the  same,  and  added  notes  and  figures  :  ^^^Q  irriuted  by  fear  or  anger  it  emiu  a 
Ihe  first  edition  of  which  was  published  at  vapour  extremely  fetid,  in  comparison  with 
Ftfb  m  1675,  and  the  second,  much  im-  which  every  other  odour,  generally  deemed 
proved,  in  1684.  Mr.  William  Newton  too,  repulsive  and  disgusting,  is  pronunced  to 
an  ingenioas  architect,  published  in  1780,  ^^  the  most  exquisite  perfume.  Even  the 
Sec,  carious  commentaries  on  Vitruvius,  il-  <logs  eugaiged  in  the  pursuit  of  these  crea- 
lattrated  with  figiures ;  to  which  is  added  a  ^res  are  stated  to  be  compelled  to  abas- 
description,  with  figures,  of  the  luilitary  ma-  <^n  the  course  by  this  intolerable  fetor, 
dunes  nsed  by  the  ancients.  and  if  but  a  small  drop  of  it  shonld  attach 
VrVERRA,  the  icvose/,  in  natural  his-  to  tlie  person  or  clothes  of  a  human  behif, 
tory,  a  genus  of  Mammalia,  of  the  order  >t  is  said  to  require  the  ablutions  of  several 
Fer».  Generic  character :  six  fore-teeth,  <^y>  to  rid  him  of  the  nuisance,  and  ptt* 
father  sharp ;  tusks  longer :  tongue  in  some  ^^nt  his  being  any  longer  avoided  with  dis- 
mooth,  in  others  acnieated  backwards ;  bo-  S^t  and  horror. 

dy  of  a  lengthened  form.   Gmelin  separates  V.  civetta,  or  thexivet,  is  a  native  of  the 
te  Viverra  from  the  MusteU  gennj,  and  in-  warm  territories  of  Asia  and  Africa,  aad 
dndet  the  Lotne,  or  otters,  nnder  the  hit-  above  two  feet  long,  exclusively  of  the  tail, 
tar.  Mr.  Pennant  nnitea  the  two  first,  and  ^^  subsists  on  smaller  quadrupeds  and  birds. 
Ibrms  the  Lntrse  into  a  distinct  genus.  This  '^^  annual  is  distingidshed  for  its  perfiime, 
anangenent  appears   preferable    to   the  for  wliich  it  was  well  known  to  the  an- 
ather,  it  adopted  by  Shaw,  and  will  be  cients,  who  considered  it  as  one  of  the  most 
Ibllawed  here.    There  are  forty-five  spe-  powerful  stimuli,  and  for  which  it  is  kept 
eies,  of  wliirh  the  following  are  principally  in  a  state  of  confinement  in  Holfamd  at  the 
deterviBg  of  notice.  present  day,  as  well  as  in  the  East  The  drag 
V.  kliDeamon,   or   the  ichneimiOQ,  of  produced  by  the  civets  is  formed  in  a  gtan- 
which  there  are  two  varieties,  the  Indian  dular  receptacle,  and  is  taken  firom  it  by  itfe 
aad  the  Egyptian,    The  Egyptian  ichnen-  keeper  several  timet  m  the  course  of  a 
OMO  8a  nearly  three  feet  and  a  half  in  foil  week;  the  quantity  generally  procured  tnm 
length,  and  of  a  pale  reddish  grey  colour,  each  civet  at  a  time  being  aboat  a  drachm^ 
It  bean  a  mortal  enmity  to  rats,  and  snakes,  but  varying  with  the  state  of  the  aahaaHs 
and  other  oflensive  aniroals,  vrith  which  health,  and  the  noarishing  quality  of  iti 
Egypt  is  mfested,  and  is  domesticated  fre-  food.    It  is  in  its  origuial  state  of  a  yellow 
qoently  in  that  country  ibr  the  sake  of  iu  colour  and  an  nnctnons  appearance,  and  is 
aervices  on  this  account.    With  the  ancient  extremely  pungent,  and  indeed  disagreeable. 
Egyptians  it  was  not  only  in  high  estima-  Every  part  of  the  animal  is  penetrated  by 
tion,  but  obtained  the  reputation  of  a  sort  its  effluvia,  and  the  effect  of  being  shut  op 
of  deity,  and  was  thought  entitled  to  a  de-  in  a  room  with  one  of  these  creatures  in  a 
gree  of  adoration.    Its  movements  are  ra-  state  ofhigh  irritation  are  nearly  intolerable, 
pid  and  agile  in  tlie  extreme.  In  approach-  V.  genetta,  or  the  genet,  is  to  be  met 
ing  its  prey  it  often  moves  upon  iu  belly  with  in  Syria,  Turkey,  and  Spain.    These 
like  the  feline  tribe,  or  rather  in  the  man-  animals  are  about  the  size  of  a  small  rat,  of 
ner  of  a  serpent ;  at  othen  it  pnrsoes  it  with  a  more  lengthened  form  in  head  and  body, 
rapid  bouodings.    It  is  able  to  swim,  and  and  of  a  longer  tail.  Thoy  are  dbtuignished 
to  dive  also  for  a  considerable  time,  and  by  an  agreeable  perfume  somewhat  samihir 
frequents  chiefly  the  borders  of  rivers.  The  to  musk.    They  are  gentle,  easily  tamed» 
ladnm  ichneumon  is  considerably  smaller,  exceedingly  active  and  cleanly,  and  in  Con- 
bat  la  equally  nsefiil  and  esteemed.    It  at-  stantinople  and  other  places  are  fteqoently 
lacka  without  terror,  and  even  with  the  et-  domesticated,  and  aocmqUish  all  (he  o^ 
irease  of  fierceness,  the  most  formidable  jects  effected  by  the  fiwMWun  cat.    Tbeir 
imd  venoosons  serpents,  partiodarly  the  co-  colour  is  a  Uwny-rad,  apatled  with  black. 
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t^wn;  colour,  inil  about  cightcvn  inches  certnin  numbt^r  of  diiiu.  Sulilc*  are  ex- 
u  tlie  iiiest  elegant  of  tlte  wchbcI  Irciuely  actiie  and  lively  by  night,  bot 
Ibe,  with  Bsniall  brad,  elrgaul  sliapp,  and  spend  (lie  E"!*lFr  part  of  Ihv  day  in  sleep. 
Imated  eja,  agile  and  giaceful  in  il9  'Vhej  aubaiat  ou  squirrels  md  tmall  bird^ 
Movements,  capnble  of  bdng  reared,  ubcn  wliich  tbcy  pnmie  from  one  trra  to  aim* 
-  Uken  yonng,  to  great  faniiliarity  and  apor-  Iher  with  lb«  moat  etaalic  agility.  Rati, 
I  tivEDcsi,  yet  ever  addicted  to  abandon  tlie  pine  topa,  and  fnuts,  arc  also  eaten  by  Hirm. 
I  fnll  supplies  of  cdnGnement  for  Ihe  plea-  Tbey  are  slated  alio  lo  be  fond  of  Gab, 
i  maei  of  freedom,  however  alloyed  tbeie  audio  be  capable  bolb  of  diving  and  swim- 
may  be  by  occasional  indigence  or  dctli-  .niinf.  T)iey  live  in  holes  in  tlie  banks  of 
lution.  It  i>  an  inhabitant  of  Ibc  wooda,  riven,  and  under  Ihe  roots  of  trees,  Se« 
living  upon  small  birds  and  oilier  animals,  Mammalia,  Plate  XVI.  lig.  5. 
and  breeding  in  Ilie  bolri  of  Ireei.  ll  pro-  V.  puloriiM,  or  ih<?  pnle  cat,  bear*  «  Tcry 
ducea  no  disagreeable  effluvia,  butisstrung-  striking  re&Etnlilanco  to  tlie  martin,  i«  poa- 
ly  perfumed.  Its  fur  u  bigbly  valued.  lesaed  of  extreme  nimbleness  and  activity, 
V.  mattes,  or  the  pine  martin,  is  diititi-  and  climbs  trees,  and  even  creepa  up  valb, 
gnishcd  fivm  llie  farmer  by  ila  yellow  witli  great  rapidity.  It  devours  the  unaHer 
breait.  It  is  not  frequent  in  England,  bnt  anima]iHJtlioiitdiaRriiniaalion,andpigeoD>, 
in  Germany,  .Sweden,  and  North  America,  ponllry,  and  rabbits,  experience  from  it 
it  ia  easily  met  with,  parlicnlarty  in  woods  moil  fatal  havoc.  During  winter  its  iiecc»- 
of  pine  trees.  Its  fur  is  preferred  conside-  siliesurge  it  lo  frequent,  if  possible,  doimi- 
tably  lo  that  of  the  last.  It  confines  iUelf  ly  the  barn,  but  alni  the  dairy.  It  isstated. 
Id  woodj  and  tields,  never  entering  the  lia-  on  respectable  aalhotily,  that  in  some  in- 
bilalioiu  of  man,  and  breeds  often  in  the  (lances  pole-cats  have  been  observed  la 
uest  of  the  iquiiTct,  the  buzzard,  and  tlie  feed  ou  lislies,  particularly  eels,  wkich  they 
wood-pecker.  have  dragged  from  rivulets  at  a  dislancs  tit 
V.  libeliina,  or  the  utble,  is  about  tlic  llieirhabttallno,rGpeBting  their  labours  ma- 
same  (iie  as  the  marlio.  Its  general  coloiu'  ny  timea  in  the  course  of  a  single  nigbl,  and 
is  a  deep  shining  brown,  and  Ihe  bail  is  aati-  consequently  arcuraulatuig  a  great  nnmber 
coloured  at  tlie  ruoia,  and  blaek  at  the  tips,  of  these  fiahes  for  their  aubuilence.  Tbif 
It  is  found  in  the  Arctic  regions,  and  lis  fur  animal  has  been  known  in  winter  to  attack 
is  a  most  valuable  article  of  commerce,  bee-hivea,  and  devour  the  brniey.  It  is  «• 
when  ofapsTticnlarexIcnt and  beauty,  be.  trenily  fierce,  and  will  defend  itself  irilh 
ing  lold  for  from  twelve  to  bflecn  pounds,  ailonisbing  spirit,  even  against  do^a.  It 
This  extruordinary  price  far  the  skin  of  lo  ia  disliiiguisbed  for  tiie  most  dbagrMoble 
imaU  an  anininl  indnet^  the  rsbuat  and  odour,  which,  however,  ia  not  retained  in 
hardy  natives  of  the  north  lo  hunt  sables  tbotkin  long  after  the  animal  is  kilted,  tbi) 
amidst  the  rigoun  of  winter  with  unwea-  being  dressed  with  the  fur  on  it,  and  being 
ried  asiiiduiiy  and  peneverance.  These  held  in  eonsidenible  estunation.  Tbe  female 
make  Iheir  progresses  over  remans  covered  produces,  in  summer,  fire  or  six  yoimg 
with  enow,  and  in  the  most  intense  sevetily  one*,  whieh  require  tlio  attenliaa*  of  llw 
ofwinler,  marking  the  trees  as  Uipy  advance,  parent  only  for  a  short  time,  and  are  ttaioetf 
that  they  may  recnguice  their  direction  for  tosuek  the  blood  of  llic  animals  procured  bf 
rclum,  and  sometimes  after  spreading  a  net  bet  for  their  support. 
before  tbe  entrance  of  one  of  the  burrows  V.  furor,or  tlie  ferret,  resembles  tbe  pole- 
of  a  sable,  waiting  often  even  two  wboU  cat  bot^  in  form  and  matmeis.  It  is  a  na- 
daya  for  the  aniiuBl's  nppearauce,  and  aunic-  live  of  Africa,  wbcncv  it  is  stated  lo  bava 
times  of  rnurie'  wailing  in  vnin.  These  been  imported  into  Spain  fur  tUc  destms' 
men,  during  the  extreme  hunger  which  tionof  tlie  rabbits,  whieb  had  multiplied  in 
tliey  lonielimes  experience,  find  some  aUay  that  cmuilry  to  the  most  mjuriona  exceaa. 
to  it  by  presjinc  on  their  stomadis  wiib  It  was  thence  introdueed  into  other  Eora- 
tiglilcni,-d  cards  thin  pieces  of  board.  The  pcan  eounltips,  but  is  ill  adapted  to  rndniiB 
furtaremcui  valued  which  arc  taken  belHPi'n  the  rigours  of  a  northern  winter,  beina  puf 
November  and  Fabnmry.  Tlie  bunting  in  ticulaity  susceptible  of  cold.  It  mny  be 
Siberia  was  formerly  conducted  l>;  crimi-  tsmcd,  but  appoan  little  capable  of  gvali- 
nal>  kuiisbed  to  tliat  country,  aud  by  sol-  tudc  or  attachment,  and  lin.'  such  a  Chirat 
diets  sent  to  it  for  ibis  particular  bnsinest,  for  blood,  that  it  has  been  known  to  gnup 
and  who  wi'te  stationed  iheic  for  several  at  llie  throats  of  iolbnis  in  liie  cradle,  and 
years,  and  both  were  obiigctl  lo  furnish  a  inck  Ihem  til)  it  has  been  compl«iely  s*"!* 
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cd,  II  breeita  twir*  a  yesr,  ind  nilt  occa- 
Honntly  lieyoor  iu  yonns  u  »oon  fi  Uiey 
■re  produced.  In  confinrnienl  it  tniul  bo 
ke|il  in  a  box  (irovided  witb  wool,  or  other 
warm  niilcriali,  aod  mny  bo  Icil  «itb  lireail 
■Dd  milk.  IM  ilecp  a  long  uid  profound, 
and  it  awakn  with  a  voracious  app«titf, 
nhich  is  mox  lilghly  gratified  by  tlic  blood 
srsrnall  and  young  animali.  lu  romity  to 
mi  and  rabbilft  u  nmpeakahle,  and  wlicn 
Filher  ate,  tboiigli  for  tlie  lint  time,  pre- 
sented to  it,  it  uiaei  and  bitea  Ibem  with 
the  mnt  phrenaied  madnefa.  When  em- 
ptayed  to  eip«l  tb«  rabbit  from  its  bur- 
tows,  it  must  be  muiled,  na  otberwitD  it 
\till  auck  the  bloo<l  of  it>  victim,  and  in- 
■taiilly  fall  into  Aprofonndileep,  from  wbidi 
it  will  awake  naly  to  tbe  work  of  dcttruc- 
tion,  commit  Unit '"  'be  warren,  where  it 
was  inlrodnceil  only  tor  ill  acrvico,  tlie 
most  dreadful  watte  and  bivoc.  It  a  poi- 
■ened  of  high  irritability,  and  when  parti- 
cabrly  eiciled,  if  attended  with  an  oUotir 
calremely  oflenuvc.  See  MaminalU,  Plate 
XVI.  fig.  4. 

V.  Tul^rii,  or  tbe  common  weniel,  i* 
aboDt  nuie  inches  long,  inclnding  the  tail, 
ia  elegant  in  ib  appearance,  and  light  in  ill 
morementi,  but  DDpleaiant  by  llie  odour 
which  accompanie*  it.  It  dwells  nnder  the 
roots  of  trees,  and  iiibiiiis  on  firld  micr, 
■mall  bitdi,  aod  efco  young  rabbits.  It  ii 
•Lm)  particularly  fond  of  engs.  It  is  onen 
f^lal  10  tbe  hare  itself,  which  appean  to  eii- 
lerlatn  for  Uie  wtasel  extreme  leiror,  and  to 
be  Dverwhelmed  ■  t  the  sight  of  it  into  a  com- 
plete incapacity  for  resistance.  It  is  a  tnore 
formidable  enemy  to  rati  and  mice  than 
even  tbe  cat  itself,  u  it  has  greater  facility 
for  puriHiln^  Ihem  to  their  relrents,  aod  on 
tbti  accountitis  much  voided  sndeBCDiira)!. 
ed  by  tiie  hirmer.  Its  bite  is  wid  to  be  almost 
certainly,  though  not  always  immediately, 
fatal.  Its  teeth  are  extremely  sharp,  and 
generally  tint  filed  on  the  head  of  its  ene- 
my, wliich  onen  lingers  in  alupor,  but 
scarcely  tier  regaiaa  aonndneu.  It  com- 
mences its  depredations  in  the  evening,  and, 
when  it  has  produced  ilsyonng.  langcs  witb 
extreme  intrepidity  and  rapacity.  It  is 
frequent  near  corn-mills,  and  whrreTetrais 
and  mice  are  abundant,  aitd  alnays  retires 
with  its  prey  to  il*  burrow,  instead  of  de- 
vouring it  on  the  spot  where  il  was  killed, 
p»retring  it  in  a  state  of  patrelaciitin.  Dar- 
ing confinenieitt  it  appears  bighly  agitated 
■lid  restless,  ami  bjs  by  many  hAMi  sup- 
posed uniamcahle,  but  Midamoiselle  da 
Lntn  fats  ^*cn  a«  lutorcrtiiiy  uid  Ihll  de- 
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tall  of  the  manners  of  one  which  she  under- 
took to  protect  and  instruct,  and  which  rc- 
pud  her  asstdnity  by  Uie  moil  sportive  vi- 
viidty,  the  most  harmless  conduct,  and  oven 
the  most  grateful  atlachmeot.  Forthestoal, 
lee  Mammalii,  PIntc  XVI.  fig.  S.  Vol.  in  , 

VIVIAN!  (ViKCENTio),  a  celebrated  Ilftl,  I 
lian  mathematician,  was  hotn  al  Flareoe*  I 
in  1631,  same  say  If??.  He  was  a  ditcrpU 
of  tlie  illnittioos  Galileo,  and  lived  with 
him  from  the  17th  to  tlie  soih  year  of  his 
age.  After  the  death  of  his  great  master, 
he  passed  two  or  Ihrfe  years  more  in  pro* 
secuting  geometrical  tindics  witboul  intcN 
nipiioD,  and  in  lliii  lime  it  wai  that  Wfl 
formed  the  dcalgii  of  his  Restoration  ( 
Aristeas.  'J^iis  andent  geontetrjcian,  wll 
was  conleniporary  with  Euclid,  had  eon- 
posed  five  baaki  of  prohlema,  "  De  Locit 
Solidls,"  the  bore  propositions  of  which 
were  callcrted  by  Pippoi,  hat  the  books 
are  entirely  lost ;  wliicli  Viviani  undertoolc 
to  restore  by  the  force  of  his  gpnins. 

He  brake  tliis  work  off  before  it  wu 
finished,  iu  order  to  apply  himself  to  ano- 
ther of  the  same  kind,  w' ' 
tlie  fiflh  book  of  ApolluDiiu's  '■  Conic  Sec  j 
tiouB."  While  be  was  engaged  in  tliis,  B<»-  ^ 
relli  found,  in  the  library  of  tbe  Uraavf 
Duke  of  Toacany,  an  Arabic  M.S.  with  K  f 
iitthi  insciiption,  impoitiug  thai  it  coa>*| 
lained  tbe  ei^bt  boolu  of  Apollonina'a  Co>  J 
nicSecliorai  of  which  tbe  eighth  wi 
found  to  be  there.  He  carried  this 
to  Home,  in  order  lo  Iniiulale  it  with  iM  il 
aiaistance  of  a  professor  of  the  oriental  tan*  .if 
goagef.  So  unwillins  however  w  "'  "  ■* 
to  \oK  the  IVoilt  «f  his  iMhnurs,  that  be  r*>-j 
fused  to  receive  tbe  imallcsl  accoimt  fi 
Borelli  on  the  lubject.  At  length  he  lin 
ed  the  work,  and  publislied  it  in  1659,  v 
the  title  "  I)b  Maximis  ct  Minimis  geoi 
trie*  divinatio  in  quinlum  conicoriimApol- J 
lonii  Pergwt.  He  was  called  by  the 
lo  niidertake  an  uperatian  of  great  ini_ 
niice,  til.  to  prevent  llie  inundaiioiu  of  ihk  I 
Tiber,  in  which  Casaini  and  be  wer~  ~~- 
ployed  Ibr  some  length  of  time.  Ou  ■< 
of  his  great  talent*  he  received  a 
from  Louis  Xrv.  In  li  ' 
by  the  Grsnd  Duke  with  li 
first  ma Iheniatician.  He  resolved  three  pi«-  I 
blenu  which  had  been  proposed  lo  all  If  ~ 
matbematicians  of  Eorope.  In  1669  he  wM*'l 
cbosen  Id  liU,  in  the  Koyal  Aeademy  <^J 
Sciences,  a  plate  among  Ihe  eiitht  furel^  « 
ossochttcs.  Ttui  citcusuuuire,  so  hauo«t>*S 
able  Id  bis  repuialjon,  gate  new  vi((Dnr  ufM 
his  •Mrttow,  and  be  pahbdied  iliree  boflta  f 
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of  the  '*  Dmoation  upon  Arittens,"  in  1701^ 
tvbicfa  he  dedicated  to  tlie  King  of  France. 
Viviani  acquired  a  i^ood  fortune,  which  he 
laid  out  in  building  a  magnificent  house 
at  Florence ;  here  he  placed  a  butt  of  Galileo, 
with  seYeral  inscriptions  in  honour  of  that 
great  nuin.  He  died  in  170S,  aged  81. 

VIVIPAROUS,  in  natural  history,  an 
epithet  apphed  to  sucli  animals  as  bring 
forth  their  young  alive  and  pe'rfect,  in  coo- 
tradintinction  to  them  that  lay  eggs,  nirhich 
are  called  oviparous  animals. 

ULEX,  in  botany,/Mr7e  or  ffwse,  a  genua 
of  the  Diaddphia  Decandria  class  and  or- 
der. Natural  order  of  Papilionaceae,  or 
Legmninosse.  Essential  diaracter:  calyx 
two-leaved;  legume  scarcely  longer  than 
the  calyx  -,  filaments  all  connected.  There 
are  three  species. 

ULLAGE,  in  gauging,  is  so  much  of  a 
cask,  or  other  vcmcI,  as  it  wants  of  being 
full.    See  Gauging. 

ULMUS,  in  botany,  the  e//n,  a  genn^  of 
the  Pentandria  Dig^nia  class  and  order. 
Natnral  order  of  Scabridae.  Anlentacea^, 
Jnssieu,  Essential  character:  calyji  five- 
deft,  inferior,  permanent;  corolU  none; 
eapsule  membranaceous,  compicsscd,  flat, 
one-seeded.  There  are  seven  5pccie!«,  two 
of  which  are  natives  of  Britain,  viz,  the 
campestris,  common  elm;  and  the  montana, 
or  wych  elm.  All  the  sorts  of  elm  may  be 
either  propagated  by  layers,  or  suckers, 
taken  from  the  roots  of  tlie  old  trees,  the 
latter  df  which  is  generally  practised  by  the 
nursery  gardeners.  The  elm  deli|;hts  in  a 
stiff  strong  soil.  It  is  observable,  lioMever, 
that  here  it  grows  comparatively  slow.  In 
light  Lind,  especially  if  it  is  rich,  its  growth 
is  very  rapid ;'  but  its  woml  is  light,  porous, 
and  of  little  value,  compared  with  that 
which  grows  upon  strong  land,  which  is  of  a 
doser,  stronger  texture,  and  at  tlie  heart 
will  have  the  colour,  and  almost  the  heavi- 
ness and  the  hardness,  of  iron.  On  such  soils 
the  elm  becomes  profitable,  and  is  one  of 
the  trees  which  ought,  in  preference  to  all 
Others,  to  engage  the  punter's  attention. 

ULTRAMARINE.  Thu  prenous  co- 
lour,  so  remarkable  for  ^ts  beauty  and  dura- 
bility, is  a  pare  deep  sky  blue.  It  is  capa- 
ble of  bearing  a  low  red  heat  without  injury, 
and  it  is  not  sensibly  impaired  by  the  action 
of  the  air  and  weather.  It  is  the  colouring 
matter  of  the  mineral  already  described 
under  the  nameLAzuRSTEiN,  and  appears 
accordmg  to  an  analysis  by  Kla;.Tatl»,  to 
consbt  of  little  else  than  oxide  of  iron. 

ULVA,  ia  botanyi  •  geooi  of  the  Cryp« 
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togamia  Algae  class  and  order.  Gcoenc 
character:  fructifications  are  small  glo- 
bules, dispersed  through  a  pellucid  mem- 
branaceous or  gelatinous  substance,  or 
frond. 

UMBELLIFEROUS  pfaafj,  are  sacb  as 
have  their  tops  branched  and  spread  out 
like  an  umbrella ;  on  each  little  snbdivisioo 
of  wliich  there  is  crowing  a  small  6ower ; 
such  are  feimol,  dill,  &c. 

UMBKR.  There  are  two  kinds  of 
umber,  tlie  one  called  Cologne  umber,  is  a 
variety  of  peat  or  of  earthy  brown  coal. 
Tiiere  are  large  bed>  of  it  wroiiiilit  in  the 
neigtibourhood  of  Cologne,  prinHpally  as  an 
article  of  fuel ;  a  pretty  considerable  quan- 
tity is  also  imported  into  Holland,  where  it 
is  used  in  the  manufacture,  or  more  pro- 
perly in  the  adulteration  of  snuff,  for  which 
purpose  it  appears  to  be  better  than  tlio 
common  peat  of  tlie  country  ;  a  still  smal- 
ler quantity  is  consumed  by  the  paint- 
makers,  llie  colour  of  this  voiretable  um- 
ber is  a  warm  soniewliat  pinkish  brown,  and 
U  an  useful  in^rrefticnt  to  the  painter  in  wa- 
ter-colours. Tlie  second  kind  of  umb*'r 
goes  by  tliv  name  of  Turkish  umbert  and  ap- 
pears to  be  a  variety  of  the  iron  ore  called 
hrown  ironstone  ochrr.  A  specimen  from 
Cypnis  was  analysed  by  KUprotli,  and  af- 
forded him, 

Oxide  of  iron 4S 

Oxide  of  manganese QO 
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IJNCARIA,  in  bolany,  a  genus  of  tlia 
Pentandria  Monogyuia  class  and  order. 
Essential  character :  corolla  salver-sliaped  • 
germ  crowned  with  a  gland ;  stigma  two- 
grooved;  pericarpium  two-celled,  many* 
sealed.  Tnere  are  two  sjiecics,  riz,  U . 
inermis,  and  U.  aculeata. 

UN  CIA,  in  general,  a  Litm  term  dc- 
Vioting  the  twelfth  part  of  any  thing ;  parti- 
cularly the  twclfUi  part  of  a  pound,  railed 
in  English  an  ounce  ;  or  the  twelfUi  part  of 
a  foot,  called  an  inch. 

UNCI4^,  in  algebra,  the  nunibers  pre* 
fixed  before  the  letters  of  the  miunben  of 
any  power  produced  from  a  binomial,  resi- 
dual, or  multinomial  root.  Thus,  in  tl^ 
fourth  power  of  a  -|-  6,  ris.  a*  •\'  4  a*  b  -^-6 
a'  ^  +  4a6^  -|-  6^,  the  uncise  are  4, 6,  4  i;^ 
being  the  sania  with  what  others  cidl  co- 
efficiente.    See  BinoxiaL|  AlosbiUj^  &c^ 


UND  UND 

UNDECAGON,  in  irromctry,  is  a  po-  of  tlio  ideas  nifif^ted  liy  the  proposition, 

Kf;on  of  eleven  sidcsw    If  ihc  aide  of  a  re-  with  the  idea  or  internal  feeling  belonpDK 

gular  undecagon   be  i,  its  arem  will  be  to  the  word  truth;  or  of  tlie  terms  of  the 

-  ^^^^          ,        11       ^           *  •-,    J  proposition  with  tlie  word  tmtli.    Rational 

9^16564  nearly  =  ^  x  tang,  of  7^',  de-  ^j^^^  j^  ^^  ^^^^j^^  ^^  this—Pmctictl 

prees  ;  and  therefore  if  this  narober  be  assent  is  a  readiness  to  act  in  such  a  manner 

multiplied  l)y  tlie  square  of  the  side  of  any  as  the  frequent  vivid  rccurrenry  of  the  ni- 

othrr  refnilar  undecagon,  the  product  will  tional  assent  disposes  ns  to  act  j   and  prac- 

be  the  area  of  tli;|t  nndecngon.  tical  dissent  the  contrary. 

UNUHR  currenU,  currcuts  distinct  from  Practical  assent  is  then  the  natural  con- 

tlic  upprr  or  apparent  currents  of  the  seaf .  sequence  of  rational  assent,  when  suffici* 

Sonic  naturaluts  conclude  that  there  are  in  ently  impressed.    It  must  howerer  be  ob- 

divcrs  plarpy  under  currents  which  set  or  served,  first,  tliat  some  propositions,  matbe- 

dn\e  a  contrary  wiy  from  the  upper  cur-  matical  ones  for  instance,  admit  only  of  « 

rent,  ^bencn  th«y  solve  the  remarkable  rational  assent,  the  practical  not  being ap« 

phehumonu   of  the  sea's  aettinji;   strongly  plied  to  tliero  in  common  cases :  secondly, 

thrnu^li  the  Streiehts  into  the  Mrditerra-  that  the  practical  assent  is  sometimes  gene* 

nran,   with   a   cimstant    current    twenty  rated,  and  arrives  at  a    high    degree  of 

leagues  broad ;  as  also,  that  running  from  strength,  without  any  previoos  rational  ■§• 

the  Kuxine  through  the  Bosphonit  into  the  sent,  and  by  methods  which  have  little  or 

Helh  spont,  and  thence  info  tJie  Archipc-  no  connection  with  it ;  yet  still  is  in  genei^ 

lago  ;  they  conjecture,  that  there    is    an  much  influenced  by  it,  and,  conversely,  ez- 

imder  current  whereby  as  great  a  quantity  erts  agreat  influence  upon  it :  thirdly,  prae- 

uf  water  is  carried  out  as  comes  in.    To  tical  assent  may  be  in  opposition  to  rational 

confirm  this,  it  is  ol)served,  that  between  assent,  and  in  consequence  of  its  having 

the  North  and  SoUflr  Foreland,  it  is  either  been  long  and  firmly  cultivated,  may  alto- 

hi!;h  or  low  water  upon  the  shore  three  gether  prevent  tlie  latter  from  mfloendng 

hours  before  it  isso  oflfat  sea  ;  a  certain  the  conduct. 

sign,  that  tliougli  the  tide  of  flood  runs  Let  us  next  inquire  into  the  causes  of  n* 

alofV,  yrt  the  tide  of  ebb  runs  underfoot,  tional  and  practical  assent,  beginning,  I. 

or  close  by  the  grnund.    Yet  Dr.  Halley  with  that  given  to  mathematical  condn- 

solves  the  currents I'ctting  in  at  the  Strcights  sions. — Now  the  original  cause  that  a  per- 

without  overflowing  the  banks,  from  the  son  affirms  the  tmtli  of  the  propoaitioo, 

groat  evaporation,  without  supposing  any  twice  two  are  four,  is  the  entire  coincideiiet 

under  current.  of  tlie  vK^iUle  or  tangible  idea  of  twice  tw^i, 

UNI)KRSTAN4)INGorJunGMRXT,in  with  that  of  four,  as  impressed  upon  tbt 

the  Hartleyaii  acceptation  of  the  term,  is  that  mind  by  various  objects.  We  see  every 

faculty  by  which  ^e  contemplate  rneit:  sen-  where  tliat  both  are  only  diflerent  namei 

sations  and  ide&«,  pursue  ti  nth,  and  absent  to,  for  the  same  impression;  and  it  can  only 

or  dissent  from,  propositions.  In  this  article,  be  in  consequence  of  association  that  thf 

and  ill  Words,  we  sluill,  an  we  proposed  in  word  truth,  its  definition,  or  internal  feel* 

Philosophy,  mfntalt  j   lOl,  lay    before  iiig,  becomes  appropriated  to  this  coind* 

onr  readers  a  view  of  the  liighU  important  dence — ^Wlierc  the  numbers  are  so  faufi 

prinriple«  of  Hartley  re.tpectin!;  the  under-  that  we  cannot  form  any  distinct  visible  ideii 

standine,  occasionally  makiii*;  in  his  state-  ofthem, as  when  wesay  iS  times  IS areeqori 

mcnts  such  alterations  as  will  best  adapt  to  144,  rational  assent  is  founded  (ifnotoi 

them  to  oiir  object.  the  authority  of  a  table  or  a  teacher)  on  i 

Whatever  be  the  precise  nature  of  absent  coincidence  of  words  arismg  from  some  mh 

and  diMcnt,  tliey  must  claws  with  ideas,  thod  of  reckoning  up  12  times  1«,  so  as  t> 

being  only    those  very  complex  internal  conclude  witli  144,  and  resembling  the  cs> 

feeliugs  which  are  connected  by  asf«oeiation  incidence  of  words  which  attends  the  bi- 

with  those  groups  of  words  which  are  called  fore-mentioned  coincidence  of  ideas  in  tie 

propositions  in  general,  or  affirmations  and  simpler  numerical  propotdtions. — ^The  0|»- 

negations  in  particular. — A&^ent  (and  cove-  rations  of  addition,  subtraction,  multiflioi- 

quentlyjts  opposite,  dissent)  may  be  distin-  tton,  division,  and  extraction  of  roots,wkli 

gnished  into  two  kinds,  rational  and  practi-  all  the  most  complex  operations  relatisg  to 

cal.    Rational  as»ent    to  any  proposition  algebraic  quantities  considered  as  tfe  de* 

mav  be  defined  a  readiness  to  aflirin  it  to  notements  of  numbers,  are  no  more  than 

ht  true,  proceeding  from  a  close  association  methods  of  producing  thb  coinddeiM  of 


UNDERSTANDING. 
«nrJ»,  founded  upon  and  taing  above  one     al*i>i  and  tlw  agtermcatM  of 


letten  for 

thosp  of  tlie  ijiiantiliei. 
I.  &c.  Id        Tliui  we  atte  the  tbiindition  apon  which 
syiuboli     Ihe  whole  doctrine  ofqiiantit;  U  buJI ;  for 

aU  qaantiiy  u  denoted  elllicr  by  numben, 
neidrrcd  or  by  extension,  or  by  lelivra  denoting  cl- 
Ihe  niim-     ther  one  or  llie  other.    The  coiacideoce  of 


no  1  her.    And  it 
wliich  appropriate!  (he  word  In 
the  FOincidcnce  of  the  wordi  i 
nhicli  denote  the  nnmbera. 

lliii  coincidence  of  terms  i* 
M  m  proof  that  the  visible  ideas  o 
ben  under  conaideratian  wonld  coincide  at     ideas  is  ilie  foundaiioa  of  Talional  oj 


much  89  the  viaible  ideaa  of  twice  two  and 
fonr,  were  tbe  former  eqnally  distinct  with 
tliG  latter  ;  and  indeed  the 
he  futlji  proved,  and  often  is  bo,  by 
menti  with  ronntcn,  lines,  A:c.  And  hence 
thinking  petwnt,  who  make  a  distinction 
«ricnnuthotiRhtof,bGlwcen  the  coincidence 
uf  lenusaod  tliat  of  ideas,  consider  llie  rral 
and  ubsolute  truth  to  be  as  great  in  com- 
plex nameiical  proporitions  as  in  the  liin- 
plefll.  Now  as  it  is  impatsihle  tottaindis- 
tinrt  visible  ideas  of  dift'erenl  numbers, 
where  at  least  they  are  consideiable,  terms 
deuoling  them  are  a  necessaiy  means  of  dis- 
tinguishing tbem  one  from  another,  so  aji  to 
reason  justly  respecting  them. 

Ingeometry  Ibeieisa  like  coincidence  of    posili 
lines,  angles,  spaces,  and  solid 


and  thit  of  ideas  and  of 
ma  bIooc,  in  complex  cases, 
thing  may  This  is  upon  the  supposition  that  the  qiuD- 
ti lies  are  to  he  proved  equal  j  bnt  iTtltey 
are  to  be  proved  unequal,  the  want  of  coin- 
cidence answers  tbe  same  purpoie.  If  th^ 
are  in  any  nuoierical  ratio,  this  is  0DI7  intro- 
ducing a  new  coincidence. — Tlius  it  a|ipean 
tlial  the  n>c  of  Mords,  (either  as  visiUe  or  as 
audible  njmliol?),  is  uceeuary  for  f-eome- 
trical  and  algebraic  rejsoi;ingi,  as  wril  as 
fbrlritluucticil.  Also  that  associalion  pre- 
vails in  every  part  of  the  piocewes  hitherto 
described. 

But  tliosG  are  not  the  only  causes  of 

giving  rational  assent  to  matheinatrral  pro- 

Tbe  recollection  of  bating  once 

and  nssented  to  each  step  of  a  1 


1:  them  equal  m  simple  cases.    After-  inonstDitiun  ^  the  authority  of  an  approved 

wards,  in  complex  eases,  wc  substitute  the  writer,  &c.  arc  often  siiDir.ient  to  gaia  o«r 

terms  wfaereby  equal  thiugs  are  denoted  aisenl,  tlion^i  we  understand  00  mere  than 

for  each  otlier,  and  then  the  coincidence  of  the  import  of  the  proposition ;  nay,  even 

Uir  terms  to  denote  the  coincidence  of  tbe  thongli  we  do  not  proceed  so  far  a*  this. 

Tiaible  ideas,  except  in  the  new  >tup  ad-  Now  tliij  again  is  a  mere  transfer  of  aa 
■      wo  get 


lanced  in  tlie  proposition  :  and  tli 
a  new  equality,  denoted  by  a  new  c< 
ileuee  of  terms  ;  and  this  in  like  niuilier 
we  employ  in  order  to  obtain  a  uew  eqni- 
hty.  This  resembles  the  addition  of  unity 
to  any  number  in  order  to  make  tbe  n< 
as  of  1  to  SO  in  order  to  make  'll.  ' 
'  have  no  distinct  visible  idea  of  SO  or  of 
bat  we  lave  of  the  dilTerence  between 
tbem,  hy  fancying  to  ourselves  a  confiiscd 
bcap  of  things,  supposed  or  called  twenty 
in  number,  and  then  further  ftncying  o. 
thing  to  be  added  tt  ''  " 
ill  geometry  v 


e  recollection,  authority,  !tt. 
being  in  a  great  namber  of  caiea  auodalcd 
with  tlie  before-mentioned  coincidence  of 
ideas  and  terms. — But  here  a  new  cirnun- 
ir  memory  and  authority 
s  found  to  mislead  1  and  tbe 
recollectioil  of  such  expericiice  pots  tbe 
mind  into  a  state  of  doubt,  so  that  lome- 
» truth,  sometimea  falsehood,  will  recur 
unite  itself  with  the  proposition  under 
lidc  rail  on,  according  as  therccollectioa, 
authority,  &c.  in  all  tlieir  peculiar  circnm- 
By  a  like  process  stances  have  been  associated  with  truth  or 
it  ttie  demoostratian  with  falsehood, 
of  the  most  complex  propositions. — The  1%">  the  idea  belonging  to  a  mathenuli- 
properties  of  nnmbcrs  are  applied  to  geo-  <^l  propositiou,  with  the  rational  useni  or 
iiKlty  in  many  case»,  as  when  we  demon-  dissent  siising  in  the  mind,  as  soon  u  it  is 
Itiateahneorspace  to  bebalfordouble  of  presented  loit,  is  nothing  more  tlian  agronp 
tny  other,  or  in  any  other  ratio  to  it.— And  of  ideas  united  by  atsociatioQ,  and  formmga 
■lb  arithmetic  words  stand  for  indistinct     ^rj  eompit*  idea  ({53,)    And  Ibisideait 


0  help  us  to  reason  about 
ticrn  as  Bcrtiralely  as  if  tliey  were  dis- 
tinct ;  as  alio  cypheti  stand  for  words,  fur 
(lesatne  purpose  ;  and  letters  for  cyphers, 

10  -ender  tlie  concliisinns  less  particolnr  ;     '"J,  i^Pintiuence,  anu  irum,  anci,  in  some 
to  cllen  arc  pnt  for  eeotaelrical  quacUtiei     cas<'>  tlioae  of  utility,  importance,  &c.— For 


merely  the  sum  of  llie  ideas  beloogii^  ta 
the  terms  of  the  proposition,  but  also  in- 
cludes tbe  nations  or  feulings,  wbaierer 
they  be.  which  belong  to  tlie  words  eqoa- 


L 


J 


UNDERSTANDING. 

■uiUienu(lrj||>roii»iiiui»arc,iii»oniecii>ci,  fr<raiiDme  sni^MMd  nlility  ani)  imporUnct, 

Mtli^ndcrl  will)  H  pracliual  issent,  in  llw  pro-  anii  wbicli  i»  ao  waya  proporlioncd  la  tlift 

jicr  triiM  of  tlitac  wardg  ;  an  wlirn  a  pc>-  fotrgaiog  ot  tiiuiUr  irknowledged  cxuiei    ' 

■on  Inkc*  lliii  or  tUul  nielhail  of  rxeculinK  lalioual  aucnl.     And  in  lanic  caies 

a  projected  diaigiL,  in  eomieqiiFnci'  of  wiiir  practical  awcut  tokea  place  before  the  rail-    ' 

nuUiemalicaJ  propofition  aueiilcd  to  tram  otial ;  but  tbrn,  after  jome  tinw,  tlic  n 

liii  owa  cxainiiulioD,  orftom  thcauilioriiy  nnilmcot  ii  geiHratedaadteineniediagtt   ' 

of  otlieis.     Now   Ibe    (ran    ot*  voluntary  firm\y  by  Ibc  pi-cvaluice  of  tlia  pr«ctiulp   ^ 

arliont  denaliii^  tbe  practical  ftMrnl,   ia  lliii  prorvii  it  particularly  obaervabla  ia    I 

produced  by   the  frequeot  iKurrtnry  of  Ib^  retrardi  paid  to  medicinei ;  th»t  a,  ia 

idea*  of  utility  and  importance.  Tlicxe  opr.  the  ratianal  anil  pnctical  aaaent  to  tiM  pro- 

nte    liy  anioriation,  and  thouRh  tbc  ra-  punitiomcDiicenunRtlieirnrluea. 

tional  ancnt  be  a  prcviniu  requiiite,  yet  Tbe  iuHoence  of  Iba  practical   aaitat 

the  degree  of  the  pnctical  atKDt  11  propoT-  ovrr  tbe  ratioDal,  aritca  from  their  bcia^ 

tional  to  lite  vividness  of  lliouc  ide»  ;  and  united  in  so  laany  cam.    And  Ibe  vitid- 

ia  uival  cues  they  ttiengtheo  the  lational  nei*  of  tlie  ideas  arising  from  ibe  luppoaed 

auent  by  reaction.  iililiiy,  iiuporlance,  &c.  pnidiice  ■  more 

II.  Propositions  concerning  natural  bo-  ready  and  clo*er  odiod  of  (he  terms  of  tb« 

dici  are  of  two  kiodi,  vulguT  and  scieoti-  propodiion. 

liciL  Of  IbefiisLkind  are, "milk  iswbite,"  III.  The  evidences  for  post  facts  area 

"golditydlow,"  "adogbirki,"  tic.  Tliese  man's  own  inemaiy>  and  the  antbority  of 

are  evidently  notbiag  more  (ban  farming  the  others.     These  arc  under  proper  reslrir- 

terms  (lcoalin|!  tbc  whole  or  umc  com-  tioui,  tbe  nnial  aitocUtc*  of  true  past  facta, 

pcnent  parts  of  the  camplfx  idea,  into  a  and    tlierefure   produce    ilic  readiness  Id 

proposition,  or  employing  tliose  denoUiig  atlirm  a  pa^l  fact  lo  be  true,  that  is,  tba 

sitnie  iif  lU  common  ai^DncI^  in  llie  same  rational  aueiil.    Tlie  intCEtiiy  aitd  compe. 

w:iy.  The  assent  given  ts  stlf h  propositiona  teucy  of  tbe  witnesses  beiiiii  tbe  principal 

arises  IVom  tbe  a»>oci4tlDn>  of  the  terms  as  leilriclion  or  requisite  in  the  accaimis  of 

well  as  of  tJie  ideas  denoted  by  them,  past  facts,  become  principal  associate*  ta 

In  icientificaJ    propositiotu  concerning  tlte  asieiit  to  lliem ;  and  Uio  conltary  qnalj- 

natural   bodies,  a  definition   having  been  1ic«  to  dissent. 

made  of   the  body   tVoin    its  properties.  If  it  beaskcd'honamrralinnof  anevcnl 

another  property  or  power  is  joined  totbem  supposed  lobe  certainly  tmc,  or  lo  bedoubl- 

31  a  constant  or  common  associate.    Thus  fill,  or  lo  be  entirely  lictilioiu,  didan  in  ila 

told  is  wid  to  be  soluble  in  Ibe  nrlro-mu-  ('fTect  upon  tbc  mind  iu  tbesedrcnrnttancca 

iialic  acid.      Now  lo  peraons  nbo  have  respeclively,  tbo  words  in  wbicb  it  is  nar- 

tnade   the  proper  eiperimenls  a  sufficient  rated  being  the  same  in  case?  it  may  ba 

number  of  times,  ibMc  words  suggest  tbe  replied,    tint,  in  having  the  leruu  true, 

iileas  which  occur  in   those   eiperioiejits,  doubtful,  or  fieiilioui,   with  a  variety  of 

and  convenely  are  suggested  by  them,  in  ideas  usually  anociated  wiili  tlieni,  and  i1m 

Ibe  same  manner  as  Ibe  vulgar  pri^wisitions  carrespodding  internal  feelings  of  nsfwet, 

ahove-meDlianed  lugtesl,  and  are  suggested  anxiety,  dislike,  &c.  coDuccted  with  tbem 

by  common   apiMauancts.      But  then,  if  respectively;   whence  tlie   wliole  eflecte, 

lliey  be  scientific  penons,  their  rcadiiiesa  lo  exerted  by  each  upon  Ibe  mind,  trill  didi-r 

affinn  that  gold  is  sohible  in  this  acid  uni-  coutidei'shly  froni  one  aiiother.    Secondly, 

versally,  arises  also  from  the  eaperimenls  of  if  ibe  cvcnis  be  of  a  very  iutcrrstingnatui*. 


othen,  and  from  their  onu  and  other  per- 
sons' obsenrationa  on  tJie  constancy  and 
ti-nor  of  nalnre.  Tbcy  find  it  lo  be  ■  ge- 
neral  tmlh,  thai  almost  any  two  oi  thccv  re- 
markable qualities  of  a  twtuial  body,  infer 
Ihe  lest,  beinK  never  found  wilboul  Ibetn  ; 
and  heoe«  arises  a  readiiwss  to  affirm  rc- 
•pectiiif!  alJ  bodies  possessing  tiiose 
ibree  Iradinc  quali 
«fBrme<l  of 


The  piopositiiiDS  foitned  rripcelitig  na- 
tural bodies  are  niten  attended  wilb  a  high 
drsrce  of  prMlical  tMienl,  ariaioc  clueSf 


related  ideas  will  recur  oHeoer,  and 
tlius  agitate  the  mind  tbe  more,  in  propor- 
tion Iu  the  supposed  liutb  of  tba  event 
Aiul  it  confirms  Ibis,  that  Iha  freqaein 
recumiice  tu  the  mind  of  an  inlereating 
event,  supposed  lo  be  doublfiil,  or  even 
fictiUnus,  by  ilei;rces  inakea  it  afipear  like 
a  real  one.  IIih  ptaclicul  avent  lo  pw( 
whatever  may  be  fisf  ts  often  produces  ilie  niiaiial  aaent,  as 
before  spoken  of. 


IV.  Tlie  evidenco  for  fntnre  ticis  is  of 
If  sanie  kind  with  tliat  for  tbe  proposiiions 
ontemins  twlnral  bodies,  being  like  ii  t*. 


J 


UNDERSTANDING. 

ken  from  iudnction  and  analogy.    This  k  in  general  affixed  to  (be  words  of  bit  ai* 
the  foundation  of  the  rational  assent.    The  tive  famgnage,  as  other  men  bare.     An  Biii- 
practiral  depends  upon  the  recnrrency  of  venal  sceptic  is  therefore  no  more  than  a 
the  ideas,  and  the  degree  of  agitation  pro-  person  who  varies  from  the  common  osige 
,duced  by  them  in  the  mind.    Hence  reflec-  in  his  application  of  a  certain  set  of  wonk, 
tion  makes  the  practical  assent  grow  for  a  viz*  troth,  certainty,  assent,  dissent,  &e. 
long  time  after  the  rational  is  arisen  to  its       We  shall  dose  this  article  with  the  nxj 
height ;  or,  which  is  often  the  case,  if  the  hnportant  remarks  on  evidence,  given  by 
practiaU  assent  arises  in  any  considerable  Hartley,  in  proposition  87;  refening  to  tbe 
degree,  without  the  rational,  it  will  gene-  original  those  readers  who  wish  to  ace  how 
rate  tlie  rarionsl.    Thus  the  sangnine  are  he  illustrates  or  proves  them  by  tbe  em- 
apt  to  t>elieve  and  assert  what  they  hope  to  ployment  of  simple  mathematicnl  eipraa- 
be  true ;  and  the  tunprons  what  they  fear.  stons,  and  who  are  duposed  to  enter  into 

V.  There  are  many  specnhitive  abstract  his  important  observations  respecting  the 

propositions  in  logic,  metaphysics,  ethics,  ascertainment  of  truth  and   the  ndvaaee- 

controversial  divinity,  &c.  the  evidence  for  ment  of  knowledge, 
which  is  the  coincidence  or  analogy  of  the       i.  if  the  evidencea  for  any  proportion, 

abstract  terms,  in  certain  particnhur  appli-  fact,  &c.  be  dependant  on  each  other,  at 

cations  of  ihem,  or  as  considered  in  their  tliat  tlie  first  is   requited  to  aoppoit  the 

gmmmatical  relations.    This  causes  the  ra-  second,  the  second  the  third,  and  io  en ; 

tional  assent.    As  to  the  practical  assent  or  that  i<,  if  a  ftilaie  of  any  one  of  the  evi- 

dissent,  it  arises  from  tbe  ideas  of  import-  deuces  renders  all  the  rest  of  no  value,  the 

ance,  reverence,  piety,  duty,  ambition,  jea-  separate  probability  of  each  evidence  mnst 

hnisy,  envy,  self-interest,  &c.  which  inter-  be  very  great  in  ordeK  to  make  the  propaa 

mix  in  tliese  subjects,  and  thus,  in  some  tion  credible ;  and  this  holds  so  nmch  tht 

cases,  add  great  strength  to  the  rational  more,  as  the  dependent  evidences  are  more 

assent,  in  others  destroy  it,  and  convert  it  nomerons. 
into  ito  opposite.  2.  If  the  evidences  for  any  proportion. 

On  the  whole  it  appears  that  rational  fUct,  &c.  be  independent  on  each  other; 
assent  has  different  causes  in  propositions  that  is,  if  they  be  not  necessary  to  npport 
of  different  kinds,'  and  practical  assent  in  each  other,  but  concur,  and  can,  each  of 
like  manner :  that  the  causes  of  rational  them,  when  established  upon  its  own  pro- 
are  also  different  from  those  of  practical :  per  evidences,  be  applied  directly  to 


that  there  is,  however,  a  great  affinity  and    blish  the  proposition,  fact,  dec  a  qneation ; 
general  resemblance  in  all  the  causes ;  that    the  deficiency  in  the  probabiii^  of  each 


rational  and  practical  assent  exert  a  perpe-  must  be  very  great,  in  order  to  render  the 

tual  reciprood  infiuence  on  each  other :  proposition  perceptibly  doubtful,  and  this 

and,  consequently  that  the  ideas  belonging  holds  so  much  the  more,  as  the  evidences 

to  assent  and  dissent,  and  their  equivalents  are  mor^  numerous, 

and  relatives  are  hi^y  complex,  unless  in  5.  The  resulting  probability  may  beinffi- 

the  cases  of  very  simple  propositions,  such  ciently  strong  in  dependent  evidences,  and 

as  mathematical  ones.     For,  besides  the  ofKtUevalne  in  independent  ones,  accord- 

coincidence  of  ideas  and  terms,  they  in-  {^g  as  the  separate  probability  of  each  evi- 

clude,  in  other  cases,  ideas  of  utility,  im-  deuce  is  greater  or  less.    Tluis  the  princi- 

portance,  respect,  disrespect,  ridicule,  reU-  pai  facts  of  ancient  histury  are  not  leas  pro- 

gious  affections,  hope,  fear,  SiC  and  bear  bable  practically  now,  than  ten  or  fifteen 

some  gross  general  proportion  to  the  vivid-  centuries  ago ;  nor  less  so  then,  than  in  the 

ncss  of  these  ideas.  times  immediately  succeeding,  because  the 

It  follows  from  the  preceding  statements,  diminution  of  evidence  in  each  centmy  is 

that  vicious  men,  that  is,  all  persons  who  imperceptible.    And  for  the  same  reason  a 

want  practical  faith,  must  be  prejudiced  brge  number  of  weak  arguments  prove 

ajraiost  the  historical  and  other  foundations  little. 

for  rational  faith  in  revealed  religion.    Fur-  4.  It  appears  likewise,  that  tiie  ineqna* 

ther,  it  is  impossible  any  person  should  be  lity  of  the  separate  eviderces  does  not  pto- 

so  sceptical  as  not  to  have  the  complex  ideas  duce  much  alteration  in  these  remarks.    In 

denoted  by  tbe  words  assent  and  dissent  like  manner,  if  tbe  number  of  evidences, 

associated  with  a  great  variety  of  proposi-  dependent  or  independent,  be  great,  mt 

tions  in  tbe  same  manner  as  in  otiier  per-  may  make  great  concessions  as  to  the  value 

sf>n9  i  jDSt  as  he  must  have  the  same  ideas  of  each.    Again,  a  strong  evideace  in  de- 
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pendant  ODU  can  itdiJ  noiliin^,  bnt  miul 
weaken  a  little  -,  and  after  ■  point  ii  well 
■etilnl  by  a  nnliiltei  of  iildep«ildenl  onn, 
all  tint  tome  Hlierifanl*  arc  m  one  lenie 
iwclun,  became  they  do  ito  more  than  re- 
moTC  llio  imperceptible  rpniainiog  defici- 
ency ;  on  the  other  imtxi,  howeier,  ai  evi- 
dence pradncei  difiereot  effects  ou  differ- 
ent mindt,  it  is  of  ktcii  moment  in  all  pmali 
or  Rcnerwl  impurtaace,  to  havf  an  many 
ulitfitctory  indepemleol  evidence  ai  powi- 
ble  bran^t  into  view ;  tlial  if  one  fail  h) 
JM  effrd*,  frmn  periiliar  circiunataneef, 
nnoilier  may  tapply  iti  place.  And  it  will 
be  of  (treat  nie  to  piirsne  lhe*e  and  itirh 
like  dediiGtioiu,  boili  QiitlKnuiiieally.  and 
by  applying  lliem  to  prep'T  imiancra  sc- 
leclrd  Tram  the  goieueei,  ■nilliam  coinmun 
life,  in  Dttler  to  tvmove  certain  prejudict.', 
whidi  the  OM  of  general  lemM  and  my*  vf 
■peaking,  «ritli  the  varnru  lUMnriatioai  with 
them,  i*apl  to  intiuduce  and  lix  upon  the 
Blind.  It  cnuwl  but  amiit  ui,  in  the  art 
or  reatonlDg,  tbM  to  aualyie,  rerompiur, 
and  ucertain  our  eiidencu. 

I'NDULATION,  in  phyno,  a  kind  of 
tivmnloin  motion  or  fibt«tion  ah*crvable 
in  a  liquid,  wbcri-by  it  allernately  risra  nnd 
lidli  like  ifae  wavM  of  the  sen.  Itiiu  nndn- 
latory  motion,  il'  the  liqaid  be  tniooih  and 
■I  rept,  ti  prDpaf>>ted  in  concrntrlc  circles, 
ai  m«t  people  have  obicrved  upon  Ibrow- 
IDE  a  ilone,  or  otlier  matter,  upon  the  inr- 
face  of  n  itaigDant  water,  or  enen  upon 
toflching  the  turfiue  of  Otr  water  li|fttly 
wiUi  tlie  Qtifet,  or  the  like.  The  reason  of 
theie  circular  undulatinus  it.,  that  by  toncU- 
ing  the  Mtrface  with  yoar  finger,  there  i« 
prudaccd  a  deptession  of  the  ««ler  in  tlic 
place  of  contact.  By  tliis  dppreuioD,  llic 
Mibjlccnt  part*  are  moved  lurceuively  out 
of  their  place,  and  Uie  other  adjacent  parti 
thrust  upwards,  irtiidi  lying  sncceuively  on 
the  descending  liqnid,  follow  it ;  and  thus 
the  parts  of  the  liquid  are  alternately  raised 
and  depnawd,  and  that  circnUtly.  When 
■  stone  is  tfatown  into  the  lli;nid,  the  lecj' 
procal  vibralioM  arc  more  fimspimoiis : 
hue  the  water,  in  the  place  nf  imiuenion, 
riiiug  bi^er  by  means  nf  ihe  impolse,  or 
rebound,  till  il  comes  to  fliU  analn,  give«  an 
tmpube  to  the  adjoining  llquiil,  by  which 
means  that  is  likewiM  nicd  about  Uie 
place  of  the  stone  as  abunt  a  renlre,  and 
forms  the  first  undulous  rircle-.  ibia  tilling 
attain,  gives  anolber  impulse  tn  the  fluid 
neit  to  it,  farllKr  from  the  rpnlre,  which 
rise*  likewise  in  a  rircle ,  nni)  ibus  tiu^e*- 
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jively  greater  and  greater  cirU»  me  pro 

UNGUL4,  in  geometry,  the  section  of  a 
ryllndercnt  offby  a  plane  piuwn ^  ohUqiielv 
thruugti  Uie  plane  of  the  base  and  pari  of  tha 
evlindric  sarlkce. 

UNICORN,  an  animal  firaon.  iimon| 
tbc  aorients,  but  looked  upon  by  the  mo- 
detns  as  fabuloas.  deuoiuinatcd  froni  il*  iha- 
linguisliine  charaetrrislic  uf  [i>ivine  niir.  horn 
only,  which  is  repTcsented  as  live  tblm* 
long,  and  growiug  in  tbe  nriiMlc  of  the  fore- 
bend. 

Tlie  unicorn  ia  one  of  tin-  luppotlert  of 
the  Britbli  Bmis.  It  i*  represented,  by 
lii.raldt,  passant,  snd  sametimes  rampanl. 
When  in  Uiii  faui  action,  as  in  tbe  Biitisb 
arms,  it  i>  proprriy  said  to  be  saillant.  Ar- 
gtiit,  an  niirconi  aejmt  sible,  armed  and 
•uiiiiled,  or,  bnnia  by  the  name  of  harihng. 

UMicnnN^iA.    See  MonotMrni. 

UNIOLA,  in  b.iUiiy,  a  geuns  of  the  Tri- 
andria  Digynia  clahs  and  erdcr.  NalMcal 
ordrr  of  Gramiua.  tiramineir,  Jnssicn. 
EwetiTial  cliaracter:  calyx  many  valved: 
spikelet  ovate,  kfeled.    There  aie   llitee 

tiN(JN4,inbaUny,  a  gemn  of  the  Po- 
liaiidrla  I'uljiQfnia  clais  and  order.  Natural 
orilerot'Coadanaia^.  Anons,  Jautea.  E&- 
sentiulclaracter:  calyi  tliree-leieed;  petals 
lii  I  berries  two  or  three-Mefled, jointed  Ilk* 
a  necklace.    Tlipre  are  four  species. 

UNISON,  in  mruie,  the  rflect  of  two 
sounds  which  are  equal  in  degree  of  tune, 
or  in  point  of  giatity  and  acntenen. 

UNITARIANS,  in  chnreh  hiitory,  ore 
thote  wlio  beliefe  thai  there  is  but  one 
God,  the  snpreme  object  of  religious  wor- 
ship ;  and  that  Ibis  God  is  the  Knlhcr  only, 
and  not  a  Trinity  consisting  of  Fatber, 
Son,  and  Holy  Ghoil. 

He  tJnilariaia  bavin;  been  frequently 
confounded  viiih  the  old  Socinians,  it  'u 
bat  justice  to  ob«er>c,  that  a  very  material 
diHereni'e  eiisti  in  some  parti  of  tbe  tell- 
pnut  faith  of  these  two  sects.  The  Soci- 
nians  briieveil  that  Jesits  Christ,  though  ■ 
human  being,  wasadranrcd  hy  God  to  the 
government  of  tbe  whole  errated  universe, 
and  Wds,  tlieiefore,  ihe  proper  object  uT  re- 
ligioui  wunhip.  On  acconnlof  their  euen- 
tial  derialion  from  the  doctrine  of  !tocinus, 
in  (bis  and  some  other  respects,  th(  modem 
Unitarian*  disclaim  Ihe  appeHatioD  Hocinian 
a>  inapplicable  to  Ibeit  dcwi  of  religious  lltiih 
and  wonhip.  T\at  Ictni  is,  however,  very 
colli prrbeiHive,  and  is  applicable  to  a  f;reit 
Kk 
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variety  of  persons,  mIio,  notwitlistaoding,  Michael  Servetiu.  ThU  gentleman,  con- 
agree  in  thiJi  one  common  principle,  that  ceiving  that  the  idea*  generally  maintained^ 
there  is  no  distinction  in  the  divine  nature.  concerriing  tlie  Trinity,  and  some  other  po- 

The    appellation   of  Unitarian  may  be  pular  doctrines,  were  false  and  dangcrons, 

considered  as  a  generic  term,  including  in  it  discovered  and  propagated  what  he  con- 

a  number  of  specific  differences.    Indeed,  ceived  to  be  a  more  rational  tlieory  ;  the 

all  those  who  reject  the  doctrine  of  the  Tri-  leading  feature  of  which  rekited  to  the  doc- 

nity,  and  pay  divine  worship  to  the  Father  trine  of  the  Trinity,  which  be  flatly  denied  j 

only,  n^y  with  propriety  be  called  Unita-  at  kast  in  tlie  manner  ui  which  it  was  thea 

nans.    As  it  is  a  principle  among  this  body  commonly  understood, 

of  Christians,  that  the  most  unboonded  li-  On  this  subject  he  published  his  famous 

berty  ought  to .  be  granted  to  every  indivi-  book,  entitled  **  De  Trinitatis  Erroribns  / 

dual  to  understand  and  explain  the  doc-  with  which,  as  Oecolampadivs,  vrritiBg  to 

trines  of  the  Scriptures  according  to  his  Bocer,  observes,   the  reformers  at  Berne 

own  particular  views,  it  has  long  been  di-  were  very  much  offended.  Atthekametiaw 

vided  into  a  number  of  parties,  differing  on  he  remarks,  that  the  churches  woold  be  very 

Yarions  subjects  not  immediately  affecting  ill  spoken   of,  unless  their  divines  would 

the  leading  doctrine  of  the  Divine  Unity,  maike  it  their  business  to  ^  cry  it  down/* 

Though  the  ancient  Arians  appear  never  to  *'  We  know  not,"  he  continnes,  '*  bow  that 

have  adopted  tlib  appellation,  yet  most  of  beast,  (Servetus)  came  to  creep  in  among 

'their  successors  of  the  present  day  assert  us  ;  he  wrests  all  passages  of  Scriptvre  to 

that  they  have  a  just  claim  to  the  title ;  prove,  that  the  Son  is  not  co-eCCmal  and 

because,  they  say,  that  they  pay  divine  consubstantial  with  the  Father,  and  that 

adoration  to  the  one  God  and  Father  only,  the  map  Christ  is  the  Son  of  God." 

and  not  to  Jesus  Christ,  or  to  the  Holy  Now  it  was,  that  the  fears  of  Mehuiethon 

Ghost  .  If  this  be  admitted,  it  will  appear  began  to  be  realized.  In  a  letter  to  Joadiim 

that  the  Unitarian  doctrine  is  of  very  an-  Cameraper,   this   reformer  thus  expreiwi 

cient  datCk    Indeed,  they  profess  to  derive  himself:   *'  You  know  that  I  was  always 

their  faith  solely  from  the  sacred  Scriptures  afraid,  that  these  disputes  about  the  Trinity 

of  the  Old  and  New  Testaments.  would  break  out  some  time  or  other.  Good 

Soon  after  the  Nicene  Council,  when  the  God  !  what  tragedies  will  this  qaesdon  pro- 
Christian  wolrld  had  wearied  itself  with  re-  duce  among  postfrity  ; — whetlier  the  Logps 
ligious  vrars  and  disputes  concerning  doc-  be  a  substance  or  a  person."    To  alleviate, 
trines  jmd    government ;    and  the  Papal  in  some  roea»ure,  these  fears,  tliis  meeic  re- 
power  had,  apparently,  converted  the  king-  former  wrote  a  letter  to  the  Popi«h  Senate 
dom  of  Christ  into  a  kingdom  of  tliis  world,  at  Venice,  beseeching  them  to  use  their  ut- 
the  sulyects  of  religious  controversy  ceased,  most  endeavours  to  prevent  the  spread  of 
in  a  great  degree,  to  agitate  the  minds  of  the  errors  contained  in  Servetus*s  book.    It 
men,  until  the  memorable  period  of  the  Re-  was,   however,  reserved    for   the  zeal  of 
formation.  Then  again  did  the  flame,  which  Calvin  to  convince  the  religions  world  that 
had  been  long  smothering,  burst  out ;  and  tlie  reformers,  with  all  their  zeal  against 
the  great  and  leading  maxim,  of  the  right  of  popery,  had  not  learned  to  shake  off  a  spirit 
private  judgment  in  matters  of  religion,  on  of  fiery  persecution    agaiiitit  those  whom 
which  the  Reformation  was  founded,  once  tliey  chose  to  account  heretics.     Not  coo- 
more  gave  liberty  to  the  powers  of  the  hn*  tent  with  calling  Servetus  **  the  proudest 
man  understandinsr.    How  far  those  powers  knave  of  the  Spani^ih  nation,"  **a  villainous, 
were  exerted  agaUist  many  of  the  doctrines  obscene,  barking  dog,  a  blockiie ad  and  a 
of  the  Church  of  Rome,  we  have  already  beast,"  this  furious  bigot,  with  all  tlie  aho- 
described  in  the  articles  Protestants  and  niinable  rant  with  which  the  genius  of  hi< 
Reformation.  Though  Lutlier  and  his  ad-  religious  crt^ed  could   amply  supply  him, 
herents,  had  done  much  towards  effectuig  a  cau-^ed  tlie  unhappy  SerVetus  to  be  burnt  at 
complete  reformation  in   religion,  it    was  the  st^ke  as  a  heretic,  after  having  harassed 
thought  hy  many  persons  of  great  learning  and  tormented  him  in  every  possible  way 
and  piet>-,  that  much  still  remained  to  be  that  the  most  determined  villainy  and  artful 
cleared  away,  before  the  religion  of  Jesus  hypocrisy   could  suggest.    Thus   died  tlie 
Christ  could  a|[;ain  assume  its  native  lustre  first  Unitarian  martyr  aft  fT  the  Rctbrmation; 
and  purity.  Among  the  number  of  those  who  and  thus  was  he  treated  by  one  of  the  prin* 
Htre  of  this  opinion,  was  a  learned  and  emi-  cipal  refonncrs ! 
tirut  physician  of  Spain,  commonly  called  It    was    probably    from    the   books  of 
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.  Miduiel  Senretot  that  Leiitu  Sociniviy  ainl  power  oTeveiy  one  wliote  will  aud  indint* 

inaoy  other  Italians,  fint    imbibed  tlieir  tion  leads  that  way)  shaU  odo  day    be 

anti-triiiitarian  opinions.     From  the  papen  clothed  with  new  bodies,  and  inhabit  eter- 

of  IjeHos  Sociuus,  his  nephew,  Faustus  So-  oally  those  blessed    regions   where   Ood 

cinos,  was  afterwards  led  to  the  study  of  himself  immediately  resides.    Snch.  ontlie 

theology.    He  iinproTed  on  the  system  of  contrary,  as  are  disobedient  and  rebellions 

his  ancle ;  and  was  the  cause  of  the  Unita-  »liall  undergo  most  terrible  and  exquisite 

rian  doctrine  spreadin£  ittelf  over  a  great  torments,  which  shall  be  succeeded  by  an- 

part  of  Europe.    In  Poland,  in  particular,  niliilation,  or  the  total  extinction  of  tlieir 

thia  sect  made  ai^toniflhing  progress.     By  being. 

tliem  was  pulilishcd  the  fiimoiis  Kacovian  Faustus  Socinns  supposed  tliat,  in  con- 
Catechism  ;  and  the  writings  of  tlie  Polones  desceosion  to  hnman  weakness,  in  order 
Fratres,  in  six  Urge  folio  volumes,  entitled,  that  mankind  might  have  one  of  their  omu 
'*  BibUothera  Fratnim,"  are  replete  with  brethren  more  upon  a  level  witli  them,  to 
leaminr,  and"  great  b.hlical  knowledge,  wliom  they  miglit  have  recount  in  their 
The  leading  doctrines  mainbiined  by  the  straits  and  necessities,  Alniight>  Ciod,  for 
PoloDian  brethren,  are  as  follow  :  his  enunent  virtues,  liad  conferred  upon  Je- 

Tint  the  Holy  Scriptnreii  are  to  be  nn-  sus  Christ,  tlie  Son  of  Mary,  some  years 

deiatood  and  explained  in  snch  a  manner  as  after  he  was  lH>rn,  a  high  divine  power, 

that  their  doctrine^  fthall  be  strictly  agree-  lordship,  and  dominion,  for  tlie  goveniment 

able  to  tlie  true  principles  of  reason.  of  the  christian  world  only  ;  and  Imd  qiudi- 

Iii  consequence  of  this  leading  point  in  fied  him  to  hear  and  aiMwer  tlio  prayers  of 

their  theology,  they  maintained  that  God,  his  followers  in  snch  matters  as  related  to 

who  is  infinitely  more  perfect  than  man,  the  cause  of  the  gospel.    The  diief  foynda- 

tliongfa  of  a  simibr  nature  in  some  nt^pects,  tion  on  which  Socinns  founded  the  opinion 

exerted  an  act  of  tliat  power  by  which  he  of  Christ's    being  an  object  of  religious 

governs   all   tilings ;    in   consequence    of  worship,  was  the  decbrations  in  the  scrip- 

which,  an  extraordinary  person  was  bom  of  tnres  concerning  the  kingdom  and  power 

the  Virgin  Mary.    That  person  was  Je«iis  bcitowed  vpon  him.    The  interpretatiov 

Christ,  whom  God  first  transUted  to  liea-  which  he  put  on  those  passages  which  speak 

var  by  that  portion  of  his  divine  power  of  angels  and  heavenly  powers  being  put 

called  the  Holy  Cf  host.    Sorians  and  nome  under  him,  and  worshipping  him ;  his  having 

of  his  followers  entertained  tliis  notion  ot'  a  knowledge  of  tlie  secret  thonghts  of  men 

Cliristli  having  been,  in  some  nnknown  lime  imparted  to  him,  and  the  like,  which,  with 

of  hia  life,  taken  up  perMinaliy  into  heaven,  some  presumed  instances  of  the  fiict,  of 

and  sent   down  again   to  the  cartli,   hy  prayer  being  actoally  onade  to  him,   he 

which  they  solved  theiie  expression*  con-  maintained  to  be  asaffident  thongli  indi- 

cemuig  him  :  ''  No  man  has  a»cend( d  to  rect  signification  of  the  divine  will,  that 

heaven    bnt   he    that   came    down   from  men  should  invoke  Chrnt  by  prater.     But 

heaven,  even  the  Son  of  Man  wliirb  I*  in  lie  constantly  acknowledged  that  there  wa« 

heaven."  (Jolm  hi.  13)    Tlius  Moses,  vrl  o  no  express  precept  fornoiaking  him  an  ob- 

was  the  type  of  Christ,  before  the  pronml-  ject  of  religious  worship, 

gation  of  the  law,  ascended  to  Goit  upon  Socinns  allowed  that  the  title  of  tnie 

Mount  Sinai.   .So  Christ,  before  he  entered  God  might  be  given  to  Christ ;  thongii  all  Im 

on  die  office  assigned  him  by  the  Father,  uMsant  by  it  was,  that  he  had  a  n^l  divine 

was  in  conseqn^ce  of  the  divine  counsel  power  and  dominion  bestovred  upon  him,  to 

and  agency,  translated  Uito  heaven,  that  he  qualify  liim  to  take  care  of  the  concerns  of 

miglit  see  the  things  he  had  to  annonnre  to  diristian.<*,  and  to  hear  and  amwer  their 

the  world  in  the   name  of  God  himself,  prayers,  tliough  he  was  originally  nothing 

Being  thus  fully  instmcted  in  the  know-  more  than  a  human  creature, 

ledge  of  his  couns«*U  and  designs,  he  sent  There  were  some  among  the  early  Sori- 

liim  again  into  this  hubluiiary  world  to  pro-  nians  who  disapproved  and   rejected  tlie 

mnlgate  to  mankind  a  new  rule  of  life,  more  worship  paid  to  Ciirist,  as  being  %iithouc 

excellent  than  tliat  under  which  they  had  any  foundation  in  the  Holy  Scriptures,  the 

ibrmeriy  lived,  to  propagate  divim*  tmth  by  only  role  of  cliristian  faith  and  worship.  - 

hia  ministiy,  and   to    confirm   it  hy  his  This  is  a  general  ootline  of  the  doctrhies 

death.  of  tlie  Socinhina. 

That  titofc  who  obey  the  voice  of  Ibis  di-  The  Unitarians,  of  the  present  day,  are 

vine  trarlier  runO  thi«  olie(fi«*nce  is  in  the  prioctpally  divided  into  Arians  and  Hniua- 

Kk  e 


UNITABIANS. 

intlieumplehuDuurilj'     tncn.      Tlie  tint  book    of  VLeaca   bet,     . 

:cauiil  of  thi!  lint  nf  wilh  recitiny  all  llie  visible  parti  of  tba 
'  these  two  dosses,  see  Uic  aiticlc  Aruns.  iiuivetse  at  Uic  wotk  and  appointment  of 
I  iSbt  samnury  of  doctrines  held  by  modem     Gud.    In  Ilic  ancicul  propli 
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''Unilariaiu  is  as  follows :  Tbe  capital 
H  lyslem  of  this  denon 
tion  ia,  (tial  Ctariit  nas  a  mere  man. 
theycoobidcr  him  as  tbe  great 
in  ttie  bands  of  Ooil  of  reversing  all  tlic 
fecia  of  liie  fall ;  aa  th       " ' 
propbccies  from  Moses 
llir  great   bond  of 


wliicli  preceded  the  birth  ot  Chriat,  lie  ■ 
spoken  of  u  a  mui,  a>  a  human  ereatnn 
lii^bly  favoured  of  God,  and  gifted  with  ex- 
traurdinary  powers  from  him,  and  aotiuBf_ 
DiOTc.  He  iras  foretold,  Gen.  uii.  B,  to  ba 
object  of  all  lUe  of  "  tlie  seed  of  Abraham."  Deut.  x*iib 
"A  prophet  Uke  nolo  Moses."PiBL  c>x*ii. 
11  :  ■' Of  the  family  of  David,"  Ac.  A*  » 
1  chriaiiinB,  make  one  man,  a>  a  propbet,  Ihaii||h  of  the  Ugliest  or- 
body  in  a  prciihar  lenie  -,  as  having  com-  der,  the  Jews  conilantly  and  uniformly 
municaliom  tviih  God,  and  speaking  and  looked  for  their  Hessiali.  Chiiit  nent 
HCticg  from  God  in  snch  a  maimer  a*  no  claimed  any  hononr  nor  respect  on  hia  own 
other  man  ever  did,  and  therefore,  tmv-  account,  norasdneto  himself  as  a  pcnOM 
ingthe  fonn  of  God,  and  being  the  Son  only  inferior  to  the  most  high  God  ;  bnt 
of  God  in  a  manner  pecidiar  to  hinuelf ;  such  as  belonged  only  id  a  pniplict,  an  (X- 
lu  the  mean  of  spreading  divine  and  sav-  tntordinai]-  messenger  of  Ood,  to  listen  l« 
bg  knowledge  to  all  ftio  world  of  man-  ihe  message  and  truUu  which  he  delmred 
kind  ;  as,  under  God,  tlic  head  of  all  from  him.  He  in  the  must  decisive  teim* 
Ibinp  lo  hia  church  ;  and  as  the  Lord  of  declares  the  Lord  God  to  be  one  penon  ; 
life,  having  power  and  anthoiily  from  God  and  simply,  CKcluiive  of  all  others,  to  be  tbe 
"e  dead,  and  Judge  tliG  world  at     sole  object  of  worship.    He  always  prayed 


the  last  day.  They  suppose  that  the  great 
object  of  tbe  whole  schcjne  of  revelation 
was  to  leach  men  bow  to  live  here  so  aa  lo 
be  happy  hereafter ;  and  tb<t  the  particular 
doclrioei  they  taught,  as  haviug  a  raonec- 
tion  with  Ihis  great  object,  are  those  of  the 
unity  of  God,  his  universal  presence  and  in- 
spection, his  placabLity  ta  repenting  sin- 
intl  the  ceriainty  of  a  Ufe  of  retribu- 


bis  God 

always  spoke  of  himself  as  receivm;  Ida 
doctrine  and  power  from  him,  and  agaia 
and  again  disclaimed  having  any  pawer  Ot 
his  own.  John  v.  19:  "Then  answered 
Jesns,  and  said  unto  Ibem,  verily,  verily,  I 
say  uuto  you,  the  Son  ran  do  noriiing  of 
himself."  John  luv.  10:  "  The  wutA 
which  I  speak  unto  you,  I  speak  not  of  ny- 


n  after  death.    They  suppose,  that  to  be     self)  but  llie  Fatlier  that  dwellctb  in  me^ 


belief  that  Christ  and  his  apostles,  as  well 
all  preceding  prophets,  were  commissioned 
hy  God  to  teach  what  tliey  declare  they  re- 
ceived Irombim;  the  moat  important  article 
of  which  is  the  doctrine  of  a  resurrection  to 
immortal  life. 

This  denomination  of  Christians  acgne 
against  the  divinity  and  pre-eiisience  of 
Christ  in  the  followuig  manner ;  liic  acrip- 
'n  the  clearest  and  most  expri 


declara  lions  tliat  there  ii 


bnt   ( 


B  tlian  the     he   duetli  the   works."     He  directed 

lo  worship  tbe  Father ;  and  never  let  U 
Ihe  least  intimation  thai  himaeJf  or  ai^ 
other  person  whomsoever  wa>  theot^iaf 
worship.  (See  Luke  xi.l.S.  Matt.  i«.  lO.} 
He  Kays  in  John  xvi.  iS,  "  And  in  thai  d^ 
ye  shall  ask  me  nolhiiig.  Verily,  verily,  1  s^ 
uoto  you,  whatsoever  yc  shall  ask  the  ^ 
tlier  in  my  name,  he  will  give  it  yoa.' 

Oirttl,  they  say,  cannot  be  tbal  Oed  M 
whom  prayer  is  lo  be  offered, 


i   God,    thchighpriestof tfaatOod tomakeintenea- 


inforns.  (Acbvii.  Jj.)  AndiTCbtislba 
not  Ihe  object  of  prayer,  he  oaniMt  be 
either  God  or  tlie  maker  and  goveroor  af 
the  world  under  God.  The  aportlea,  lo  Iba 
latest  period  of  their  writiugs,  tpodi  iba 
e  lan^^agc,  representing  tlie  Fattier  m 


without  ever  mentioning  any  exception 

ftvonr  of  a  Trinity,  or  guanling  us  against 

being  led  into  any  mistake  by  such  general 

uid  unlimiled  expressions.     Eiod.  ik.  3: 

"  Thou  ahalt  have  no  olher  God  but 

Dent,  vi,  4.     Mark  xii.  30.    t  Cor.  vi 

Ephes.  iv,  5.     It  is  the  uniform  hmguage  of    the  only  true  (iod,  and  Christ 

ilio  sacred   hooka   of  the  Old  Testament,     servant  of  God,  who  raised  him  from  IM 

that  one  God,  without  any  asMslant  eillier    dead,  and  )^ve  him  all  the  power  of  wfaid 

equal  or  subordinate   to  himself,  made  the     he  is  possessed,  as  a  reward  for  bia  nbnJ 

woilil  and  all  tilings  in  it,  and  that  this  one     eiice.     In   Acts  ii.  99,  Ihe  aposMo  Peter 

God  contburs  to  direct  all  ihe  affairs  of    calls  ChrisI  "a  man  approved  of  God," 
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&C.  i  ind  in  Acti  XTii.  the  apoitle  calti  liim 
"  (he  nun  whom  God  boi  onlaincd."  1  Tin. 
iL  ;■  :  "  There  u  one  God,  aud  one  Media- 
tor between  God  and  man,  tiie  idbii  Cliciil 
Je»u."  Had  the  apoatle  Paul  ooosidctrd 
Chri*l  a>  being  an;  Uiing  more  than  a  man 
■with  reipect  to  bii  nature,  lie  could 
ha*e  arpied  with  the  least  propritlj'  or  ef- 
fect, "  that  as  bj  man  came  dralb,  *a  by 
man  came  alto  tbe  reHirrfctlon  of  the 
dead ;"  for  il  miEbt  ha«e  been  replied,  thai 
liy  man  cime  death  ;  but  uot  h_v  mao,  but 
ky  God,  or  the  Creator  of  the  world  nnder 
Gud,cunt 


'lilts  denomination  maintain  lliat  re- 
pputanco  and  a  ;ood  life  are  of  UicnurWea 
sufficient  to  rcFomnieiid  u>  to  tbe  dinne  lii- 
Toar ;  and  that  nothinft  is  necetMry  lo 
make  ui  in  all  ajtiiatiaiii  the  otyecta  of  bi> 
liivoni,  bol  (och  moral  coodnel  an  he  lian 
made  ui  capable  of.  That  Oirut  did 
nothing  by  Ilia  death  or  in  any  other  way  lo 
lender  Ood  kind  and  merciful  to  UDnrra; 
or  rather  tlul  God  ii  of  hit  own  accord  dii- 
po6eil  lo  ferniie  men  (heir  aim,  wilhoat  any 
other  condition  than  the  tinner'B  repen- 
tance, ia  declared  by  Ihe  Almiglity  hinuclf 
canttaatly  and  cxpreoily  in  tlie  Old  Ttuii- 
iiieu(,  and  ncTcr  contradicted  in  tbe  New. 
Lwiali  It.  J  :  "  Let  tile  wicked  foiMkebia 
way,  and  Ihe  imrigbteous  man  bii  Ibaughla  j 
and  let  hun  rrlurn  iin(«  the  Lord,  ami  be 
will  hare  merry  upon  liim,  and  to  our  God, 
fbr  be  wdl  abimdaotly  pardon.''  Sec  alio 
Ezek-  sviiL  37.  Tbii  moat  importunl  doc- 
trine of  ibr  rfliaicy  of  repentance  alone  on 
(lie  part  of  the  ainnrr,  at  sufficient  to  re- 
commend him  lo  pardon  with  God,  ia  enn- 
finned  by  Cbiial  hinuelf,  Mali.  vi.  it: 
"Ifyeforsive  men  their  tretpauei,  your 
heavenly  Father  will  alio  for^ve  yoa." 
But  abaoD  all,  tlie  beanliful  and  affecting 
parable  of  (be  prodijial  ton,  (Luks  ir.)  a 
inoit  deciaiw  tint  repentance  b  all  our 
bcRTctily  Father  reqnim  to  restore  m  lo 
hit  fatour. 

The  Unilariaiu  of  all  agei  have  adopted 
Nnlimetit«  limilar  to  thmc  at'  Pulagiot,  wilb 
i«*peet  lo  hnmaa  natnre. 

Of  laid  year*,  llie  L'niUrktu  ban  hern 
teiy  much  upon  (lie  inercate.  They  have 
Mteral  todeiiei,  in  vahoiu  parti  of  the 
cooliliy,  for  the  promotmn  of  Ibeir  pitecl- 
pk*  by  Ihe  publication  ol  faooka.  In  Lan- 
don  they  iMtv  two  Inigc  and  aonrisdrntg 
public  MCiatiM  — Hip  <me  called  "  Tho 
I'liitatitn  Society  for   pioinaliiHi  Clviitiaii 
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Knowledge  and  the  practice  of  Virtue,  Iqr 
Ihe  dialtibation  of  booki."  lliis  »n«Btj- 
lia)  lately  pabhsbed  > 

of  tljc  New  TeMnmcnl,  npon  (he  baaia  at 
Arcfabiihop  Ncwcoine't  new  Innalatioili 
wilh  a  corrected  text,nnd  note*  critical  luiA 
cicplaiuitory."  Aimmf;  the  meniben  at 
tiut  uciely  aro  to  be  found  ■ 
high  lilerary  and  political  cliimcter,  Thtt 
other  Rocicly,  ettabtiBlicd  in  London,  it 
called  the  "  Unitarian  Fiind,  for  promoting 
I'nitiirtaTiiim  by  mcana  of  popular  prearb- 
ing,"  The  objecti  ef  whicli  are  Hated  to 
be;  "i.To  enable  poor  Unitarian  eon- 
gt^ptiom  to  carry  on  reliKioiu  wondiip. 
3.  To  reimburte  the  travellini  and  other 
c»p»n'p.'  of  tPBClier*  who  may  (wmribuW 
tlieir  labours  to  the  preaching  uf  Ihe  gaepel 
on  L'tiiiaiianprinciplcii  and  3,  To  rclieie 
thoae  Uiriatiau  miuiiter*  wbo  by  embracing 
Initariaaiim  subject  themtclvi^  lo  porer- 
ty."  Thit  society  has  now  teveral  mts-  - 
sioniriea  io  various  parts  of  the  united 
kingdom  i  and  its  funds  are  laid  lo  be  in  a 
flourishing  state. 

Tbia  denomination  it  now  tpteadiog  itself 
in  America.  Tliere  arc  alto  tome  aocictiea 
inFrance,  and  other  parts  of  Ihe  Continent, 
of  Unitarian  Christians 

UNITY,  in  poetry.  In  the  dnma  there 
are  tlitee  tinities  to  be  observed,  rij.  tiiB 
unity  ol  aelion,  that  of  time,  and  that  of 
placp.  Id  the  epic  pue.m,  Ihe  great,  and 
ahnoal  only  ani^,  is  that -of  Ibe  ac(iaa. 
Some  reprd,  indeed,  ou^ht  to  be  had  lo 
that  of  limei  that  of  place  there  ii  no  roont 
for.  Tte  unity  of  character  it  not  reckoned 
among  tlic  unities.  The  nniiy  of  Ibe  dn- 
malic  action  coniisli  of  the  imily  of  Ihe  in- 
trigue in  comedy,  and  thai  of  the  danger  in 
tragedy:  aud  th^  doI  only  in  the  plan  of 
the  bble,  but  alio  in  tbe  lable  extended 
and  filled  wilh  epitodes. 

UNIVALVE  aA<I[<,  innatoral  faulory,  a 
term  used  to  eipreu  one  of  Ihe  three  gene- 
ral dasiFs  of  ahell-litfa ;  Ihe  other  Iwo  being 
Ilie  BiTalvet  and  Moltivalves.  See  Cote 
CHOLOfiV,  Shelu.  &c. 

UNIVERSALIST.S,  in  church  teloty, 
were  originally  those  rel'ormcn  who  langht 
a  kind  of  middle  doctrine,  between  the 
aystenu  of  Calvin  and  Arminius.  Tbey 
were  denominated  hypothetical  Uoivctnl- 
i>ti,  beeaoM  Ibry  neunlained,  that  Gwl  it 
williBg  to  ihow  mercy  to  all  mankind ;  and 
becHite  they  heU,  that  fiuth  in  Chriil  is  a 
nrcestary  condition,  to  render  Ihem  Ihe 
uhierts  of  tlie  dirine  merry.  'Iliete  i^i- 
nimit  were  intrnded  to  Ire  oppoted  to  the 
harkh  and  cmrl  ttDltom  of  Calvin,  concera 
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i»uriM»,«b«lie«iiiiilheii-ptabB»^"  _,.^Bt«ilu«tioD  lohi^mo- 

uf  Guilt.    For  au  aKoant  af  <'-  '■^^'-         .... 

Ui.^  r«o  cia««i,  «•  ita"  •  .         K  '  V.  -^r."  ™'"«-°"'  "-y  "">-.  ■>"* 

n.e.umiiiar>of  doctf  ^i-/    ,.v.»4eyi»y,  b«.n«  il  •,.P««»,l'' 

VuiUriani  is  at  foUo  ^   -^  >.--  -  -*a"^  "V  •«"  juiMem  of  Scnp- 

cle  in  the  nlinM  r  ,  -^  <^  ;.;■'  •™'    ''"  htane  it  ii  .trielly  agrrrable  to 

tion  ii  tint  ChiW  '  -  -''    ■      -   "T  rt^  "Piri'  "^  ee"™*  o*'  "le  (GtiiFiiHtion  of 

lliey  cooudcr  V  .--,'----"-  »ii»«Ml  foodoM  diipUyed  in  il>e  Go«pfl 

■ntbebH«ii*r  Jli^'ZL^    ''      "^    ofChrirt.   Tbeycrmtend,  tint  the  doctrine 

feeu  of  Ibe  .  ^^^$  '"--  ''^    "^  '"''^  pwHihrnrnt.  U  not  odI;  a  cmel 

'    -'^—   -       .  _■■    and  liatefid  doctrine,  bat  nihtcTitveofall  prtK 
^;  per  iJeaaof  thebeoeTolenrand  iti««  cbarmr- 

^1  of  all     IcroTtlie  Alini|^t7,aiweila>deitnicti>eof 
d  by     llie  (nw  mc  and  dcaifn  of  all  puniihmcDL 
And  as  ptiniilinient  canoot  proceed  fram 
a    vindirtive   i^irit    on   (he    part    of  the 
,  '^..f  ■■  Almiylily,  it  must -be  daif;oed  lo  to  coi- 

-"^^^  ^(Mbeandeapar-  rvct  theoOenlen  asaiiHt  hn  ninral  bwt, 
■* '^i^^^i^itcOavdfaiKl  of  ai  todntroy  the  nece^t}  oTeienialp^nih- 
^-i>  ■*'J*  ke  believe  in  Jeant  ment,  and  restore  tlie  sinnr-r  to  obedience, 
.■^"^^  and  0  de^re  after  lefoniutiun  -,  wtaiefe  re- 

fonnalioii,  when  rffeeied,  inaal  render  ail 
fiirtlier  poniifancnt  bath  iinniercifiil  and 
nnjnsl.  In  defence  af  this  reasoning  tliej 
Mj,  Hut  tlic  irriptnral  word*  rendered  tnr- 

_^ Uttii^,HfrwaI,fBrtTer,K»ifTenrai/tr 

*^,,'- dit  pvpcr  to  the  atttianient  of  er«r,  are  freqnenll;  nwd  to  txprcM  tbinp 
^jj^a^^tatiaii:  of  limited  doialioo  ;  and  tbat,  when  Otry 

'^TZl)  Eb  CMMeqncMe  of  Ihia,  mnld-  reter  lo  tlie  fbture  (tale  of  pnniihiDegt, 
^^ptrU  riiivngh  their  own  ftnlt,  and  tbey  arc  always  lo  be  lo  nndentuod ;  be- 
^^Many  wmtof  gooAtMiiBGod.  can*e,to  interpret  theae  wordi  olherwiw, 

RdM>  net,  indeed,  ippeWi  bow  tlii*  mi-  would  be  to  reaion  contrary  to  tlie  andofy 
ai^adnewaf  the  doclnDe  of  pred«Btin»-  of  hiih,  Ibe  idraa  of  the  divine  goodMM, 
■M  ran  eSectnally  deilroy  Ibe  heatt-ap-  tlie  dnign  of  the  Goipet,  and  the  plaia 
paKag  thoBithli  Oftcaiioned  by  the  note  diclalei  of  h|[ht  reiuon.  This  doctrine  bM 
•pen  and  diiect  notions  of  Calrin  and  his  to  boail  of  hnviiic,  anions  iLiarirocateaaid 
adherents;  but  snch  were  the  opinions  dcfviHlen,  Ilie  names  of  Oricrn  and  hi*  dii- 
lani^t  by  ttie  hypothetical  Unirenaliat* ;  riplrs;  of  many  of  the  German  Baptists 
and  they  were  ool  without  tbeir  good  ef-  prior  tu  llic  refunnation  ;  aiiil,  in  blcr 
itrt,  iDsnftrmnf  down  many  of  tbe  rigonrs  time*,  of  Pctitpiere,  a  learned  Swiss  i  of 
ef  high  Cilvinism.  But  the  term  Univer-  Df.  Rost,  Bisliop  of  DroFnore,  in  Ireland  ; 
Hiii-ts  has  now  obtained  a  f>ir  more  extcn-  of  Archliithop  Tillotson ;  as  well  as  of  Bi> 
rive  sijpiificatiou ;  a*  it  is  used  to  deaignati:  iliops  Boniel  and  N'ewioii. 
Ihose  Chriitiuti,  who  hold  the  docliine  of  liiis  dnelTine  is  also  pieiieially  mamlaiMd 
the  fnlure  restoration  of  all  men  lo  eternal  by  UtoscChrisliamwhoproteHitheUiuiaiian 
life  ami  happioe's.  This  sentiment  was  em-  fiilli,  whether  Arians  or  HnnianitariaiH.  It 
bncrd  by  Origen  in  tlic  third  century ;  lias,  hnweiej',  li^en  ably  opposed  by  BUBy 
and.  in  more  mod<-rn  limes,  by  tlie  Chev.t-  learned  men ;  though  tlic  controveny  ii 
lirr  R■msa^',  Dr.  QwyiiF,  Dr.  Hartley,  mul  now  pretty  miirli  at  rest, 
others.  Tiic  ino<l  pnpnlar  adtocatcs  fnr  UNIVLRSiTY.  Thi<  term  siicnMc* tbe 
this  cloclrine,  were  Ur.  Chauncy  ani)  tlif!  (atahlishmcnt  i>(  many  cullcges  in  one  par- 
lalc  Rev.  Kllitiian  Winchester.  Iiciilar  Kitualioti,  all  of  which  are  subject  to 

Dr.  Lhauncy  lield,  that  as  Christ  dii>il,  the  siuuc  eencrat  government,  and  which 
not  lor  a  lekrl  numherof  mm  only,  hot  are  formed  by  the  rraidence  of  nnmemaB 
for  all  nun  univonRlly,  that  therefore  all  profewors  in  every  hrandi  of  science,  who 
men  sbatl  finally  partake  of  tlie  benelili  i<f  teacli  them  (o  sludenu  assembled  from  all 
his  death )  if  not  in  this  stale  of  existence,  parts  nf  Earnpe,  and  pirlicuLirly  tbe  cmb> 
yrt  in  another.  He  belli,  that,  asamean,  tries  posMMmKthosescaisof  learning, 
in  order  to  Bian's  being  meet  for  aalTation,  So  many  centoriet  bare  elapsed  rinc*  the 
tjod  will,  Hwner  or  later,  tiring  tbeoi  all  to     introduction  of  ihii  mode  of  instructioB, 
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that  eidi  miivf r^ry  is  dMirooi  to  pmfit  by  Is  t  O^Nit,  or  coudcU,  eonpoicd  of  tbt  vice 

the  oblivion  involving  Uicir  origin,  in  daim-  cbanoeHor,  a  doctor  ofccdi  ftcnlty,  and  two 

iog  tlio  priority :  thin  tbe  mn^bers  of  the  nmitcn  of  arts,  who  are  repfcacntativei  of 

two  univenuties  of  Paris  and  Boulogne  aitert  the  booses  Mready  nentioned.    TV  vice 

that  tliey  were  the  first  «stahttsbed ;  nor  are  chancellor  being%  member  of  the  Capet  bj 


those  of  Oxford  and  Cambridge  lem  dcsiroos  nrtoe  of  his  office,  his  election  to  tbe 

of  maiiiuiiiiug  their  real,  or  supposed,  rights  only  takes  pbce  ammally,  on  the  fomrth  of 

on  this  lirad.  November,wlien  the  Senate  choose  hiitf  from 

As  this  is  not  the  proper  place  to  enter  ^  masters  of  the  sixteen  colleges;  b«t 


into  an  historical  account  of  these  vastseml-  t>«t  of  the  Cqmt  occurs  after  tbe  same  ia- 
aaries  of  learning,  wc  shall  refer  our  readers,  t<rval  on  the  itth  of  October,  hi  tbeMow* 
for  further  information  m  this  particnhu-,  to  ^  manner:  the  vice  chancellor  and  the 
works  written  expressly  on  the  subject  ^o  proctors  severally  nominate  6ve  peiw 
We  shall  now  proceed  to  explain  the  va-  *ob*»  ^uid  (hm  the  fifteen  thus  propoaed  the 
tious  componeut  paru  of  an  umversity,  and  beads  of  colleges  and  doctors  seleet  five,  ge« 
to  accomplish  this  correctly  and  minutely,  nerally  preferring  the  vice  chancellor^  list, 
we  have  had  recourse  to  the  Cambridge  The  officer  just  mentioned  caUs  the  meet- 
University  calendar,  compiled  by  Mr.  Ra-  ings  of  the  senate  by  a  printed  DOtlee,whicli 
worth,  wlio  mys,  *'  The  umversity  of  Cam-  spedfies  the  cause,  and  must  be  suipemled 
bridge  b  a  society  of  students  in  all  and  faithehallsof  the  several  colleges  three  daya 
every  of  tU«  liberal  arts  and  sciences,  hicor-  previously  to  the  time  appointed.  A  eoa> 
porated  (13  £li»beth)  by  the  name  of  the  gregation  of  the  members  thus  iummmied 
chancellor,  wasters,  and  scholars.  The  may  proceed  to  busmess,  and  a  copgrega* 
frame  of  tliis  little  oommoawealth  standeth  tlon  consists  of  any  number  above  tweaty • 
upon  the  uuton  of  sixteen  colleges,  or  so-  six,  inchiding  the  proper  officers  of  the  Se> 
cieties,  devoted  to  the  study  of  lean^  and  nate,  who  are  eompelled  to  attend  on  oulli 
knowU'dge,  aud  for  the  better  service  of  the  personally,  or  by  their  legal  deputiea.  Ex* 
chnich  aud  slate."  £vety  college  is  m  it*  dusive  of  these  casual  meetfaifs,  there  are 
sdf  a  corporate  body,  and  govened  by  iu  smtntable  congregations,  for  eontomg  de- 
own  statutes,  which  must,  however,  concur  grees,  electing  officen,  fte.  ice,  which  are 


with  the  general  hiws  of  the  university,  heM  without  notice.    **  Every  member  has 

formed  by  Elisabeth  on  previous  privileges,  a  right,*'  says  Mr.  Raworth,  **  to  present 

ami  confiruK^  by  Puriianiept,  consequently  any  proposition,  or  grace,  to  tlie  considem- 

they  are  the  basis  of  all  modem  reguUtions.  tiou  of  the  Senate;  but  previously  to  Ha 

En^oCtheeoUeges  send  deputies,  both  for  being  voted  by  the  two  houses,  it  is  to  bo 

the  executive  ami  legisfauive  brandies  of  tbe  read  and  approved  by  the  Coundl,or  Caput; 


'  fovenmsent,  ami  the  pfawe  of  their  meeting  each  member  of  which  has  a  negalivevoieu. 

b  termed  the  senate  house.  This  coitom  has  seldom  been  obamveiy 

Maslers  of  arts,  doctors  hi  divmity,  dvil  unlem  somethfaig  uumiftatly  absurd,  or  oM- 

law,  and  physfe,  who  have  their  names  m-  ouslv  derogatory  to  the  rtedit  of  the  unl- 

•eribed  on  the  college  boards,  and  ara  resa-  versity,  ispropiKed;  insomuch,  that  nothing 

dent  at  Cambridge,   possess  votes  in  the  baa  been  more  common  than  Ibr  a  persea  to 

nhuve  assembly  i  and  of  those  there  were,  give  a  placet  in  the  Caput,  and  a  noni>laeet 

In  the  year  180«,  about  94a    Tbe  senate  to  the  same  in  the  body,  upon  the  hiea  that 

iiariih  of  two  classes,  which  ara  called  re-  the  Caput  should  be  considered  m  the  light 

gents  or  nou-rrgenhi,*  with  a  view  to  soose  of  a  committee  to  prepare  the  graees  1m 

particular  offices  assigned  by  the  sututes  of  pofait  of  Ibrm  Ibr   the  subsequent  vot- 

thn miivenity  to  the  junior  divirimL    Mas-  iag;  as  without  seme  such  regulatioB  it 

tcrs  of  arts  of  feu  than  f^w  years  standing,  might  be  difficult  to  take  the  sense  of  the 

ami  doctors  under  two,  form  the  regent,  or  Senate  upon  the  real  merits  of  the  gnratisa.* 

■pper  house:  and  it  has  besides  the  term  of  When  a  gnee  has  paswd  the  Capu^  OMof 

whim-hood  house,  firom  the  ctrrumstance  of  two  scratatora  rend  It  m  the  noai^geut 

the  mmnben  having  their  hoods  lined  with  house,  and  in  the  other  H  is  rend  by  the  ao* 

iHk  of  the  above  colour :   tbe  remainder  nior  proctor,  after  which  the  vicu  < 

the  non-regent,  or  bhek-hooa  dissolves  the  congregatiaa }  the 

doctoia  of  more  than  two  yenn  of  reading  is  repMted  in  a  eecond 

,  and  the  public  oiutor  of  the  am-  gation,  aad  if  a  nan  placet  does  not  ocag» 

van^y,  ore  entitled  to  vole  In  dther  of  Ihoen  it  hecemm  a  atnttat  oa  the  eunlnBy,  If  s 

MflMifegmwIawvefiihiBhthew  Ms-plMetlipntiBlqru  aMitoifrdtkir 
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huiue,  it  U  pill  tu  llie  toIc  tlitre,  and  a  nni- 
JDiity  deciilcB  llie  queation. 

Tlic  acnatus  corsiiltiim  decree,  or  grace, 
of  thii  learncil  assembly  \w  Ihe  mtdG  force 
and  edtcC  as  an  net  of  llie  legislalare  of 
Great  Uritaio,  nhicli  fact  It  tupported  by 
tlie  opinion  of  tbe  best  coiuucl,  auil,  "  in 
cases  wliere  nolhinf;  is  enarlGd  in  opposi- 
tion to  tlie  Ikff*  of  Uie  land,  neiUier  the  sta- 
tiitee  of  Elirabflli.  nor  tlin  mandatory  let- 
ten  of  Kuccredintc  kin^,  although  their  aii- 
tiiority  be  apparently  stiengttiened  by  im- 
iDtrrmpted  lubmiuion,  c>n  Htanit  against 
the  (lelfmtination  of  lliis  rn^eclablc  as- 

A  degree  cannot  bf;  conterreit  witlioiit 
liauing  ofa  grace  for  tLe  puqxMP,  which  is 
done  with  the  samo  formality  1 


ThU 


\  dis- 


pensed vvitli  in  the  single  cue  ufa  bacheti 
of  arl^,  lis  ihi^  reifuirei  reading  in  one  con- 
gre^tion  only,  nhea  it  in  termed  a  iiippli- 
«at,  and  musi  he  signed  by  Ihe  prKleclor, 
who  thill  becomes  reiponsibte  for  Ihe  tnitli 
of  its  contciilii,  besides  thepenalty  of  belni.' 
(lepriTcd  of  hiH  privilege  of  voting  in  ilie 
Senate  for  two  years,  or  bearing  iiiiy  otiicr 
in  the  imivirsity,  upon  discovery  of  any 
fidjp  n-setlions  in  it.  Degreea  ate  nevir 
conf^TO'd,  iinle.'s  tlir  persons  receiving  tliem 
prtvionaly  sign  a  declaration,  tUat  tliey  arc 
fimaJUt  luetubcts  of  the  Qinrrh  of  Eng- 
Jand,  an  by  law  i-Alablished.  Alt  the  officers 
»f  the  universilj',  forming  ihe  executive  part 
of  it,  are  dioftn  by  the  Senate,  the  priin-i- 
pal  of  iihon  is  Ihe  chancellor,  who  preaidea 
It)  all  c-aaes,  and  tu  whom  la  confided  the 
lole  power  of  finveming,  cuceptiog  in  ca-'es 
flf  nuiyliem  and  fclnnyi  he  ii,  betides,  ex- 

~   Kteil  to  protcctand  preserve  all  the  rights 
idpiivHrgcB  of  Ihe  ioalilulion,  and  to  see 
*iut  and  impartial  juatice  is  admini- 
n  evi^ry  cose  to  ttie  members ;  and 
It  all  this  may  be  insured,  the  office  hia 
ty  been  cniriuted  to  noblemen  of  Ihe 
t  rank.    Other  patti  of  his  official 
duty  are,  the  cunvokin;;  of  SBsemhllea,  the 
Mahnft  of  diplomas,  ktleri  df  degrees,  pro- 
visions, SiC  liven  by  the  imiversity. 
The  higli  ateward  ii  tlienexl  officer  in 

'  oamtqiienee  to  tlie  cinncellur,  and  to  him 
it  granted  the  powar  to  aiipcrintcnd  the 
trill  of  *tudcnl>  aeruscd  of  felony,  within 
IIm  limili  of  the  jurisdiction,  whirli  is  one 
milE  in  every  direction  from  tbeiiiburba  of 
the  uuiversily:  he  ia  also  enipq^vered  to 
bald  a  kel,  according  to  Ihe  established 
charier  and  ctistom,  and  is  peimilled  lo 
b«ve a  deputy. 


The  vice  chancellor's  office  is  eiplaini'il 
by  his  title ;  but  be  acts  an  a  TnaiRtnile  for 
the  university  and  connty,  and  miisl  be  the 
head  of  some  college.  The  rc^enti  elect 
two  proctors,  who  are  officeis  of  the  peace, 
and  aaperintend  the  behaviour  and  ditri- 
pline  of  all  Ihr  pnplla,  and  may  seaich  for 
and  commil  tn  priaon  tliose  abandoned  te~ 
males  who  contribule  to  corrupt  the  mordls 
of  thp  Bludenia  at  the  univeniity.  Exclu- 
sive of  these  purposes,  Ihu  proolors  are  ap- 
pointed lo  attend  Ihe  congregation*  of  the 
■Senate,  when  tliey  itand  in  scniliny  with 
tlie  cbBDCellor  or  vice  chancellor,  to  liike 
the  open  siit&aiies,  verlnlly  mid  written, 
which  they  read,  and  finally  prononoiv  ihr 
amiil  or  dinent;  the  graces  are  read  by 
tbent  in  the  regent  bonae,  where  they  take 
the  assents  and  dissents  secretly,  but  aller- 
warda  openly  declare  them.  Although  ibere 
are  some  particutar  parts  of  the  diiliei  of 
these  olficers  which  may  be  contidered  very 
unpleasant,  yet  they  mint  be  maiien  of 
arts,  und  are  regents  by  virtne  of  thrit 
office,  and  are  enabled  to  determine  tbe 
seniority  of  all  iTiasterB  of  arts  at  IIh-  rime  oT 
their  taking  that  degree ;  beside*  which, 
they  may  nominate  two  moderalois,  who 
are  then  appointed  by  .1  glace  of  Ihe  Nen:ile. 
Those  penoni  act  as  the  subalitnles  of  the 
pruclors  in  tlie  philoMpbical  achools,  aud 
nltei'iidti-ly  tnperintend  dispntationa  and 
CNcrciaei  there,  and  Ihe  cxajninaHona  for 
Ibe  degree  of  bachelor  of  arts. 

Other  offican  are  termed  Uxors,  semta- 
tnr',  a  public  orator,  a  commiraiiTy,  a  rr^^is- 
Irar,  esquire  bedells,  and  Uhrariana.  "Ilia 
tiUinrs,  simil.ir  lo  Ihe  moderalors,  are  mat- 
ters of  arts  and  regents  by  virtue  of  llidr 
office,  whleh  {a  to  regulaic  Ihe  raarket*, 
the  assii^e  of  bread,  the  eiaclness  of  weigbts 
and  measures,  by  the  difler>-nt  standard*, 
and  to  summon  all  oflenders  into  the  com- 
mis>ary"a  cnnrl :  the  scrnialnm  are  noli- 
regeiitu,  and  their  fhociioni  are  to  attemt  at 
every  congreRBlioD,  lo  read  the  erace*  in 
the  lower  home,  where  they  collect  th* 
votes  BGcrclly  or  open{y,  in  actuimy,  wben 
they  publicly  pronounce  the  assent  m  dis- 
icnl  of  tint  hoiiae. 

The'public  orator  holds  an  office  wUch 
ii  considered  as  one  of  the  moil  lionoiinble 
ill  the  university  {  he  is,  in  Kict,  the  medinm 
of  Ihe  IJennle  npon  all  solemn  oceaslont, 
reading  and  recording  all  rommimJ nations 
la  and  from  Ihe  Senate,  and  presenting;  all 
honorary  degrees,  accompanied  by  a  uiil- 
nhle  speech.  The  commissary  holds  bis 
office  nnder  the  chancellor)  nnd  oScialH  lu   , 
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iMMMtr,  or  MMiUnt,  in  Uir  vim  chaocdlin't  in  Uk  JiiriAdictioa  of  Ihe  univenliy,  to  wIiMi 

i-oiiTl;  bendn  whicli,  be  holda  a  coart  at*  ■  piiTilngei]  pcnon  a  a  futj,  and  uot  r*-  1 

icrortl,  where  ill  came*  are  aalijecl  to  the  Ulini;  to  mayliem  or  felony,  i.i  decided  ne^  1 

atalule  ■nd  civil  law  and  cuttom  of  (hr  rordinf;  lo  Ihe  oauai  ronne  of  eifil  bw,  by  j 

finivcntty,  and  the  ptraoiu  lor  wbomilh  etutiOD,  libel,  fcc.     Wben  tile  mum  rrlatM  ] 

ImM  are  all  privileged,  and  Mtiolan  aoAtr  lo   >he  tHe  or  purcluiw  of  vjetraib,   tlw  j 


Uie  defree  of  mailer  of  arU.    The  refistrai 

■ttaodi  himaelli  or  hy  depnty,  ail  coDfEre|>B- 

liofia,  tn  five  diiectiom,  if  neccMary,  for 

Ihe  eorrcci  wording  nf  aacb  gnccs  a*  are 

fToponodtd,  and  lo  draw  np  any  thai  tii,'> 

rice  okunrrllor  may  appoinl;   to  receiie 

them  wh»n  parsed  tlirDD!;h  both  hooiea,  and 

to  iwtuler  llipin  in  tlie  arrliivta  of  the  iini- 

vomity  ;  axrlaiiie  of  nliich,  his  office  re- 

()iare«  liiin  to  record  the  aeniorily  of  tho>e 

who  proceed  aDnnaJly  in  the  arlB  or  faciil- 

tin,  aireeiibiT  la  ilic  idiedulei  fiimislied     of  Ike 

ID  bim  by  the  proclors.  doctnr  of  tlic 

The  Cfqiiirc  beiltJtt  nllend  die  vice  cban  anibotity  aod  seal 
celfor  dnrinf;  all  poblic  K)leinnlie«,  pre-  aiu  as  well  in  (tiP  1} 
reding  him  with  their  insionia  of  idvor 
maceB;  they  atttoJ,  beiides,  the  doctori 
when  present  in  tlie  resent  home,  by  brini- 
iog  Ibem  to  open  tcnltiny,  there  to  deliver 
their  taStaj^t,  either  liy  word  or  wriKn^, 
croidinfE  to  the  Order  of  the  ttatate  ;  atid 


d  hy  the  chailen  ud  1 

of  [bo  body  he  eovenii ;  an*)  Ife    I 

f  are  lilent  upon  Uie  xibjeci,  the 

of  England  arc  tilt  gnide.     The 

ii  conn  Hre  not  absolute,  as 

appeal  may  he  tnade  to  the   Senate, 

icli  appoiats  three  or  five  doctori,  or 

lien  of  art,  nrtio  are  cntpowered  lo  cxa- 

le,  coalirm,  or  revcne  the  decree  com- 

thc  coiwtlory  conrl 
The 


Tbe  other  < 


under  the 
(he  chancellor,  and 
■iiR  as  well  in  thp  Urrivenity,  aiat  Hidsotu- 
merand  Slirhitch  (au^  there totake  koow- 
ledge,  aad  to  proceed  in  all  cattMa  **  ad  in- 
('tantiam  et  praractionem  parti*  ut  supra,* 
the  parties,  or  one  of  ihem,  being  privi- 
leijpil :  Mving  that  uilhin  the  Voiveraiiy  all 
suits  whereiinio  the  pr< 


lo  receive  Irotn  the  vice-cbaDcellor  and  the  tixars,  or  any  of  tlieni,  ar  a  master  of  aTts, 

rest  of  Ihe  Caput  tbe  graces,  which  theyde-  or  any  other  of  superior  degree,  is  a  parly, 

hvrr  lo  the  scmtalon  in  the  lower  house  ;  ate  reserved  solely  and  wholly  to  the  jnris- 

wHen,  if  CTaiited,  they  convey  them  lo  the  diclinn  of  the  chimccllor  or  vice  rhaneellor. 


procton  in  the  other.  Previons  lo  a  meet- 
mg,  they  proceed  to  every  collie,  With  an 
open  •un>inon9,  cither  to  die  Senate,  or 
wluiever  ctH  place  may  be  appointed  onder 

the  rcRiilatioD!  of  the  imivcrsily  ;  and,  final-  sistory 

ly,  Iliey  attend  the  proleitora  and  resiinn-  but  in  tnis 

dents  in  each  faciilly  from  their  teMi'al  i'laCuii^c    < 

tolI>>ees  lo  the  schools,  coliect  peuallies  and  from  tliem 

tines,  and  lummoa  all  mcmben  of  Ibe  8e<  the  three 

nate  to  llie  chancellor^  court.  that  body. 

We  have  now  mentioned  tbe  diflemil  The  fniveiuly  poueues  llw   ri«hl   of 

officei*  of  an  nnivemity  in  Bofthnd,  wiih  ai  sending  two  mi-mbiri  to  ^he  Imperial  Pir- 


loiuier  of  proceedine  ii 

inilar  lo  tliat  of  tlie  prrccliag,  wliicb  has 

ri'pijtmr,  proruralon,  and  advocates,  and 

yeoRian  bedell,  as  is  leqtiired  in  (he  co»- 

iiirt.     Appeals  are  also  allotred, 

I  case  it  muil  b«  made  in  Ihe  (irsl 

to   the  higlicr  court,   and    may 

re  be  rvinov'd  to  the  Senate,  and 

five  deJcfttes  appointed  by 


mncb  brevity  as  Ibe  natnre  of  tbe  salted 
will  permit ;  Bl  the  same  time  we  most  ob- 
serve, that  none  can  be  more  iiaporlnnt  in 
a  state,  or  c»n  more  deserve  rxplamlion. 
'llirre  are  two  courts  of  law  in  ihe  nnivrr- 
Illy  ofCambridge:  the  tiisl  of  which  i<  ihe 
comislory  court  of  the  ehancrllor,  where 
ttiat  officer,  or  in  his  absence  Uievice  c1i.;n- 
pfHIor,  atsisled  by  some  of  Ibe  beads  of  col- 
IcjM,  and  one  or  mote  doctor*  of  tiie  civil 
law,  ptr^ide,  and  administer  justice  de- 
nuudr<l  hy  any  member  of  the  nii)>cr*i(y, 
ur  aflbfil  it  to  those  who  conceive  them- 
selvea  tiijnied  by  Ihem  in  the  cases  cog- 
BiiaMe  by  (his  paiticnlar  court ;  there  all 
plcai  ami  Bf  lions pi-nonal,  rtiximiin^  wilb- 


liament  of  Ihe  t'nited  Kingdom,  h 
dinirn.by  the  collective  body  of  111*  Senate,, 
A  council,  temied  tlic  tlillrer^ity  cunncjl, 
appointed  fur  tariom  porpaiiii.  i>  composed 
by  a  gnce  of  tbe  Si-nale,  mil  a  tolidtor  is 
nominated  by  Ihe  vice  didncellor. 

Hw  synilirs,  rJmsin  from  Ihe  ineiulicn  of 
Hie  senate,  conduct  all  special  afliln,  such 
as  fiambg  laws,  rcguliUng  fees,  and  inspect- 
ing the  library,  tbe  printing,  building,  !>c. 
tic.  Thoae  of  Ihe  Uoivonlty  preu  c^utnoi 
proceed  to  bniiiie»  unlew  the  vice-<-lialicel< 
lor  and  four  others  ire  pirs>  nt  io  lln-  par- 
tour  of  Ihe  office.  All  the  profetMr*  of  the 
seienrca  arc  allowed  sHjn-uds,  whlcli  nrp 
derived  fir>jn  various  lourri-c,  compajcct  'if 
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tiie  Univenity  chest,  sums  from  govern- 
mf  nt,  or  ft-oiii  estates  appropriated  for  that 
purpose :  the  whole  income  of  the  Univer- 
sity being  about  eleven  tliousaml  pounds  per 
aniiiim,  iocIiidiBg  fees  for  decrees,  profits 
of  tlie  printing  ofiice,'^c.  Of  this  sum  eight 
thousand  pounds  is  expended  annually  to 
officers,  profeaior»  in  the  librarjr  andschoob, 
the  press,  iu  taxes,  and  charitable  dona- 
tions, the  whole  under  the  management  of 
the  vice-chancellor  for  the  time,  being, 
whose  accounts  are  audited  by  three  per- 
sons appointed  yearly  by  the  senate. 

The  Book  of  Statutes  was  printed  in  the 
year  1785,  copirs  of  wiiich  are  possessed  by 
the  vice-diaucellor  and  the  proctors,  and 
one  is  deposited  in  the  public  and  in  the 
libraries  of  each  college ;,  it  consists  of  the 
ancient  sututes,  thoee  of  Henry  VIII.  Ed- 
ward VL  and  thoso  of  the  first  and  twelfth 
years  of  the  reign  of  Qneeo  Elucabeth; 
*^  Liters  Regia>.  ad  Academiam  datae ;  In- 
terpretationes  Statutorum;  Senatus  con- 
•ulta  sive  gratis  decreta  pnefectorum ;  Ju- 
rameuta  et  Formukr."  Mr.  Raworth  says, 
"*  the  statutes  of  the  twelfth  of  Elizabeth, 
and  the  Senatus  Consolta,  are  these  which 
are  chiefljvrexpectedi  at  Uiis  time.  Many 
of  the  old  statutes,  decrees,  intprpretatioiis, 
ice.  are  looked  upon  as  obsolete,  some  as 
ridicoloiis,  and  others  unnecessary  in  the 
present  establishment ;  yet  what  Dr.  Bent- 
ley  observed  of  Trinity  College  statutes, 
Uuruig  bis  disagreement  with  the  fellows  of 
that  society,  niigfit  be  urged  concerning 
these :  *^  Some  are  my  club,  and  others  my 
rusty  sword,  vihich  I  can  draw  upou  occa- 
sion^'' 

The  terms  are  three  in  number,  Michael- 
mas term  commences  on  the  tenth  of  Oc- 
tober, and  terminates  the  sixteenth  day  of 
December ;  Lent  term  begins  January  thir- 
teen, and  is  concluded  on  the  Friday  imme- 
diately preceding  Palm  Sunday ;  Midsum- 
mer term  begins  one  week  after  Easter 
day,  and  ends  on  the  Friday  following  com- 
mencement day,  which  is  invariably  tJie 
fin»t  Tuesday  in  July.  Upon  the  dcceasif 
of  a  member  of  the  Senate  during  the 
term,  and  within  the  Univeisity,  appli- 
cation is  made  to  the  vice-cliancellor,  and 
the  bell  of  the  Univenity  is  foiled  for  one 
hour,  term  iustantly  commences  for  three 
days,  and  for  that  period  lectures  and  dispu- 
tations cease. 

Most  of  the  statutes  made  for  the  govern- 
ment of  the  sixteen  different  colleges  dic- 
tate that  the  members  or  fellows  of  them 
«hall  be  exclusively  KngUshmen,  and  some 


even  prescribe  that  tliey  must  be  natives  of 
particular  counties  and  districts ;  heoee  ao 
invidious  distinction  is  created  between  the 
residents  of  the  northern  and  southern  parts 
of  this  Island,  which  though  united  for  a 
long  time  past  in   political  matters,  are 
most  con^letely  separated  in  the  pursnit  of 
knowledge,  and  it  u  too  much  to  be  feared 
that  tilts  circumstance  vs  tlie  real  cause  of 
tlie  affected  contempt  of  the  degrees  and 
academic  lionours  granted  by  seminaries  of 
learning  in  Scotland  and  Ireland.    It  b  ai» 
gttter  that  tlie  individuals  who  fonoded  the 
colleges  at  Cambridge  and  Oxford  slMmld 
have  concurred  in  this  narrow  and  iDibcial 
conduct  almost  universally,  as  they  each 
liad  a  strong  ^ense  of  religion,  which  how* 
ever  does  not  appear  to  have  taught  tbem 
tlie  best  principle  of  it,  brotherly  love.    As 
a  few  of  the  colleges  admit  of  general  com* 
petition  for  fellowships,  and  the  members  of 
the  two  Universities  seem  sensible  of  the 
injustice  and  impolicy  of  such  distioctioBS, 
we  may  venture  ,to  hope  some  method  will 
be  devi>ed  ere  long  to  obviate  or  reiBove 
them.    The  following  regulation  applies  lo 
a|l  tl.ti  colleges  at  Cambridge,    **  Whoso- 
ever liath  one  English  parent,  altlMNigh  he 
be  born  in  anotlicr  country,  shall  be  rstwim 
ed  as  if  bum  in  that  county  to  which  his 
English  parent  belonged.    But  if  both  pa> 
renu  are  English,  he  shall  be  reckoned  of 
that  count}'  to  which  his  father  belonged.** 
The  colleges  are  thus  constituted:  The 
head,  by  which  odd  term  the  master  a  de- 
signated, viiio  is  generally  a  doctor  of  difi- 
nity ;  but  Caius  college  may  be  governed 
by  a  doctor  of  physic,  and  Trinity  nrasi 
have  a  doctor  of  laws;   the  principal  of 
King's  is  styled  provost,  and  of  Qneen^ 
president.    Tlie  fellows  are  general^  ba- 
chelors of  divinity,  bachetors  or  masters  of 
arts,  and  others  are  bachelors  and  docton 
of  law  and  physic,  partieulariy  at  th^  two 
colleges  of  Trinity-hall  and  Cains.   There  is 
a  di:»tinction  between  the  fellows,  who  are 
divided  ijito  chisses,  called  regular  and  bje ; 
the  latter  are  considered  as  merely  hono- 
rary, never  succeeding  to  college  prefor* 
.meiit,  nor  having  any  concern  whatever  in 
the  afiatrs  of  it,  but  are  allowed  an  inconsi- 
derable sum  annually  by  tlieir  req>ecttve 
colleges,  which  act  as  trustees  for  them, 
tliey  are  denominated  Perse  Wortley,  York- 
shire,  Coventry,  Piatt,  Dixie,  and  Tiver- 
ton.   Clergymen  who  are  termed  conduits 
are  employed  iu   tlie  several  institutions 
Bs  chaplains,  and  perform  some  of  the  dni. 
ties  belonging  to  that  office. 
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Hiere  «re  noblemen  gradiuites,  doctors  the  rank  of  fellow  commoBert,  bnt  they 
m  the  diflRerent  fiu^nltieii,  and  bachelors  of  cliiefly  apply  to  the  onges  of  the  htU  and 
divtntty  (who  have  beeii  masters  of  arts),  ctiapel,  besides  which  their  academic  habits 
whose  names  are  nn  the  boards,  and  are  all  are  ornamented  with  gold  or  til?er.  Feati- 
members  of  tlir  Senate  ;  they  reside  in  the  oners  and  scholars  pay  for  their  roooM,  corn- 
University  occasionally,  but  have  no  fur-  raons,  &c.  Those  who  ei^oy  acholanhipt 
ther  chum  upon  a  college  than  the  general  read  the  graces,  lessons  in  the  rttoal,  &c.  Of 
respect  doe  to  their  rank  in  the  honours  of  tiie  sizars  it  has  been  observed,  they  are  geoe* 
the  former;  their  charges  are  ioconsider-  rally  mm  of  inferior  fortune,  tfaoa^  0[e, 
able  for  kec|>ing  their  luunes  on  the  boards,  quently  by  their  merit  they  succeed  to  the 
being  ahcmt  tour  ponnds  per  annum.  highest  honours  in  the  University.  They  ami. 

Graduates,  neitlier  members  of  the  Se-  ally  have  tiieir  commons  free,  and  receive  v»- 

nate,  nor  in  statu  pupilhiri  are  liachelors  rious  emoluments,  by  which  means  they  are 

of  divinity,   and  denominated   four   and  enabled  creditably  to  proceed  through  their 
twenty  men,  or  ten-year  men.    These  are  ,  criorse  of  education.    Most  of  oar  church 

generally  clergymen  that  procure  the  dig-  dignitaries  have  tieen  of  thb  order, 
nities  of  the  University  in  addition  to  their        Such  is  the  general  outline  of  an  Engliih 

wealth  and  pretierment    at  an  easy  rate,  University,  a  constitution  the  work  of  ages, 

witliout  the    formalities  of  an  education  with  numerous  perfections,  and  with  vety 

witliin  its  jiuisdiction.     Oxford  does  not  few  errors ;  onr  con6ned  limits  will  not 

permit  this  metliod  of  paruking  of  acade-  permit  us  to  enlarge  as  we  conki  wish  upon 

mic  titles,  and  indeed  the  possessors  of  the  forms  adopted  in  the  arduous  nndertak* 

tliem  enjoy  bnt  little  repnUtion  derived  ing  of  teadiing  the  sciences  and  a  taste  for 

from  such  at  Cambridge.    They  are  tole-  poUte  literature  united,  but  we  may  safely 

rated  by  the  sUtutes  of  Elitabeth,  which  My  tliey  seem  such  as  are  best  calcolated 

alk>ws  penons  who  are  admitted  at  any  for  the  final  purpose  and  to  excite  emnl^. 

college,  when  twenty-foor  years  of  age,  and  Hon,  and  we  are  supported  in  this  aiaertioB 

upwards,  after  ten  years  (during  the  last  two  by  tlie  fiict  that  no  other  Uoiverrities  have 

of  which  they  must  reside  the  greater  part  excelled  those  of  England  and  Great  Bri« 

of  three  several  terms)  to  become  bache-  tain,  in  the  acgregate,  in  the  prodnctioii  of 

lors  of  divinity,  without  taking  any  prior  excellent  philosophers  and  respectabia  di* 

degree.  vines.    Superficial  knowledge  is  held  in  do 

Bachelors  of  law  and  physic  sometimes  kind  of  estimation  at  either  of  our  great 

put  themselves  to  the  unnecessary  expense  seminaries,  the  very  essence  and  causes,  aa 

of  keeping  their  namr a  npon  the  boards  well  as  effects,  most  be  expkn^  to  sa^sfy 

till  thc^  obtain  the  distinction  of  doctors  ;  the  expectations  of  the  varioos  profeaaor^ 

barlielors  of  arti^  on  the  contrary,  who  are  formed  by  long  experience  and  uwihMited 

in  statu  pupiUari,  and  pay  for  tutorage,  assiduity;   a   young  man  mntt  theitlbm 

whetl^r  resident  or  non-resident,  generally  study  vigorously,  and  withont  rehuntioo» 

keep  their  names  on  the  boards  to  evince  for  two  years  and  one  qoarttr,  ere  be  veo* 

their  desire  of  becoming  candidates  for'fel-  tures  to  appear  in  a  pabhc  exercise  before 

lowships,  or  members  of  the  Senate;  they  the  Univenity.  The  first  year  boccnpied  by 

may,  however,  enue  their  names,  and  save  lectures  from  Euclid,  with  the  first  six  books 

the  expejiaes  of  tutorage  and  coUega  dctri-  of  which  he  must  be  thorobghly  acquainted, 

menta,  and  taka  the  degree  of  A.  M.  after  and  the  principles  of  algebra,  plsine  ti%D- 

the  usual  time,  by  inscribing  their  names  a  nometry,   and  conic  sections.      Difleralt 

few  days  before  their  incepting,  and  paying  colleges  have  thehr  petuliar  systems,  but 

a  quarter's  tutorage;   some  of  these  are  mechanics,   hydrostatics,  optitt,  flnxioBS, 

called  bachelors  commoners,  as  they  are  and  a  part  of  Newton's  Princtpia,  with  the 

allowed  to  dine  with  the  fellows,  and  when  method  of  Uicrements,  differential  method, 

under  graduates  they  were   IbUow  com*  and  similar  miscelhinea,  art  the  pnmits  of 

moners.  "*  the  tecond  year ;  to  the  third  belongs  astro* 

The  fellow  commonen  are  almost  nntver-  nomy,    the  Priocipia  already  SNatiooed, 

sidly  the  younger  sons  of  titled  persons,  or  spherical  trigonometry,  the  moat  diOenlt 

the  sons  of  men  of  ancient  fiimihes  and  pro-  and  important  paru  of  imdons,  alfebra, 

perty ;  the  denomination  of  those  OMMt  pro-  and  geometry :  'his  bat  term,  or  the  firH 

baUj  originated  from  the  privfitge  they  Urm  of  the  fourth  year,  reqoiret  all  the 

ei^oy  of  dining  with  the  fettowa.    There  energies  of  his  mind;  he  is  aov  more 

are  some  fhw  eichwve  "righti  ntlMhed  to  dccfiy  m^mti  hi  the  anlMai  cendict  of 
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the  scfaook  witli  all  his  rivab,  aod  prepar-  NatnnU  order  of  Conpontae  Discoideap. 

ing  binself  for  the  Senate-hoose  examiiia-  Corymbifene,  Jostieo.  Essential  daracter : 

tior^  calyx  fiYe-kaved ;  leafleU  ovate ;  florets  of 

Having  completed  this  coune  of  natural  both  disk  and  ray  five ;  leed-down  DMie ; 

philosophy,  we  shall  next  turn  onr  attention  receptacle  naked.  There  is  bat  onespccseSy 

to  the  mode  adopted  in  the  second  bead  of  riz.  U.  camphorata,  a  native  of  SarinaBi. 
academical  stndies,  or  tbe  coone  of  moral        VOIC£.     The  parts  emplofyed  io  the 

philosophy  in  tbe  attainment  of  this  branch,  prodnctioa  of  the  voice  auv,  tbe  tracbem  or 

The  first  year  is  devoted  to  Locke  and  vrind-pipe,  by  which  tbe  air  panes  to  and 

logic,   and    the  two  following  to  Ptfey,  fimn  tbe  lungs :  the  hrynz,  wfaick  is  aihort 

Hartley,  Burlaaragni,  Rutherford,  Cterke  and  cylindrical  canal  at  the  head  of  tlw 

on  the  Attributes,  and  other  antbora  whose  trachea;  and  tbe  glottis,  which  is  a  amall 

writings  are  of  a  similar  tendency,  and  oval  chink  betweoi  two  semiciimlar  mem- 

those  are  made  the  subjects  of  various  or-  branes,  extended  horizontally  from  the  ea- 

<leff»  of  lectures  in  the  difierent  colleges ;  tenng  side  of  the  htfynx. 
lectures  on  tbe  chronology,  geogiaphy,  laws.        The  trachea  so  aiiicfa  resembles  a  flate, 

religioos  rites  and  customs  of  the  nations  that  tbe  ancients  attributed  the/ormatiaa 

which  are  mentioned  in  the  Old  and  New  of  the  vmcc  to  the  trachea,  as  much  as  the 

Testaments,  iu  some  degree  derived  from  formation  of  the  sound  to  the  body  of  the 

Ueausobre,  but  partly  from  other  sources,  flute  ;  and  till  the  commenrement  of  the 

are  also  given  to  promote  an  accurate  know-  last  century,  it  was  generally  imagined  that 

ledge  of  the  foundation  of  our  faith.    Un-  tbe  trachea  had  at  least  a  considerable  part 

fortuaatdy,  although  tliese  methods  of  pro-  in  the  production  of  the  voice.    M .  Dodwt 

moting  the  studies  of  the  pupils  were  wisely  has  established  the  coutrary.    He  observed, 

coDcetvedy   and    are    generally    executed  that  we  neither  speak  nor  sing  In  diawii^ 

with  great  ability  and  advantage,   there  in  our  breath,  but  only  vrhen  we  expd  that 

have  been  instances  of  neglect  and  very  which  we  have  mhaled ;  and  that  tke  an* 

slight  attendance.  thus  expelled  finom  the  lungs  passes  tluoagjb 

Tbe  third  head  inchides  tbe  belles  lettres,  vessels,  which  increase  in  size  as  tbcsr  db- 
or  dasiicay  and  this  of  all  the  variety  of  tance  from  the  lungs  increases ;  and  fiaally, 
pursuit  secflw  the  most  saccessfol  in  each  through  the  trachea,  which  is  the  most  capa- 
of  the  colleges,  as  every  term  has  an  appro-  cious  of  any  :  so  that  the  air,  instead  of  be- 
priale  selectiott  of  the  best  for  the  lecture-  ing  there  confined  and  increasing  ia  veto- 
room,  vrbea  extracts  from  the  most  ap-  city,  loses  it.  But  the  opening,  deaoms- 
proved  authors  of  antiquity,  judiciously  nated  the  glottis,  being  very  narrow  in 
commented  on,  aad  compared  with  simi-  comparison  with  the  size  of  the  trachea,  the 
lar  passages  fit>m  modem  writers,  forms  a  air  can  never  pass  throueh  it  without  ac- 
source  of  entertainment  highly  grateful  as  quiring  a  considerable  degree  of  velocity : 
well  as  usefitl.  Besides  the  exertions  of  so  tliat  the  air  thus  compressed  arid  forced 
the  tutor  in  this  particular,  the  students  on,  coinmonicates  as  it  passes  a  vibratory 
deliver  either  written,  or  riva  voce,  compo-  motion  to  the  particles  of  the  two  lips  of 
sitions  in  tiieir  respective  chapels  weekly,  the  glottis,  which  produces  that  eflect  oo 
which  may  be  in  the  Latin  or  English  Ian-  the  air  which  we  call  sound.  Tbe  soaod 
gnages.  The  author  of  tlie  little  hot  vain-  thus  formed,  passes  into  the  cavity  of 
able  work  before  mentioned,  very  properly  the  mouth  and  nostrils,  where  it  reverbe- 
observes,  that  emulatioo  of  an  honourable  rates ;  and  Dodart  prove«,  that  this  rever- 
kind  is  excited  by  prizes  and  rewards  in  beration  is  what  principally  gives  the  eflect 
most  of  the  colleges,  and  this  emnUtion  is  to  tlie  Toice.  The  different  parts  of  tbe 
not  of  the  dangerous  nature  too  often  per-  mouth,  each  io  its  turn,  contributes  to  these 
ceptible  in  inferior  seminaries,  as  the  first  reverberations,  and  modifie.4  them  ;  and  it 
man  in  each  year  feels  his  inferiority  to  is  this  mixture  of  different  rcverberatioas, 
those  a  few  years  older  than  himself,  and  well  proportioned  to  one  auotlier,  vrhich 
the  pre-eminence  over  his  own  year  in  hi^  produces  iu  the  human  voire  a  harmony 
own  college,  may  receive  a  mo>t  violent  which  no  instrument  can  equal.  When  the 
check  in  the  collision  with  the  rival  heads  parts  are  defective,  much  of  this  pleasore  ii 
of  his  ovm  standing  in  fifteen  otlicr  col-  lost.  It  19,  then,  the  cavity  of  the  mouth, 
loges.  ^'f'-  thtit  more  property  answers  to  tbe  body 

UNXIA,  in  botany,  a  genus  of  the  Syn?e-  of  th^  thite :  the  trachea  only  (bmishes  tbe 

nrsia  Polygamia  Soperfliia  rla«ii  ar.d  order.  »ir,  like  the  sound-board  of  the  organ. 
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Tkt  lilotiu,  by  miata  of  different  miw-  lti«  voice  has  puseJ  tbe  Isrjnx. 

I'lei,  on  be  exUDded  or  (]iortc!ned,  can  plr^l  arlii'iibiic  Munda  are  lliose  nliirii  pf*-   i 

be  ililalvd  or  contracled  ;  and  il  is  Ihcw  ri^ed  I'roui  nil  ijvn  luonlh  :  (lie;  atuMlittto   1 

cbaugei  whicli  produce  all  Uie  variety  of  modilii'd,  IUbi  [lity  are  called  in  louwotber  1 

tone.  Hic  narrower  Ihtoptuiiigtliegrialet  laogiugia  by  Ihc  lens  voice,  aud  h 

the  mpidilj  with  wbicb  tbc  air  pauet,  and  own,  froni  a  dtrivative  of  the  uiine  \ 

tbemoreacDtelhe  tooad;  iipnce  tliose  vilw  Li  iiBusmilUni;  thoc,  tiie aperturet  cf  tha  '' 

wiilied  to  Rite  Uicir  voice  a  very  bi|h  toup,  moutb  may  be  pntly  large,  or  lomewhu    ' 

would  luffocate  IfaemMivci  if  tliey  conii-  aniaUer,  or  very  small;  whirl)  produce*  oi 

Duedilinfficieiilly  loDgi  for,  as  tliey  almott  »et  of  ilie  variations  of  vowel  sonndi;  he- 

rulircly  close  tbc  ^tiiit,  very  little  air  can  Me^  in  pauius  tbrougli  the  open  moutfa, 

iuue;  aud  tbey  are  in  a  umilar  sitnation  the  voice  may  be  gently  acted  upon  by  tbe 

with  Ihow  whoie  respiratioo  is  stopped  by  lipa,  or  by  tlie  lan^ue  and  the  p^ati^,  or  by 

liaopDf,  drownini;,  &c.    But  if  the  open-  the  lon^e  and  Ibroali  and  henc«  anolher 

inn  of  the  glattji  be  too  much  dilated,  the  source  of  variation ;  and  thus  nine  timple 

air  will  p«si  loo  eaiily  to  produce  any  vi-  vowel  lounds  are   produced.     When  tbe 

bration:  iH-'Ucr  tlioie  who  widi  to  |[ive  their  voice,  initspauafie  Ibroniih  the  moulh,  in 

voice  too  deep  a  tone,  cannot  produce  any  totally  intercepted,  or  itrongty  compieued, 

(ouud.  there  it  Ibrined  a  certain  modifiGsiioti  of 

TbB  power  of  rontncliou  and  ddation  articulate  f  oundi,  which  is  called  a  roiuo- 

is,  perbapt,  tbc  moit  wonderful  part  of  the  naot.    Silence  is  Uie  effect  of  a  total  iniei^ 

mecliatmoi  of  tin  voice.    The  diameter  of  ceplion ;  and  indistinct  wund,  of  a  &troag 

the  glottii  never  exceeds  ^th  of  an  inch :  compreuion :  hence  a  conMnant  is  not  at 

now,  suppose  a  penon  capable  of  soimdiDR  itself  u  iltslinci  articulate  voice ;  and  its  in- 

twelve  notes  (to  which  the  voice  easily  Hiicnre,  in  varying  the  tones  of  lanmace, 

rraeUei),  there  miul  be  the  diffeicncc  of  rsuiiot  be  perceived,  unless  it  be  accompa- 

i^th  port  of  an  inch  for  each  nolr,     Uol  if  nied  with  an  openiuf  of  the  mouth,  that  ■■ 

we  consider  the   subdivision  of  notes  of  by  a  vowel  sonud. 

Hhich  the  voice  is  capable,  the  motiou  of  SatU  is  the  nalnre  of  the  mednnism  of 
tlic  lidet  of  the  gloltis  oppean  itill  more  the  human  voice ;  to  complicated,  yet  so 
minute ;  for  if  of  two  rbords,  so  stretched  Mmple:  and  when  we  conrider  the  great 
a>  lobe  exactly  in  unitoo, one  be  shortened  vanely  of  siotiaos  neceuaiy  lo  be   per- 
Ibe^tb  part  of  its  lFnglh,acDrrecl  ear  will  formed  by  everyone  who  i^eakt  wiib  con- 
perceive  the  difference  of  tbe  (wo  sounds;  ■DouflucDcy.iDaieadafturpriie  thatrbildrm 
and  a  good  voice  will  sound  tbe  ditfeteore,  are  so  louf  before  they  can  irticulatr,  i 
which  is  only  ^Ui  part  of  a  note.    But  sup-  express  a  chain  of  ideas  by  words,  we  si 
pose  dial  a  voice  can  divide  a  note  into  "ec  eroiind  for  admiration  Ihsl  this  most 
11)0  parts,  it  will  follow  that  the  different  valuable  acqaisiiion  is  made  so  early,     Tka  I 
openings  of  the  glottis  will  he  1  TOO  in  tlie  tact  appew*  lo  be,  that  the  powers  of  at^  I 
,V.th  ofaa  inch, each  of  which  will  prod  nee  a  talion  ore  at  that  prriod  the  principal  aonicM  1 
■ouod  perceptible  to  a  good  ear.    But  the  »■'  improvement ;  and  the  organs  being  tlHB   1 
moveirient  of  each  tido  of  the  glottis  bein^  more  capable  of  the  requisite  variaiioo  tt  I 
ei]ual,  it  is  necessary  Is  double  Uiis  mim-  flexure  Iban  in  Ihe  later  period)  of  lih,    ' 
her,  and   the  side  of  tlie  glottis  acliially  sounds  are  ac<|Bired  (not  indeed  willia«t 
divides  tbe  j,tb  of  an  inch  into  noo  eijnal  facli  trouble,  and  almost  luceisani  exefS   J 
pans ;  that  eacJi  vibiaUon  is  „|,ai'b  part  of  tion),  whith  at  the  age  of  natdiuud  haflc   I 
■n  inch.  the  best-directed  exertion.                           ■   I 
Ai  yei   wc  have  simple,   unariicnlatrd  VOIDED,  inhrraldry,  is  understood  ef  I 
tound .  such  as  when  we  sing  tlie  notis  of  an  ordinary  wIkwf  inner  or  middle  pari  ti  f 
a  tune  without  words.    Speech  is  made  up  cut  Out,  leaving  nothing  but  it*  edges  U   I 
of  articulated  voice;  ihal  is,  voice  modi-  slrow  its  form,  so  that  the  field  appraifj 
lied  by  ilie  action,  not  of  the  liingi,  the  through  it.     Hence  it  is  needless  lo  expt««  1 
trachea,  or  llio  hujin,  bat  of  the  thmat,  the  eolonr  or  metal  of  ibe  voided  part,  b«i  1 
paktr,  leath,  tongue,  and  lips.     Rvenr  va-  cause  li  mmilof  conne  be  that  oftlK:  flel^  ■ 
riation  in  lone,  however,  is  produced  by  a  The  eioia  voided,  diffrn  Ihini   Ihe  entfV 
varlalioD  in  the  glotiB  .  and  iaslrenigth.  by  llmbfrated,   in  thai   Ihe    tatter  does    noil 
Ihe  action  oftlieluuei :  so  that  all  the  pant  show  the  field  Ibrousli  it,  as  Ihe  other  itoCPl 
of  this  compbealed  mechanism  are  conti-  and  the  tame  nbUIni  in  other  ordinaiicg 
nually  employed-    Arlicnhitian  hc^ni  when  VOtUr.K,  in  hentdrv,  nnr  of 


VOLCANOES. 

of  osinK  them.  Sir  William  Hamilton  also  lanzaoi  neter  disco? ered  Uiesc  fni<nt>vDis 
foQDd  it  very  great,  and,  dropping  some  flattened  or  indented,  as  if  they  had  fallen 
pieces  of  wood  into  tlie  fissures  of  a  mass,  on  some  hard  substance  when  in  the  con- 
situated  four  miles  from  the  volcano,  they  sistence  of  paste. 

immediately  took  fire ;  but  Spallanzani  il-        With  respect  to  the  rapidity  of  its  mo- 

Instrated  this  fact  more  decidedly,  by  pass-  tion,  this  must  greatly  depend  upon  tlie 

log  a  body  of  lava  near  the  upper  crater  of  qnantity  ejected,  as  well  as  the  intensity  of 

^tna,  visibly  red  liot,  even  in  full  day-light,  its  heat :  when  an  opportunity  happens  for 

which  bad  flowed  firom  the  monntain  eleven  attentive  observation,  the  lava  Isu  been 

montlis  before.  known  to  rise  suddenly  to  tlie  smnmit  of 

It  is  supposed,  that  the  volcanic  fires  of  the  crater,  and  as  suddenly  ovcrflowin|»itji 

Iceland    are    vi^ry  active   and   powerful,  boundaries,  rash  down  in  various  rinilets  of 

which  is  inferred  from  tlie  incompetency  fire;  indeed  Bottis  compares  it  to  ^aH- 

of  the  blow-pipe  to  fiise  the  glass  issuing  quor  whidi  boils  in  a  vessel,  and  rises  and 

from  them.    Vallisueri,  describing  a  new  overflows  the  edges  of  tliat  vessel  from  tlie 

Tolcanic  island,  which  rose  from  the  sea  in  violence  of  the  beat."  The  lava  from  Vesn- 

the  year  1707,  near  Santorioe,  asserts,  that  vius,  issuing  in  1751,  flc^d  over  the  space 

the  s^  in  its  vicinity  became  so  violently  of  twenty-eight  palms  in  one  minute;  in 

heated,  that  vast  numbers  of  fish  perished,  1754,  it  proceeded  in  two  branches,  at  the 

and  were  actually  boiled ;  and  it  is  well  rate  of  thirty  feet  in  forty-five  seconds,  and 

known,  that  the  same  cause  melted  the  afterwards  uniting  at  tbirty-Uirec  feet  ao 

pitch  in  the  seams  of  ships*  bottoms,  and  fifty  seconds :  to  these  facts  may  be  added 

occasioned  their  leaking:  this  modem  fiict  the  testimony  of  Sir  William  Hamilton,  wlia 

is  corroborated  on  the  authority  of  Strabo,  thought  its  velocity  in  l?!}.*),  equal  to  tfait 

wlio  declares,  that  the  sea  was  observed  to  of  the  Severn,  at  the  passage  near  BristoL 

boil  for  four  days,  between  Thera  and  The-  It  may,  however,  be  necessary  to  observe, 

rasia.    The  complete   fluidity  of  lava  is  that  the  fluidity  of  the  matter  doea  not  al- 

another  convincing  proof  of  the  excessive  vrays  alone  occasion  its  motion,  which  may 

heat  prevailing  in  the  centre  of  volcanoes,  be  accelerated  by  a  great  descent;  or  tke 

M«  Bottis  produces  two  instances,  derived  violent  pressure  of  fresh  lava  constantly  •- 

firom  Vesnvins  in  1771  and  1776,  which  dc-  suing  from  the  source,  particularly  as  htm 

moostrate  that  this  fiery  mass  assumes  a  are  known  to  harden  when  actually  mov- 

state  of  liquidijty  almost  eqiuil  to  water:  the  ing,  so  as  to  produce  a  sound  when  strnck, 

Professor  mentions  four  hills  to  have  arisen  and  to  bear  stones  tlirown  on  theur  snrftoe; 

suddenly  in  the  first  case  near  the  aperture  but  to  phce  this  iact  beyond  a  doubt.  Sir 

whence  the  hirva  proceeded,   and   from  William  Hamilton  informs  us,  timt  himself 

tliree  of  those  in  the  shape  of  cones,  l<:$ned  and  others,  following  the  example  of  Mr. 

streams  of  the  melted  matter,  exactly  re-  Jaroineau,  British  Consul  at  Naples,  ac- 

sembling  fountains  of  water.     During  the  tnally  crossed  a  movinir  mass  alcove  fifhr 

eruptions  of  Uie  latter  year,  fresh  lava,  rush-  feet  in  breadth  ;  yet    even  tlius  cirvmn- 

ing  from  tlie  crater,  fell  upon  tliat  of  1771,  stanced,  tlione  dreadiiil  rivtrs  of  fire  have 

and  rebounding  irom  it  into  the  air,  there  been  known  to  reach   tlie  sea  eiehfeen, 

congealed  in  various  figures  capriciously  twenty,  and  even  thirty  miles  firom  their 

ramified,   and   terminating   in  thin  sharp  commencement. 

points  like  needles.  A  circumstance  ob-  The  arguments  used  to  e«ta1>HsIi  an  idea 
served  by  Sir  William  Hamilton,  Count  de  that  fires  excited  aud  maintained  by  hu- 
Wilzeck,  Cardinal  Herein,  and  the  Arch-  man  mean»,  exceed  tliosp  of  volcanic  origin 
duke  Maximilian  of  Austria,  in  the  year  in  force,  lie  in  a  very  small  cbnipais  indeed ; 
1775,  seems  to  cstablisli  the  fact,  that  the  they  are  derived  from  ohs^ervinL',  that  some 
fluidity  of  the  lava  lias  been  such  at  times,  furnaces  '*  vitrify  Invas  more  decidedly  than 
as  to  separate  into  portions,  which,  being  volcanoes,  and  melt  schorU  which  re- 
thrown up  from  the  crater,  fell  again  near  main  perfect  in  tlie  former.''  Dolomicu 
it,  in  a  state  so  soft,  that  a  guide  who  assist-  places  this  supposition  in  ar  clear  point  of 
ed  in  conducting  these  illustrious  visitors,  view,  in  a  memoir  pnbHshcd  by  him  of  ba- 
perceiving  a  fragment,  parsed  his  stick  saltes.  **  I  shall  at^iii  repeat ^^  ohiterves 
through  it,  and  presented  it  thus  to  tiic  this  celebrated  French  naturalist,  '*wliat 
Prince,  viho  ordered  both  to  be  deposited  cannot  be  too  fn^quently  inculcated,  that 
in  his  private  museum  ;  this,  however,  se.l-  lavas  arc  not  vitrifications ;  their  fluidity  is 
dom  occurs,  at  least  the  indefatigable  Spal-  similar  to  that  of  mptah  reduced  to  fusion  ; 
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H  does  not  cfaanee  the  order  and  maimer  of 
beinf ,  of  the  coutttoent  parts  of  tlie  lavan. 
Wben  they  cease  to  flow,  they  resume,  like 
metals,  the  icrain,  texture,  and  all  tlte  cha- 
racten  of  their  primitive  base;  effects 
which  we  cannot  produce  upon  stones  in 
ourfuruaces,  since  we  know  not  how  to 
soften  them  by  6re,  withoat  chanj^ng  the 
manner  in  which  they  are  aggreinted.  The 
fire  of  volcanoes  has  not  that  intensity  which 
/  b  supposed,  and  produces  its  effects  rather 
by  the  extension  and  duration  of  its  action 
than  by  its  activity.** 

Argnuig  upon  these  various  iacts,  and  re- 
marks of  hu  own,  leading  to  the  same  point, 
8paUanxsni  candidly  acknowledges,  tliat  he 
had  been  more  than  once  inclined  to  be- 
lieve,  that  our  fires  possessed  more  energy 
than  those  of  volcanoes ;  a  number  of  expe* 
riments,  however,  induced  him  to  say,  tliat 
**  these  fiKts  prove,  first,  that  it  is  not  al- 
ways tm^,  that  volcanic  tiics  are  insuffi- 
cient for  the  fusion    of  shorts;   secondly, 
by  the  vitrification  of  the  garnets,  they  con- 
firm the  powerful  activity  of  those  fires ; 
thirdly,  that  tliose  fires  operate  in  a  man* 
ner  ni  some  measure  unknown  to  us ;  since, 
at  the  same  time  that  they  vitrify  the  gar- 
nets, they  leave  the  base  in  which  tliey  arA 
included  in  a  state  perfectly  recognisable, 
notwithstanding  tiat  the  former  are  refrac- 
tory to  the  fire  of  the  fiirnace,  while  the 
hitter  is  easily  fosible."    It  has  been  a  ge- 
nerally received  assertion,  that  volcanoes 
emit  flame  during  eruption,  and  that  flow- 
ing lavas  are  attended  by.  the  same  accom- 
pamoicnt  of  fire ;  this  supposition  is  erro- 
neous, as  may  he  proved  by  referriiif  to 
the  works  of  Serao,  Father  Torre,  Bottis, 
and  Sir  William  Hamilton,  all  of  whuui  will 
be  found  to  havr  omitted  the  observation 
of  flames.    The  fint  expressly  sa>s  of  the 
lavas  ot  Ve«uviti»,  '*  tliat  when  seen  by 
uigbtj  at  any  cKstaiice,  they  emit  a  'light, 
not  shininir,  like  a  briglit  flame,  Imt  of  a 
dead  kind,  hke  that  of  red-hot  snhstaQces 
which  bum  without  flame ;"  and  the  last 
mentions,   that   he    has  ^observed  upo» 
mount  Ve?>uvitL«,  that  soon  after  a  lava  has 
l>ome  down  snd  burned  a  tree,  a  bright 
flame  isnnes  from  its  snrfiMse ;  ottierwise  I 
have  never  seen  any  flame  attending  an 
eniption  :*'  adding,  that  the  Uglit  r«  fleeted 
on  the  sasoke,  as  it  rises  from  the  crater,  by 
the  raging  of  the  fire  in  the  galph  beneath, 
hi  frcycntly  mittakeo  for  flaoM.    SpaUan- 
wmd  cooiraH  the  opinion  of  these  accmte 
dMerveiBy  aad  deckris  be  never  saw  flame 
VOL.  VL 


in,  or  proceeding  (torn,  any  of  the  craters 
he  examined. 

Faujas  thought  it  not  improbable  that 
fire  united  with  water  may  produce  some  of 
those  combinations  of  which  we  know  not 
tlie  origin ;  he  says  on  this  subject,  '^  I  al- 
most incline  to  be  of  opinion,  that  the 
aqueous  fluid,  raised  to  a  degree  of  eboUi« 
tiun  and  incandessence,  of  which  oar  feeble 
furnaces,  can  give  us  no  idea,  sometimif 
concurs  with  tlie  inactive  and  concentrated 
fire  which  exbts  in  tlie  immense  volcanic 
caverns,  and  tliat  from  this  concurrence 
results  a  multitude  of  combinations  hitherto 
unknown  to  lui,  which  take  effect  oh  the 
stones  and  eartlis  that  remain  perhaps  whole 
ages  in  these  buniiDg  giilplis,  where  the 
fire,  intent  to  destroy,  has  for  its  adversary 
tlie  water,  which  incessantly  creates  and  op- 
poses to  it  all  the  forms  and  modifications 
of  which  the  matter  b  susceptible.** 

It  will  now  be  neceoary  to  mention  some 
of  the  effects  of  gas  in  the  operations  of 
these  fierce  mtemal  fires :  it  b  well  knows 
that  their  violent  efforts  to  reach  the  sur* 
foce  of  the  liquified  masses  contained  in  cra- 
ters causes  it  to  rise  suddenly  from  the  bot- 
tom, completely  filling  tlieir  whole  circum« 
forrnce,  and  at  length  forcing  it  over  the 
sides  in  destructive  streams,  which  over- 
whehn  in  their  passage  every  ol^ect,  either' 
natural  or  ar^ficial.    Spallanaani  made  ten 
dbtinct  experiments,  in  order  to  obtain 
some  idea  of  the  nature  and  eflects  of  gas 
as  exhibited  by  volcanoes ;  for  thb  purpose 
he  made  use  of  difiFerent  lavas,  enamels,  and 
ghMses,  ejected  from  them,  and  the  conse- 
quence was,  a  conviction  that  the  bablilet 
and  inflations  of  varioos  dimensiotts,  ob- 
servable in  these  substances,  are  not  pro- 
duced by  the  action  of  any  permanent  gas« 
^  but  by  th«it  of  an  aeriform  fluid,  produced 
by  the  excessive  attenuation  of  those  same 
products,  in  consequence  of  heat"    Dr. 
Priestley  made  similar  experiments,  which 
differed  in  some  degree  from  those  rokited  by 
the  above  celebrated  liaUan  naturalist.  The 
doctor  fus<»d  4^  ounces  of  lava  from  Iceland 
in  a  sand-stone  retort,  and  obtained  twenty 
measoret  of  air,  half  of  which,  at  the  eom- 
mencement  of  the  process,  was  carbonic 
acid  gas,  and  the  remainder,  in  parity  l.7jiy 
eitinguiithed  a  candle ;  lietween  the  intcrw 
slices  of  thb  lava  was  a  sand,  which  the 
operator  couhi  not  separate  firan  it    Five 
onnces  and  an  half  of  Veanvian  Uva  pra> 
dnoed  thirty  aeanraa  of  ^r,  withasUghl 
appcaranoa  cf  cvbcwo  add  gni.  the  nm 
hi 
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wai  azotie  gas,  from  the  degree  1«64  to  certained  by  the  husing  sounds  attending 

1.38,  with  respect  to  what  came  last.    On  eruptions ;  unfortunately,  though  those  vm- 

cooling,  the  residue  broke  the  retort  by  its  pours  offer  tlieuMelves  to  examination,  it 

excessive  inflation.  would  be  impossible  to  collect  any  part  of 

Without  entering  into  an  examination  of  them  without  exposing  the  life  of  the  expe- 
the  difference  of  opmion  existing  between  rimentalist  to  almost  certain  destruction, 
these  philosophers,  we  shall  give  an  extract  we  must  therefore  admit  their  existence, 
from  the  works  of  Spallanzani,  that  fully  and  conjecture  must  supply  the  rest. 
illBStrates  this  part  of  our  sulgect ;  *'  I  shall,"  It  will  be  recollecUd  that  all  volcanoes, 
he  observes,*' now  pcoceed  to  enquire  what  at  present  in  a  state  of  activity,  are  snr- 
part  this  aeriform  vapour  acts  in  the  erup-  rounded  by,  or  situated  very  near,  the  sea, 
tiont  of  volcanoes.  Where  it  exists  in  the  hence  it  appears  clear,  that  the  agency  of 
depths  of  a  volcanic  Whiter,  abundantly  that  body  i«  extremely  powerful  in  promot- 
nixed  vrith  a  liquid  lava  violently  urged  by  ing  the  violence  of  their  eruptions,  by  ruA- 
•nbterranean  conflagrations,  I  can  easily  ing  at  uncertain  intervals,  and  from  an- 
conceive,  that  by  its  energetic  force  it  may  known  causes,  through  tlie  caverns  of  the 
raise  the  hiva  to  the  top  of  the  crater,  and  eartli,  upon  the  ever-enduring  fires  there 
compel  it  to  flow  over  the  sides  and  fomt  a  existing ;  and  this  supposition  is  supported 
cnrrent.  Art  can  imitate  this  grand  ope-  by  thefiict  which  has  been  repeatedly  ob- 
rafion  of  nature  on  an  infinitely  less  scale,  served  of  the  sudden  retiring  of  the  sea  im- 
I  placed  in  a  glass  furnace  a  cyUndric  era-  mediately  preceding  a  violent  exploiioo 
cible,  one  fpot  high,  and  two  inches  and  a  from  a  crater,  the  certain  conseqneaee  of 
half  in  breadth,  which  I  filled  half  full  with  a  rapid  diminution  of  water  on  the  shore, 
one  of  those  volcanic  products  which  most  little  need  be  urged  to  prove  the  inune- 
infiate  and  boil  in  the  fire.  After  some  diate  and  vehement  separation  that  takes 
hours,  I  observed  that  the  liquid  matter  place  upon  the  collision  of  fire  and  water, 
began  slowly  to  rise,  and  afterwards  to  rise  and  of  the  force  of  steam  thus  produced  ; 
bigher,  until  it  at  hut  overflowed  the  edges  one  instance  however  may  be  safely  cited, 
of  the  crucible,  forming  small  streams  down  which  will  place  this  supposed  collision  in 
its  sides,  which,  when  they  reached  the  a  true  light,  and  is  extracted  from  the 
plane  on  which  the  crncible  stood,  gave  fonrth  volume  of  the*'  lifemoiia  of  the  Aca* 
origin  to  small  currents,  if  that  plane  was  demy  at  Bologna."  A  bell  of  effloquous  di* 
at  all  inclined.  When  I  put  more  of  the  meusions  had  been  ordered  to  be  cast,  at 
same  product  into  the  crucible,  the  currents  Modena,  and  preparations  of  the  nsoal  de- 
became  larger.  If  the  phme  vras  then  taken  scription  were  made  under  a  spadoos  por- 
from  tlie  surface,  and  the  small  currents,  tico.  After  the  metal  had  been  completely 
thus  produced,  examined,  they  were  found  melted,  it  was  led  into  the  mould,  sitoated 
full  of  minute  bubbles,  as  was  likewise  the  at  a  small  depth  under  the  pavement, 
matter  which  remained  in  the  crucible,  through  a  small  channel ;  the  burning  fluid 
This  curious  experiment  I  made  with  seve-  had  no  sooner  entered  the  mould  than  a 
ral  glasses  and  volcanic  enamels,  as  also  dreadful  explosion  took  place,  which  re« 
vrith  a  variety  of  cellular  kwas,  and  always  sembled  in  every  particukr  the  horrid  ef- 
with  the  same  success."  fects  of  springing  a  mine  ;  a  deep  hole  was 

Judging  from  the  result  of  the  above  snnk  in  the  eartli,  the  metal,  the  mould, 
trial,  it  cannot  be  doubted  that  a  simiUw  and  every  material  of  the  portico  above 
elastic  vapour,  collecting  m  vast  quantities  it,  were  scatterred  in  the  air,  and  several 
under  the  surface  of  the  earth,  must,  upon  persons  were  killed  and  severely  wounded ; 
meeting  vrith  resistance  in  its  passage,  pro-  if  such  were  tlie  immediate  consequences 
dnce^loud  noises  resembling  thmider,  and  of  a  trifling  degree  of  moisture  remannng 
local  tremblings  of  the  surrounding  earth,  in  the  sand  which  composed  the  mould,  it 
besides  forcing  its  way  upwards  through  may  be  naturally  inferred,  that  a  body  of 
super-incumbent  bva:  other  experiments,  vrater,  meeting  with  subterraneous  fires, 
made  by  Spallannni,  however,  seem  to  is  capable  of  prod actng  eruptions  and  eartli* 
prove  that  it  must  be  another  cause  which  quakes.  It  seems  however  extremely  pro- 
expels  the  fiery  matter  with  violence  out  of  bable  from  experimenU,  that  this  effect 
craters,  as  the  matrasses  he  used  broke  principally  arises  from  the  insinuatioii  of 
without  noise,  and  without  ejecting  or  scat-  vrater  under  or  below  the  surfiice  of  the 
taring  the  substance,  and  particuhiriy,  as  sides  of  those  fires,  as  it  has  beeo  ascets 
tile  escape  of  gases  has  been  frcqaenti^  as-  tained  that  water  thrown  upon  fire  evapo- 
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tmtet  withoot  mnch  ▼iolence,  and  yet  if  the  aounds,  conseqoentlyy  are  proportionably 

vapour  thus  generated  it  confined  by  so*  loud,  or  the  roTerse,  and  resemble  a  bifaing 

perincuBibent  earth,  or  rocks,  its  straggles  noise ;  the  fragments  of  hiTa  were  actually 

lor  a  vent  must  occasion  the  violent  disrop-  fluid  daring  their  progress,  which  was  evi- 

tjon  of  those  parts ;  the  event  b  different  dent  from  their  globuhur  shape,  and  becom- 

OB  pouring  water  on  melted  tin,  which  is  ing  hard  before  tliey  fell  upon  the  sides  of 

the  only  metal  that  is  separated  by  tliis  the  mountain,  tlat  form  is  preserved, 
means  so  as  to  render  it  a  dangerons  ope-        The  exhalations  exhibited  a  thick  dond 

tation  to  tlie  experimentalist.  several  miles  in  extonty^ich  were  strongly 

Spalhmzani  roncludes  many  cu Aous  and  impregnated  with  sulphur ;  this  cloud  irai 

interesting  obserYations  derived  from  expe-  impenetrable  by  tlie  beams  of  the  sun,  and 

rienre,  by  saying,  **  from  this  serlM  of  ex-  appeared  very  black  in  (he  midst,  but  white 

perimenu  I  think  we  are  luithorised  to  on  the  edges,  and  was,  in  all  probability,  a 

conclude,  that  when  a  quantity  of  water  mile  in  depth.    The  vapour  thus  floathig 

falls  on  the  btiruing  crater  of  a  volcano,  it  from  the  mountain  was  derived  from  three 

has  not  the  power  of  producing  explosions;  distinct  sources,  though  doubtlessly  pnn 

bet  that  the  latter  on  the  contrary  are  duced  by  the  same  cause  in  the  first  in« 

very  violent  when  the  water  penetrating  stance :   when   an  ejection  of  lava  took 

below,  reaches  the  conflagration  ;   when  place,  it  was  always  accompanied  by  e 

mddenly  reduced  to  vapour  by  the  heat,  it  cloud  of  grey  smoke  from  the  crater ;  to 

finds  no  room  for  its  dictation  ;  or  when  it  the  west  of  that  spot  were  a  number  of  ob- 

insinuates  itself  laterally  among  the  liquified  scure  apertures,  each  of  which  sent  forth  a 

matters;  of  which  we  have  a  satisfiictory  volume  ofsimiUr  vapour;  and  to  the  east, 

proof  in  the  explosion  of  tlie  lava,  violently  avast  cavern  emitted  a  column  at  least 

forced  from  the  containing  vessel,  on  the  twelve  feet  in  diameter,  extremely  bhiek 

introdnction  of  water  into  a  cavity  made  in  and  dense, 
it."  **  Not  satisfied  with  the  observations  I 

From  what  has  been  already  said,  a  tole*  had  already  made,**  observes  SpaHai^zani, 

rable  conception  may  be  formed  of  the  '<  my  curiosity  impelled  me  to  attempt  fiir- 

probeble  canses  of  volcanic  eruptions,  it  ther  discoveries.    From  the  pointed  rock 

now  remains  for  us  to  add  a  concise  narra-  on  which  I  stood,  I  could  only  see  the  edges 

tive  of  their  visible  phenomena,  and  for  this  of  the  inside  of  the  crater,  I  considered, 

purpose  we  find  ample  materials  furnished  therefore,  whether  it  might  not  be  possible 

by  Spallansani,  whose  ascent  of  Stromboli  to  obtain  a  sight  of  tlie  lower  parts  like- 

deserves  every  praise  for  iU  courage,  though  wise ;  and,  lookm;;  round  me,  I  piercdved 

we  cannot  help  condemning  him  for  the  ex-  a  soaall  cavern  hollowed  in  the  rock,  veiy 

ercise  of  very  daring  temerity.    The  visit  sear  the  gnlph  of  the  volcano,  into  which 

we  allude  to  was  made  in  1788,  when  the  the  rock  above  prevented  the  entrance  of 

appearance  of  the  mountain  was  bifiircated,  any  burning  stones,  should  they  be  thrown 

and  the  crater  situated  at  some  distance  so  far.    U  was  hkewise  so  elevated,  that 

from  the  summits,  from  both  of  which  the  from  it  the  crater  was  open  to  my  view.    I* 

opeiations  vrithiii  it  are  distinctly  visible,  therefore  hastened  to  take  my  station  in 

and  from  those  the  height  of  the  ejections  this  cavity,  taking  advantage  of  one  of  the 

nay  be  ascertained,  with  tolerable  accuracy,  very  short  intervals  between  the  eroptioos. 

Deriag  violent  internal  agitation  the  matter  To  my  great  satisfiiction,  my  expectatiooi 

appears  to  ascend  half  a  mile  and  more,  but  were  completely  fulfilled ;  I  could  here  look 

when  the  mountaju  is  in  actual  eraption,  down  into  the  very  bowels  of  the  volcano, 

the  scattered  fragments  prove,  that  the  im-  and  truth  and  nature  stood  as  it  were  en* 

pelKng  force  is  very  greatly  increased.   Af-  veiled  before  me."    Thus  situated  in  pro- 

ter  having  attentively  exaosined  the  crater  bable  safety,  the  hitrepid  SpaDanani  saw 

from  the  summit  above  alluded  to,  SpeUan-  the  following  wonders, 
aaai  approached  the  crater,  where  he  found        The  crater  he  found  to  be  of  e  drcniar 

that  the  explosions  succeeded  each  otlier  so  form,  vrith  edges  composed  of  a  chaos  of 

rapidly,  that  they  might  abnoyt  be  said  to  sand,  scoriai,  and  lava ;  and  he  Imagfaied 

occer  vrithout  any  intervals  of  quiet,  but  the  circumfereBce  te  be  ebevt  three  hntt* 

they  varied  in  their  force ;  the  anlter,  in  dred  and  forty  feet    Sinifav  to  all  other 

ioase  kMtances,  not  rising  mie  than  fifty  cratera,  that  of  Str—boM  aiwiu  the  shape 

fbety  and  fidhng  again  into  the  enter ;  aad  of  e  tnuwated  usverted  etfitt,  the  tidet  ef 

hi  othen  it  wit  eleialed  half  e  auit}  the  which,  from  catt'te  Miithy  were  fortiy  is-' 

Lit 
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ellned,  bnt  the  rpoainder  very  steep.  Many  <*  Though  the  ejections  of  the  larger  and 

pares  of  this  internal  descent  appeared  to  heavier   stones  have   short  intemissions, 

be  incmsted  with  yellow  substances,  which  those  of  the  lesser  and  lighter  have  scarcely 

he  supposed  to  be  the  muriate  of  ammonia  any.    Did  not  the  eye  perceive  how  those 

(sal  ammoniac)  or  sulphur.  showers  of  stones  originate^  it  would  be 

Fhiid  lava,  resembling  melted  brass,  red-  supposed  that  tliey  fell  from  the  sky :  *tbe 

hot,  and  liquid,  filled  the  crater  to  a  certain  noise  of  the  more  violent  eruptions,  resem« 

height,  and  this  matter  appeared  to  be  in-  bling  that  of  thunder,  and  the  darkness  oc- 

flnenced  by  two  JiituMt  hgpiillhi|  powers,  casioned  by  the  mounting  cloud  of  smoke, 

the  one  whirling  and  agitated,  nid  the  present  the  image  of  a  tempest." 

other  upwards;  at  times  it  rose  rapidly,  and'  W)iile  this  naturalist  was  employed  ia 

idieo  the  sur&oe  had  reached  within  thirty  intense  observatioo,  the  eruption  suddenly 

feet  of  the  edges  of  the  crater,  an  explosion  ceased,  the  lava  sunk  to  a  greater  depth 

took  pbce  like  a  short  dap  of  thunder,  and  than  usual,  and  remamed  thus,  depremcd ; 

at  the  same  instant,  a  portion  of  theUva  the  fierce  light  subsided,  and  at  the  sanM 

was  hurled  with  inconceivable  swiftness  in-  instant  the  various  streams  of  smoke,  issniiig 

to  the  aur,  which  was  as  mstantaoeously  se-  before  silently  from  the  apertures  west  i^ 

panted  into  numerous  fragments,  and  those  the  crater,  began  to  rush  forth  with  a  loud 

were  accompanied  by  a  copious  discharge  hissing  noise,  and  the  apertures  to  shine 

of  sand,  ashes,  and  smoke.    Immediately  with  a  bright  colour  of  fire.    ^  I  know  no- 

before  the  eruption  occurred,  the  lava  ap-  thing,"  says  SpallanianI,   '*  io  which  the 

peared  inflated,  and  large  bubbles,  some  se-  sound  produced  by  the  Issuing  of  these 

▼era!  feet  iu  diameter,  rose  and  burst,  the  fumes  can  be  moreproperiy  compared  than 

detonation  followed,  and  the  lava  sunk,  till  the  blowing  "of  large  bellows  into  a  furnace 

a  repetition  of  this  operation  was  com-  by  which  metals  are  melted ;  such  as  I  have 

menced ;  during  the  rising,'  a  sound  issued  seen  at  Zalatna,  in  Transylvania,  and  Scheai- 

fh>m  the  crater  like  that  produced  by  a  H-  nitz  and  Kremnilz,  in  Hungary,  except  that 

quid  boiling  violently  in  a  cauldron.    Many  those  volcanic  bellows  roared  a  hondred 

of  the  eruptions  were  so  inconsiderable,  times  louder,  and  almost  deafened  the  ear.** 

that  their  effect  could  not  be  visible  at  a  We  cannot  conclude  this  article  noie 

small  distance  from  the  mountain ;  in  those  properly  tlian  by  giving  an  account  of  the 

the  fragments  constantly  fell  back  into  the  crater  of  ^tna,  as  it  was  examined  by  the 

golph,  with  a  sound,  on  their  collision  with  above  author,  to  which  he  ascended  with 

the  great  mass  of  matter,  similar  to  that  eqiml  danger  and  difficulty,  and  where  he 

produced  by  water  when  forcibly  struck  was  compelled  to  sit  nearly  two  hours  ere  be 

with  flat  staves:  in  the  greater  explosions,  could  commence  his  obscivations:  be  then 

niany  of  the  pieces  returned  into  the  era-  says,   "  I  viewed  with  a<«toni9hment  the 

ter,  some  falling  on  the  sides  and  rolling  configuration  of  the  borders,  die  internal 

down,  but  many  descended  a  precipice,  sides,  the  form  of  the  immt-nse  cavern,  its 

formed  by  one  side  of  the  mountain,  to  the  bottom,  an  aperture  which  appeared  ui  it» 

ftca*  .  the  melted  matter  which  boiled  within,  and 

The  pieces  of  scoriaceous  hiva,  as  they  the  smoke  which  ascended  from  it.  The 
moved  in  the  air,  retained  their  fed-hot  ap-  whole  of  this  stupendous  scene  was  distinctlT 
pearance,  though  the  sun  shone  clear;  displayed  before  me;  and  1  shall  now  pro* 
many  of  tJiem  came  in  contact  during  their  ceed  to  give  some  description  of  it,  thoogh 
progress,  anO,  according  to  the  degree  of  it  will  only  be  possible  to  present  the  lee- 
heat  they  possessed,  they  adhered,  or  were  der  with  a  very  feeble  imaire,  as  the  s«gbt 
broken.  Tlie  smoke  seemed  to  be  fiireign  alone  can  enable  him  to  form  ideas  at  all 
to  the  hiva,  as  none  attended  tlie  fragments  adequate  to  objects  so  grand  and  astonish- 
thro  wn  into  tiie  air,  and  that  whidi  escaped,  ing.  The  upper  edges  of  the  crater,  to 
passed  through  fissures,  and  at  the  mo-  judge  by  tlie  eye,  arc  about  a  mile  and  a 
ment  the  lava  burst  According  to  Spal-  half  in  circtiit,  and  form  an  oval,  the  longest 
laiizaoi's  conjectures,  the  crater  may  be  diameter  of  wtiich  extends  fi'om  ent  to 
about  twenty-five  or  tliirty  feet  in  depth,  west  As  they  are  in  several  places  broken, 
when  the  lava  is  raised  to  its  greatest  and  crumbled  away  in  Urge  fragments,  they 
height,  and  upon  its  subsidmg,  forty  or  fifty,  appear  as  it  were  indented,  and  these  in- 
There  are  no  visible  marks  of  its  ever  hav-  dentations  are  a  kind  of  enormous  steps, 
ing  overflowed  so  as  tq  d^cend  like  those  formed  of  projecting  lavas  and  scori».  The 
^^toa  and  Vesuvius.  mtemal  sides  of  the  caveni|  or  enter,  are 
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iDcOoed  b  diff(^fciit  iDglef  in  different  Volcanois  U  the  wmtu  At  tlie  moon 
placet:  ^  on  the  wett  the  indiiuition  is  gen-  has  on  its  soHkoe  mountains  and  valleys  in 
tie;  on  the  north  the  steepneu  increases ;  common  with  the  earth,  soom  modern  as* 
ttidfh>m  this  point  to  the  south-east  the  tronomers  hate  discovered  a  still  greater 
descent  becomes  more  sadden,  till/ where  simiUirityy  viz.  that  some  of  these  are  really 
the  observer  stood,  they  were  almost  per-  volcanoes,  emittmg  fire  as  those  on  earth 
pendiciUar.  The  funnel-shape,  however,  do.  An  appearance  of  this  khid  was  d«- 
•till  prevails,  as  in  every  other  instance^  covered  some  years  ago  by  Don  Ulloa  in 
and  the  surface  was  extremely  ragged,  and  an  eclipse  of  the  sun.  It  was  a  small  bright 
strewed  with  concretions  of  an  orange  c6-  spot,  like  a  star,  near  the  margin  of  the 
lonr,  which  proved  to  be  the  muriate  of  moon,  and  which  he  at  that  time  sappoted 
anunoiiia;  and  it  is  very  probable  that  the  to  have  been  a  hole,  with  the  son's  light 
numeroiw  stripes  of  yellow  on  the  nearly  shining  through  it.  Succeeding  obaerva- 
horisontal  plane  at  the  bottom  may  be  the  tion.«,  however,  have  induced  astronomers 
aame  substance.  *'  In  this  plain,  from  the  to  attribute  appearances  of  this  kind  to  the 
place  where  I  stood,  a  ctrcuUr  aperture  eruption  of  volcanic  fire;  and  Dr.  Hetschel 
was  visible,  apparently  about  five  poles  in  has  particularly  observed  several  emptionf 
diameter,  firom  which  issoed  the  larger  co-  of  the  lonar  volcanoes,  tl^  last  of  which  he 
taani  of  smoke,  which  I  had  seen  More  I  gives  an  account  of  m  the  Philosophical 
arrived  at  the  snmmit  of  ^tna.  I  shall  not  Transactioiis  for  1787.  *<  April  19»  10^ 
mention  several  streams  of  smoke  which  36%  sidereal  time.  I  perceive  (says  he) 
arose  like  thin  clouds  fix>m  the  same  hot-  three  volcanoes  in  diflerent  places  of  the 
tom,  and  different  pfaures  in  the  sides.  The  dark  part  of  the  new  moon.  Two  of  them 
principal  column,  which  at  its  origin  might  are  either  already  nearly  extinct,  or  other- 
be  about  twenty  feet  in  diameter,  ascended  wise  in  a  state  of  going  to  break  ont ;  which 
rapidly  in  a  perpendicniar  direction  while  perhaps  may  be  dedd^  n€xt  famation.  The 
It  was  within  the  crater ;  bat  when  It  haf  third  shows  an  actual  eruption  of  fire,  or 
risen  above  the  edges  inclined  towards  the  hmiinoas  matter,  I  measared  the  distance 
west,  fii^m  the  action  of  a  light  vnnd ;  and  of  the  crater  from  the  northern  Ihnb  of  the 
when  it  had  risen  higher,  diUted  into  an  ex-  nsoon,  and  foond  it  S*  57.5" :  its  light  is 
tmided  but  thio  vohme.  Tliis  smoke  was  nmth  brighter  than  the  nucleos  of  tlie  co- 
white,  and  betn|;  impelled  to  the  side  op-  n>et  which  M.  Mechain  discovered  at  Paris 
poaita  to  that  on  which  I  was,  did  not  pre-  the  lOth  of  thk  month. 
yrent  my  seeing  witfahi  the  aperture;  in  **  Aprtt  fO,  10^  S«  sidereal  time.  The 
which  I  can  affirm,  I  very  distinctly  per-  volcano  boms  with  greater  violenee  than 
oeived  a  liqnid  ignited  matter.  Which  conti-  hnt  night.  Its  dmmeter  cannot  be  less 
noally  mKhdated,  boiled,  and  rose  and  fell,  than  S"  by  comparing  it  with  that  of  the 
withoot  spreading  over  the  bottom.  This  Georgian  phuiet :  as  Jupiter  was  near  at 
certainly  was  the  melted  faiva,  which  had  hand,  I  turned  the  telescope  to  hit  thM 
arisen  to  that  apcrtnre  from  the  bottom  of  satelHte,  and  estimated  the  diameter  of  the 
the  £tnean  gnlph.**  burning  part  of  the  volcano  to  be  equal  to 
Bemg  favoormbly  sitnated  for  observing  >t  least  twice  that  of  the  satellite :  whence 
the  efiects  of  external  violence  on  the  liquid  we  may  compute  that  the  shhUog  or  bam- 
■mtter  withm  the  aperture,  the  abbe  rolled  log  matter  nmst  be  above  three  miles  in 
large  fragmenU  of  faiva  down  the  8idc,which  diameter.  It  is  of  an  irregular  round  figure, 
entering  the  opening,  produced  a  sound  re-  and  very  sharply  defined  on  the  edges.  The 
•embling  the  sudden  hnasersion  of  a  heavy  other  two  volcanoes  are  much  fiirther  to- 
anbotance  in  a  thick  tenadoos  paste.  In  wards  the  centre  of  the  ;noon,  and  resemble 
petforramg  thb  experiment,  tlie  eflect  was  hirge,  pretty  fiunt  nebulsp,  that  are  gradually 
■ndtiplied  by  the  stonea  looscnfaig  others  m  much  brighter  in  the  middle ;  but  no  well- 
their  passage,  some  of  which  feO  on  the  defined  luminous  spot  can  be  discenml  hs 
phwe ;  those  rebonndmg,  even  when  very  them.  These  three  spots  are  phdnly  td  be 
iaife,  caused  a  sound  extremely  diflerent  distinguished  from  the  rest  of  the  marks 
fipoiii  the  others  that  stnick  the  Uquid  hiva :  upon  the  moon;  for  the  reflectiaQ  of  the 
this  rirramtanrfi  proves,  that,  though  the  sun's  rays  from  the  earth  ia,  in  its  present 
botteaa  may  be  n  comparatively  thin  cover-  situatioo,  suffidentlj  bright,  with  a  ten  feet 
iagef  the  gnlph,  itiacapable  of  greet  re-  reflector,  to  show  the  moonli  spots,  even 
ihtanea.  We  tett  pieoeed  with  n  short  the  darkest  of  them ;  nor  dhl  I  ftercaive 
aMkeef  any  similar plieiioaiemil»thM«lla«,^—" 


VOL  VOS 

I  then  viewed  the  same  places  with  the  without  lips   of  perforation.     There  are 

samp  instmment.  nearly  two  hundred    species  in  sections. 

"  The  appearance  of  what  I  have  called  A.  aperture  intire ;  B.  snbcylindrical  emar- 

tlie  actual  fire,  or  eruption  of  a  volcano,  ginate ;  C.  oboval  effuse  emarginate ;  D. 

exactly  resembled  a  small  piece  of  burning  fusiform ;  E.  ventricose ;  spire  papillary  at 

eharcoal  when  it  is  covered  by  a  very  thin  tlie  tip.    In  the  first  section  is  V.  aaris 

coat  of  white  ashes,  which  frequently  ad*  mids  ;  shell  contracted,  oval,  oblong,  with 

here  to  it  when  it  has  been  some  time  ig-  rugged  spire ;  pillar  two-toothed.    It  inha- 

nited ;  and  it  has  a  degree  of  brightness  bits  India,  in  marshy  woods  and  swamps, 

about  as  strong  as  that  with  which  such  a  and  very  much  resembles  an  helix ;  about 

coal  would  be  seen  to  glow  in  faint  day-  four  ipches  long;  shell  brown,  solid,  wrin- 

iight.    All  the  adjacent  parts  of  the  volcanic  kled  or  striate ;  spire  large,  with  from  six  to 

momitain  seemed  to  be  faintly  illuminated  nine  whorls,  each  terminated  by  a  graao- 

by  the  eruption,  and  were' gradually  more  lated  band,  the  outer  ones  cancellate  ;  aper- 

obsciffe  as  they  lay  at  a  greater  distance  ture  long,  wider  beneath.    Id  section  D 

from  the  cntter.    This  eruption  resembled  ^e  may  notice  V.  episcopalis ;-  shell  emar- 

mnph  that'which  I  saw  on  the  4th  of  May,  ginate,  smooth ;  margins  of  the  whorls  in- 

in  the  year  1783,  but  differed  considerably  tire-  lip  denticulate ;  pillar  with  four  plaits. 

in  magnimde  and  brightness ;  for  the  vol-  it  inhabits  India.  The  inhabitant,  or  fish,  it 

cano  of  the  year  1783,  though  much  brighter  g^id  to  be  of  a  poisonous  nature,  if  eaten, 

*  than  tliat  which  is  now  burning,  was  not  and  to  wound  those  who  touch  it  with  a 

nearly  so  large  in  the  dimensions  of  its  enip-  kind  of  pointed  trunk.    The  natives  of  the 

tion :  the  former  seen  in  the  telescope  re-  island  of  Tanna  fix  the  shells  in  handles, 

tembled  a  star  of  the  fonrtb  magnitude  as  ^^^  |„e  them  as  hatchets. 

it  appears  to  the  naked  eye;  this,  on  the  VOLUTE,  in  architecture,  a  kind  of  spi- 

Gontrarjr,  shows  a  visible  disc  of  luminous  ^sA  scroll,  used  in  the  Ionic  and  Compositt 

matter  very  different  from  the  sparkling  capital,  whereof  it  makes    the  principal 

brightness  of  star  light.**  characteristic  and  omamei^t 

VOLKAMERIA,  in  botany,  so  named  VORTICELLA,   in  natural  history,  a 

in  memory  of  John  George  Volkamer,  phy-  genuli  of  Vermes  Infiisoria  class  and  order, 

siciad  at  Nnremburg,  a  genito  of  the  Didy-  ^ody  contractile,  naked,  and  furnished  with 

-namia  Angiospermia  class  and  order.    Na-  ciKate  rotatory  organs.  There  are  abont  fifty 

tural  order  of  Persooatse.   Vitices,  Jussieu.  or  sixty  species  in  sections.  A.  Seated  on  a 

Essential  character :  calyx  five-cleft ;  corolla'  pedicle,  or  etem.   B.  Furnished  with  a  taiL 

segments  directed  the  same  way;  drupe  o.  Without  a  tail.    V.  anastatica  is  com- 

Iwo-seeded  ;   nuts  two-celled.    There  are  pound,  bcU-shaped,  with  an  obliqne  month 

eight  species.  and  scaly  rigid  stem.    It  inhabits  fresh  wn> 

VOLITION.    See  Will.  '     ,  ters,  forming  clusters  branclicd  out  in  varions 

VOLUNTARY,  in  music,  is  an  extern-  directions ;  ovaries  seated  on  the  stems  in  the 

pore  performance  upon,  or  a  composition  form  of  bulb^,  which  detach  themsehres 

written  for  tlie  organ,  and  serving  to  relieve  from  tlie  steins,  and  fix  themselves  to  other 

and  embellish  divine  service.  substances,  producing  a  new  cluster.    V. 

VOLVOX,  in  natural  history,  a  genus  of  nasuta  is  cylindrical,  vrith  a  projecting 
the  Vermes  Infusoria  class  and  order,  point  in  the  middle  of  the  cup.  It  is  found 
Worm  invisible  to  the  naked  eye,  simple,  in  stagiianr  water,  invisible  to  the  naked 
pellucid,  splierical.  There  are  nine  species,  eye,  pellucid,  changing  iti  form  perpetn- 
V.  sphaenila  is,  as  its  name  denotes,  sphe-  ally,  quick  in  motion,  and  having  a  rota- 
ricdl,  with  similar  rounded  molecules.  It  is  tory  organ  surrounding  the  middle  of  the 
seen  in  stagnint  waters.  Body  composed  body.  >. 
of  about  Sixty  pellucid  homogeneous  trnns-  VOSSIUS  (Gerard  John),  in  bio- 
parent  or  greenish-yellow  points,  moves  graphy,  one  of  the  most  learned  and  kibo- 
slowly  about  a  quarter  of  a  circle  from  rious  writers  of  the  seventeenth  century, 
right  to  left,  and  then  back  again  from  left  was  of  a  considerable  family  in  the  Nether* 
to  right.  lands  ;  and  was  bom  in  1677,  near  Heidel- 

VOLUTA,  in   natural  history,  a  genus  berg,   at  a  place  where  his  father,  John 

of  the  Vermes  Testacea  cla.ss  jaiid  order.  Vo*siu5«,  was  minister.      He   first  learned 

Animal  a  Umax ;   shell  one-celled  spiral ;  Latin,    Greek,  and  Philosophy,    at    Dort, 

aperture  without  a  beak,   and  somewhat  where  iiis  father  had  settled,  and  died.     In 

-etfinc;  pillar  twbted,  or  plaited,  generally  1695,  he  went  to  Lcydcii,  where  he  farther 


vor  vow 

pnreued  these  studies,  joining  mathematics  and  virtnons  nen ;  and  this  last  assemhiy 
to  them,  in  which  science  be  made  a  con-  may  give  power  to  their  chairman  and  their 
siderable  progress.  He  became  Master  of  ^committees  to  perform  many  acts  which 
Artsaod  Doctor  in  Philosophy  in  1598;  and  could  scarcely  be  effected  by  themseWes 
soon  after  Director  of  the  College  at  Dort;  in  their  entire  mass, 
and,  in  1618,  Professor  of  Eloquence  and  These  proceedings,  however,  are  sop- 
Chronology  in  the  academy  there,  the  same  posed  to  have  the  determination  of  single 
year  in  which  appeared  hb  *<  History  of  the  questions  in  view  at  a  time  ;  but  there  are 
Pelagian  Controversy."  This  history  pro-  questions  of  vote  which  in  their  own  nature 
cnr^  him  much  odium  and  disgrace  on  the  possess  a  degree  of  complexity.  Into  these 
Continent,  but  an  ample  reward  in  Eng-  our  limits  will  not  allow  us  to  enter,  but 
land,  where  Archbishop  Laud  obtained  there  is  one  relating  to  personal  electioiiSy 
leave  of  King  Charles  I.  for  Vossius  to  hold  which  Borda,  in  his  Memoirs  of  the  French 
a  prebendary  in  the  church  of  Canterbury,  Academy,  has  pointed  out,  and  Is  intitled 
while  he  resided  at  Leyden.  This  was  in  to  our  notice.  It  reUtes  to  the  choice  of 
1029,  when  he  came  over  to  be  installed,  one  out  ofa  number  of  candidates,  which  it 
took  a  Doctor  of  Laws  degree  at  Oxford,  made  simply  by  taking  him  who  has  the 
and  then  relumed.  majority  of  voices,  but  vrhich  may  not  coin* 

In  1655,  he  was  called  to  Amsterdam  to  cide  with  the  wish  of  the  electors,  and  may 

fill  the  chair  of  a  Professor  of  History ;  even  be  that  vrhich  is  the  most  opposite 

where  he  died  in  1649,   at  seventy-two  to  that  wish. 

years  of  age:  after  having  written  and  pub*  The  example  is,   suppose  these  candi* 

lished  as  many  works  as,  when  they  came  dates.  A,  B,  and  C,  had  twenty-oue  elee- 

to  be  collected  and  printed  at  Amsterdam  tors ;  then  if  A  have  eight  votes,  B  seven, 

in  1695,  &c,  made  six  volumes  foliOk  mid  C  six,  A  vrill  be  elected.    But  the 

V(yr£S.    The  decision  of  any  question  truth  here  manifested  is,  that  eight  voters 

by  an  assembly  of  persons  being  in  its  own  out  of  twenty-one  give  the  preference  to 

nature  hnpracticable  in  the  case  of  dissent,  A  beyond  B  and  C,  and  it  is  not  known  ia 

by  one  or  more  of  the  individuals,  it  be-  what  order  of  preference  those  voters  place 

comes  an  object  of  practical  necessity  to  tliese  two  Ust    A  like  observation  may  be 

provide  for  that  case,  in  most  instances,  by  made  as  to  the  other  sets  who  have  voted 

some  expedient.    In  our  English  bw  the  in  preference  for  B  and  C.    So  that  if  the 

determination  of  twelve  men  upon  a  jury  seven  voters  for  B  had  possessed  the  means 

is  rendered  unanimous  by  annexing  the  of  showing,  and  had  dechuvd  their  prefer- 

conditioD,  that  they  shall  not  delay  longer  ence  of  C  to  A,  C  would  have  bad  thirteea 

than  it  shall  be  possible  for  them  to  subsist  votes,  and  prevailed  against  A ;  and  there 

without  the  necessaries  of  life.    Upon  al-  is  nothing  in  this  cause  of  election  whidi 

most  any  other  occasion  it  has  been  esta-  can  show  that  this  wonld  not  have  been  the 

bUshed  that  the  wish  of  the  majority  shall  result 

be  taken  as  the  sense  of  the  whole.  Mr.  B.  proposes  that  this  should  be  reme- 

This  hnt  rule  is,  however,  capable  of  died  by  each  voter  giving  in  a  list  of  tho 

many  modifications;  one  of  the  most  strik-  order  of  merit  in  the  candidates,  and  he 

iog  is,  that  which  is  used  in  all  arrange*  shows  at  length,  by  mathematical  reason- 

ments  of  delegation.     In  order  to  insure  ing,  the  true  indication  to  be  deduced  from 

the  possession  of  knowledge,  fidelity,  dili-  such  lists.'   But  as  this  practice  might  pro- 

and  dispatch,  it  is  usual  in  society  bably  be  too  remote  from  vulgar  appro- 


to  perform  the  business  of  the  public  by  hension  to  be  much  approved,  it  may,  be 

delegates,   in  successive  order  of  power  sufficient  to  refer  the  reader  to  the  Me- 

and    responsibility.     Thus,  a   large  and  moir,  and  to  remark  that,  in  order  to  be 

mixed  multitude,  possessing  very  little  poll-  certain  that  an  election,  made  in  the  com- 

tical  knowledge,  liable  for  the  most  part  mon  way^  is  really  the  wish  of  the  miyority, 

to  be  misled  by  prejudices  or  corruption,  it  is  necessary  that  the  number  of  votee 

incapable,  on  many  accounts,  of  pursuing  ob-  obtained  by  the  successful  candidate  should 

Jects  with  steadiness,  and  from  their  number  be  to  the  whole  number  of 'electors,  m  « 


absehitely  unable  to  deUberate  or  decide,    greater  ratio  thmi  the  b— tier  ef  candidrtea 
with  the  smallett  degree  of  efficacy,  may     by  one  14  the*  toCiil  Bvmber. 


nevertlieless  be  very  capable  of  determming  VOW£l«,  'm  gnimmai,  a  letter  wlseh 
the  single  qeestioo  who  shall  be  their  dele-  afibrdsacofl^plclesowdeCllsalf,ornlaCtflr 
gale  ip  a  leas  immeroiit  assembly  ef  wise    so  sinyle  ■•  only. la  ted  e  bmra  epaaJeg  ef 


URA  URA 

the  mouth  to  make  it  heard,  and  to  form  a  black ;  it  ocean  almost  always  massire  and 

distioct  voice.    See  Grammar.  disseminated :  ppecitic  jpavity  between  6.3 

The  vowels  are  six  io  number,  viz.  A,  E,  and  7.5.    It  is  completely  infusible,  with- 

I,  O,  U,  Y,  aad  are  called  vowels  in  con-  out  addition,  before  the  blow-pipe.    With 

tradistinction  to  certain  other  letters,  vrliich  soda,  or  borax,  it  forms  a  grey,  slangy  fi^o- 

depending  on  a  particular  application  of  bale ;  with  phosphoric  salts  a  transparent 

some  part  of  the  month,  as  the  teeth,  lips,  green  bead.     It  dissolves  imperfectly  in 

or  palate,  can  make  no  perfect  somid  with-  solphoric  and  muriatic  acida;  bnt  is  nearly 

oat  an  opening'  of  the  mouth,  that  is,  vrith-  dissolved  m  nitrous  and  nitro-noriatic  adda. 

out  the  addition  of  a  vowd,  and  are  there-  It  eonsisu  of 

ibre  called  consonants.  Uran SSJi 

UPRIGHT,  inherddry,  is  med  in  r^  Oxide  of  iron t.5 

pect  of  shell  fishes,  as  cfevices,  &c.  when  Sulphorated  lead 6.0 

standing  erect  in  a  coat.  Sihea « 5.0 

UPUPA,  the  Aospoe,  in  natord  history,  a  loo.O 

gennsof  birds  of  the  order  Picos.    Generic      /  — — 

character':  bill  long,  slender,  and  bending ;        It  occurs  in  veins,  in  p^itive  mountdns, 

nostrils  in  the  base  of  the  bill ;  tongue  ob-  with  lead  and  siver  ores ;  and  is  nsoaOy  ae» 

tnse,  entire,  and  triangular ;  middle  toe  of  eompanied  with  lead  glance,  copper  pyrites, 

the  three  toes  before,  connected  in  tome  iron  ochrr,  &c.    It  is  found  in  Saxony  and 

degree  to  the  outermost.    There  are  eight  Norway,  and  is  distinguished  from  brown- 

•pedes,  of  which  the  foUowrog  deserve  the  blende  by  colour,  spedfic  gravity,  fractmv, 

chief  notice.    U.  epops,  common  hoopoe  p  and  streak ;  from  wolfram  by  its  streak  and 

this   wdghs  three  ounces,  and  is  a  foot  fracture. 

long;  is  found  in  Europe,  Asia,  and  Africa;        The  chief  colour  of  the  second  apedea, 

boCy  even  in  the*  wannest  countries  of  En-  nran-mica,  is  grass-greeu:  spedfic  gravity 

rope,  is  said  t<>  be  migratory.    In  England  3.1.    It  dissolves  in  nitrous  add  withoot 

it  is  by  no  means  abundant.    It  is  devoted  effervescence,  and  commumcates  to  it  a 

to  sdttnde,  aMl  rarely  seen  even  in  pdrs.  lemonyellow  colour.     It  consisls    of  an 

At  Cdro,  however,  in  Egypt,  these  birds  oxide  of  uran,  with  u  slight  admixtore  of . 

appear  in  smdl  flocks,  and  build  on  tlie  ter-  copper.    It  occurs  io  ironstone  veins.  In 

races  of  houses,  fronting   the  bustle  and  Comwdl,  Germany,  and  FVanee.    It  is  not 

Boisei  of  the  street.  They  sddom  perch  on  like  mica,  to  which'  it  has  a  grent  resen* 

trees,  confining  themselves  dmost  entirely  blance,  elastic. 

to  tlie  ground.    When  agitated  by  strong       The  third  species  is  nran-ochre,  wliicb 

passion,  whether  of  surprise  or  anger,  of  is  of  a   straw-yellow   colour:    it   ocean 

fear  or  attachment,  tliey  erect  tbdr  crests  usually  as  a  coating  or  efflorescence  on  pitch 

and  spread  their  tails  with  great  fullness  and  ore.    From  the  ore  we  have 
intensity.  They  feed  upon  insects,  and  give        URANIUM,  in  chembfry,  a  metal  dis- 

them  to  their  young ;  and  tlieir  nests  are,  covered  by  Khiproth  in  the  year  1789.    It 

for  want  of  that  cleanly  management  for  was  then  announced  as  a  metd  more  difii- 

which  birds  are  generdly  distinguished,  in-  cult  to  be  reduced  tlian  manganese,  ezter- 

tolerably  disgusting  to  Uie  smell,  in  conse-  ndly  of  a  grey  colour,  and  internally  of  a 

quence  of  the  putrid  remains  of  this  spedes  clear  brown,  of  considerable  lustre^  and 

of  food.    In  confinement  they  will  live  on  middling  hardness,  that  it  might  be  scratdh 

bread  and  cheese,  or  raw  meat.    See  Aves,  ed  and  filed,  and  that  its  oxide  gives  a 

Plate  xrv.  fig.  4.  d«ep  orange  colour  to  porceldn.    It  has 

U.  promerops  is  about  four  feet  lonn^  been  obtamed  from  three  different  minerals, 
but  the  body  is  little  hvger  than  that  of  a  Tlie  first  is  in  the  state  of  sulphuret,  of  a 
pigeon.  Its  plumage  »  of  the  most  various,  blackish  cdour,and  ofa  shining  fracture,  and 
b^utififl,  and  brilliant  colour,  an^  strongly  sometimes  lam^llated.  In  this  sute  it  n  some- 
reminds  the  observer  of  tbe  bird  of  para-  times  combiued  witli  iron  and  sulphnreted 
due,  to  which,  indeed,  ft  is  considered  as  lead.  The  uranium  is  in  the  metallic  state, 
allied.  It  is  found  in  New  Guinea,  i^ud  em-  The  second  ore  Irom  which  tliis  metal  ia 
ployed  by  the  natives  as  one  of  tUc  most  obtained,  is  the  native  oxide  of  nraniom. 
striking  persond  embellishments.  It  is  dways  in  the  state  of  yellow  powder, 

URAN,  in  mineralogy,  a  genus  of  ores  on  the  surface  of  tbe  sulphuret.    The  spe> 

containing  three  species,    i.  «  Pitch  ore,*  dfic  gravity  is  3.24.    When  it  is  of  a  p«re 

ofa  vdvetblack  coloiu,  mdiniog  to  iron-  yellow  colour  it  it  then  a  pare  oxida. 


URA 

The  third  ore  of  the  metal  is  the  native 
carbomtc  of  nraoiiim.  Of  this  there  are 
two  distinct  Tarieties,  the  one  of  a  pale 
green,  and  sometimes  of  a  silvery ->«  bite 
CokNir.  Tliis  contains  but  a  small  quantity 
of  the  oxide  of  copper,  and  is  very  rare. 
The  other  b  of  a  stuning  deep  green,  which 
is  the  green  mica,  or  glimmer,  of  mineralo- 
gists. Klaproth  supposed  that  it  contained 
an  oxide  of  nraniam,  mixed  with  the  oxide 
•f  copper ;  hot  it  has  been  smce  discovered 
to  have  carbonic  acid  in  its  composition. 
It  is  crystalUzed  m  small  square  pfaites,  and 
sometimes,  thongh  rarely,  in  complete  oc- 
tahedrons. 

The  process  by  wliicli  Klaproth  reduced 
this  metal  is  the  following :  He  mixed  the 
yeUow  oxide  of  nrauiom,  precipitated  from 
its  solntious  by  an  alkali,  with  linseed  oil,  in 
the  foim  of  a  paste,  and  this  being  exposed 
to  a  itrong  heat,  there  remained  a  black 
powder,  which  had  lost  rather  more  than 
•ne^nrth  of  its  weight.  It  was  then  ex- 
posed to  the  heat  of  a  porceUm  furnace,  in 
a  close  crucible,  and  the  oxide  was  after- 
wards found  in  a  coherent  mass,  but  friable 
under  the  fingers,  and  reduced  to  a  black 
abiomg  pciwder.  It  decomposed  nitric  acid 
with  effervescence.  This  bhick  powder, 
covered  with  calcined  borax,  was  for  the 
second  time  exposed  to  a  still  stronger 
heat,  by  which  a  metallic  mass  was  obtain- 
ed, consnting  of  very  small  globules  adher- 
ing together. 

The  colonr  of  uraninro  is  of  a  dark  grey, 
nnd  internally  of  a  pale  brown.  It  has  little 
brilliancy,  on  account  of  the  spongy  mass 
in  which  state  it  is  obtahied.  It  may  be 
tcratched  with  a  knife,  and  is  extremely  in- 
lnsible«  The  specific  gravity  b  6.4.  When 
nraoiaro  •»  exposed  to  a  red  heat  in  tlie 
open  air,  or  when  it  is  acted  on  by  the 
blow-pipe,  it  undergoes  no  chanee.  The 
yeHow  oxide  of  uranium  doen  not  melt.  It 
acquires  a  brownisli-gr(>y  colour  when  it  is 
long  heated  in  the  air,  but  it  lias  not  been 
ascertained  whether  it  gains  or  loses  oxygen. 
The  oxide  of  uraninm  is  reduced  by  means 
of  charcoMl,  when  it  is  exposed  to  heat. 
The  yellow  oxide,  when  mixed  with  com- 
aMNi  enamettiag  fiox,  tinges  porcelain  of  a 
deep  oraoffe  colour. 

URANIA,  in  botany,  a  gemn  of  the 
Hexandria  Monogynia  dass  and  order. 
Nataral  order  of  Masg,  Jiileo.  Essential 
tharactcr:  calyx  none  -,  corolla  thwe-petal- 
cd ;  aectaiy  two-leaved,  with  ana  af  the 
waves  miM  j  capaaM  mioiiui,  laivi^aeiieoy 
■■ay>ieed«d ;  seeds  in  two  rawty  aavtted 
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with  an  aril.    There  is  only  one  ipeclei,  , 
rit.  U.  spedosa,  a  lofly   tree,  growing 
naturally  in  the  marshy  phioet  of  Mada- 
gascar. 

URANOSCOPUS,  the  star^^aer,  in  na- 
tural  histoiy,  a  genus  of  fishes  of  the  order 
Jngiilares.  Generic  cbaraccrr :  head  hurge, 
depressed,  rougli ;  month  with  an  internal 
cirrus;  giil-membrane  with  sax  papillous- 
toothed  rays ;  gill-covers  edged  with  a  awm- 
braoaceons  fringe. 

U.  scaber,  or  the  bearded  star-gaier,  is  a 
native  of  the  Mediterranean,  and  firaqneolo 
deep  places  near  the  shores,  feeding  on 
aquatic  insects  and  small  fishes,  which  it 
decoys  within  its  reach  by  waving  the  long 
cirrus  of  the  month  in  various  directions. 
The  smaller  fishes  mistake  these  for  worms, 
and  in  endeavouring  to  seize  the  supposed 
food  are  themselves  caof^t  and  deivoored 
by  the  f  tar-gaxer,  which  hiy  imbedded  and 
unobserved  in  the  mad  or  gravel  of  the 
bottom. 

URENA,  in  botany,  a  gemis  of  the  Ma- 
nadelphia  Polyandria  class  and  order.  Na- 
tural order  of  ^lumniferse.  Malvaceae, 
Jussien.  Essential  character:  calyx  double, 
outer  five-cleA;  capsule  five-clel^,  divisible 
into  Awe  parts,  with  the  cells  closed,  and 
one  seed  in  each.    There  arc  eight  species. 

URETHHA.    See  Anatomy. 

UREA,  in  chemistry.  The  nature  and 
properties  of  urea  have  been  chiefly  inves- 
tigated by  Foorcroy  and  Vanquelin.  It  » 
obtained  from  urine.  It  may  be  extracted 
by  the  following  process :  If  a  quantity  of 
hnman  urine  which  hu  been  passed  a  few 
honrs  afler  taking  food,  be  evaporated  with 
a  gentle  heat,  to  the  consistence  of  a  thick 
syrnp,  and  allowed  to  cool,  it  concretes  into 
a  cr3rstalline  mass.  Add  to  this  mass,  ia  se- 
parate portions,  four  times  its  weight  of 
alcohol ;  with  the  application  of  a  gentle 
heat,  great  part  b  dissolved,  and  what  re- 
mains consbts  of  different  saline  substances. 
Separate  the  solution  from  the  undissolved 
part,  and  ^trodoce  it  into  a  retort.  Dbtil 
with  the  heat  of  a  sand  bath,  and  continue 
the  boiling  till  the  liquid  b  reduced  to  the 
form  of  a  thick  syrnp.  The  matter  which 
remains  in  the  retort  crsrstalliaes  as  it  cools. 
The  crystab  thns  formed  are  area. 

Urea,  which  b  prepared  by  thb  proeesi, 
b  crystallized  in  the  fona  of  phites,  crossii^ 
each  other.  It  b  visdd,  fcsamUiag  thick 
honey,  and  of  a  yellowiib-wUta  cohwr.  It 
hata  stroag  aerid  laita,  anda  fetid  alliaceoui 
meO.  It  defiqacNca  hi  the  air,  and  by 
attraelfaiff  aiolftnQi  bcoBvtrte4fcifoa  lUek 
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browo  liqaicL  It  »  wtry  lohible  n  wiUr, 
and  alio  in  akoboL  The  lolotMHi  is  wmter 
cMMeotiated,  »  of  m  brovm  coloiir.  Thif 
lolotkm  if  ^nkdnaSty  deeoBpo«ed,  air  is 
efDitted,  wbicli  if  partly  composed  of  am- 
moaia,  and  acetic  add  is  ibnaed  is  the 
liquid.  If  tire  solation  in  water  be  boiled, 
and  at  the  evapoiatioii  goes  oa  fresh  par- 
tioas  of  water  be  added,  the  area  is  decoai- 
posed ;  carbonate  of  la— oiiii  is  cfiseagag- 
ed,  while  acetic  acid  is  fenaed,  aad  char- 
coal predpitaled.  Hie  cowpoacnt  parts 
of  area,  therefore,  are  sapposcd  to  be 

Oj^geo • •••  99.5 

AxotCM «• 3t,S 

Carbon 14.7 

HjuoijcDm** •••••••••••  VM******  t3.S 
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The  caastic  fixed  alkalies  readily  dissolve 
urea,  and  diteogage  from  it  anmioma ;  aad 
the  solation  contains  the  benzoic,  acecons, 
and  carbonic  acids,  nnited  with  the  alkali 
employed.  Hie  urea  almoat  entirely  dis- 
appears from  arise  daring  certain  diseases, 
and  a  very  large  quantity  of  saccharine  ant- 
ter  is  prodnced,  which  when  evaporated 
and  clarified  resembles  Muscovado  sagar. 

URIC  add.    This  add  vras  discovered 
by  Sdieele  in  the  year  1776.    It  was  at  first 
called  litbic  acid.    It  constitutes  one  of  the 
component  parts  of  urinary  calcaU,  and  is 
also  foond  in  human  urine.    There  is  one 
spedes  of  eaicalos  which  is  almost  eatirely 
composed  of  this  substance;    it   is  that 
species  which  resembles  wood  in  appear- 
ance and  colour.    This  acid  is  insipid,  in- 
odorous, almost  insoluble  in  cold  water,  and 
soluble  only  in  about  360  parts  of  boiling 
water.    It  separates  from  this  when  it  coob, 
into  unall  yellowish  crystab.    The  solution 
in  water  reddens  the'  tincture  of  turnsole. 
There  is  scarcely  any  action  between  the 
uric  add  and  the  sulphuric  and  muriatic 
acids.    It  »  soluble  in  the  concentrated 
nitric  acid,  to  which  it  communicates  a  red 
colour.  It  would  appear  that  in  this  change 
of  colour  the  nature  of  the  add  is  also 
chauged,  for  part  of  it  is  converted  into 
oxalic  add.    Oxymoriatic  acid  very  readily 
acts  upon  uric  acid,  either  by  suspending  a 
calculus  in  the  liquid  acid,  or,  which  is 
easier,  by  passing  a  stream  of  oxymuriatic 
add  gas  through  water,  at  the  bottom  of 
which  b  placed  the  uric  add  in  powder. 
Its  colour  becomes  pale,  the  surface  swelb 
up,  it  softens,  and  b  at  last  converted  into 
a  jeliy.    Thb  part  disappears,  and  b  soon 
dissolved,  eiviug  a  milky  colour   to   the 
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liquid.    There  u  extricated,  by  slow  cAer- 
vescence,  smaU  bobbles  of  caslMoic  add 
gas.    The  hqaid  by  evaporation  gives  bo- 
riate  of  ammonia,  addnlons  oxalate  of  a»- 
moiiia,bothcrystaUized;  anriatic  add,  and 
anlic  add.    Thas  the  oxymariatic  add  de- 
composes the  aric  acid,  aad  converts  it  into 
aauBonia,  carbonic,  oxalic,  aad  malic  adds. 
Varioos  facts  show  that  aric  add  is  a  coos- 
poond  of  a  very  peculiar  khai,  ftmaed  of 
azole,  of  carbon,  of  hydrogen,  and  oxygca, 
and  susceptible  of  a  ^cat  Bamher  of  diffe- 
rent changes  by  chemical  agenta. 
-    URINE.    The  properties  of 
considerably,    accordmg    to    the 
tntion  aad  health  of  the  body,  aad  the 
period  when  it  b  voided  after  taking  Ibod. 
The  urine  of  a  healthy  person  b  of  a  light 
onuge  coloar,  and  mifonnly  tiunnmnni 
It  has  a  slightly  aronsatic  odoor,  hi  aooae  de- 
gree resembling  that  of  violeta.    It  has  a 
sfightly  acrid,  sahae,  bitter  taste.   TIm  spe- 
cific gravity  varies  fran  1.005  to  1.03a 
The  aroantic  odoor,  which  leavea  it  as  it 
cools,  b  succeeded  by  what  b  eaHed  the 
nrinoos  smdl,  which  latter  b  eoareited  to 
another,  and,  finally,  to  an  alkahne  odoar. 
Urine  converts  the  tinctnre  of  tamsole  into 
a  green  coloar,  firom  vrhich  it  b  concladed 
that  it  contains  an  add.  No  leas  than  thirty 
different  substances  have  been  detected  in 
urine  by  chemical  analysb ;  rtz.  a  great  va- 
riety of  salts,  adds,  aaunonia,  &c 
'  Urine  b  mnch  disposed  to  spoBtaaeov 
decomposition.    The  time  when  thb  pro- 
cess  commences,  and  the  rapidity  of  the 
changes  which  take  pbu:e,  depend  on  the 
quantity  ofthegeUtine  and  alhanien.  Whoi 
the  proportion  of  these  substances  ia  coa- 
siderable,  the  decomposition  b  very  rapid. 
Thb  b  owing  to  the  great  number  of  sub- 
stances, and  the  united  force  of  tlidr  attrac- 
tions overcoming  the  exbting  aflUmtita  of 
the  different  compounds  of   which  fteih 
urine  consbts,  and  especially  to  the  teihiy 
with  which  urea  b  decomposed.    Thb  sab- 
stance  b  converted  daring  putrefiictioa  into 
ammonia,  carbonic  add,  and  acetic  add. 
Hence  the  smell  of  ainmonia  b  always  to- 
cognized  while  urine  b  undergoing  these 
changes.    Part  of  the  gelatine  b  deposited 
in  a  flaky  form,  mixed  with  mudlage.  Am- 
monia  combines  with  phosphoric  add,  and 
the  phosphate  of  lime  b  precipitated.    It 
combines  alsS*  with  phosphate  of  magncaia, 
and  forms  a  triple  salt.    The  other  acidt, 
the  uric,  benzoic,  the  acetic,  and  earbooic 
adds,  are  all  satorated  with  amnonia*    gf 
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URSUS,  the  bear,  in  natnral  hbtory,  a 
fttmiM  of  Maininalta,  of  the  order  Feitr. 
Generic  diaracter:  six  front  teeth  both 
aboTe  and  below,  the  two  lateral  ones  of 
the  lower  jaw  lobed^  and  longer  than  the 
others,  with  smaller  or  secondary  teeth  at 
the  internal  bases;  tusks  solitary;  fife  or 
six  grinders  on  each  side,  the  first  approach- 
ing the  tusks ;  tongue  smooth ;  snout  pro- 
minent; eyes  furnished  with  a  nictitating 
membrane.    There  are  ten  speciet. 

U.  arcto*,  the  brown  bear,  is  met  with  in 
afanost  all  the  northern  territories  of  Europe 
and  Asia,  and  lives  solitary  in  remote  fo- 
rests, subsisting  pr'^cipally  on  firuits  and 
ether  vegetable  substances, and  occasionally 
devouring  animals.  It  is  particularly  fond 
of  lioney,  and  is  said  to  possess  great  saga- 
city in  discovering  it ;  and  will  ascend  high 
trees  to  obtain  it.  It  frequently  resides  in 
the  hollows  of  trees,  and  sometimes  fixes 
its  habitation  in  the  banks  of  rivers,  for  the 
sake  offish,  which  it  sometimes  takes  and 
<tcvonrs.  Towards  the  clone  of  autumn,  it 
retires  to  its  habitation  in  a  state  highly 
fleshy  and  fat,  and  remains  for  weeks  toge- 
ther without  food,  and  almost  without  mo- 
tion. The  female  withdraws  to  the  most 
obscare  recesses  at  tbe  same  time,  to  pro- 
duce her  young,  wkich  are  in  general  no' 
more  than  two,  extremely  small,  and  in 
form  little  resembling  the  fiiture  full-grown 
animall  During  the  first  month  these  are 
blind ;  for  four  months  they  are  attended 
by  the  dam  with  such  vigilance  and  tender- 
nest,  that  she  almost  abstains  from  her  own 
necesaary  nonrishment.  After  a  certain 
period,  the  female  returns  to  the  den  of  the 
male  with  her  young,  which  it  was  neces- 
sary for  a  time  to  secrete  from  him,  lest  he 
should  devour  them ;  and  in  spring  they 
quit  tlieir  cavern,  and  range  with  gr^at  vo- 
racity, after  their  long  confinement,  in  pur- 
suit sf  food.  They  will  climb  trees  with 
great  alacrity,  and  strip  them  almost  com- 
pletely of  tlieir  fruit.  The  date  tree  is  a 
particular  favourite  vrith  them.  These  ani- 
mals arc  often  taken  young,  and  subdued 
to  a  great  degree  of  tameness  and  docility, 
and  taught  a  variety  of  tricks  and  dances : 
imt  the  discipline*  of  torture  is  applied  to 
produce  these  effects;  and  the  extreme 
cruelty  requisite  to  accompliAi  thfse  crea- 
tares  for  the  nsnal  exhibitions  tbey  are  in- 
stmcted  to  make,  are  a  disgrace  to  civilised 
society,  aad  worthy  of  the  interference  of 
legislation.  Bears  were  formerly  comason 
ioOreece;  and  even  in  this  covatiy  they 
•listed^  md  win  goanted  with  Jea- 


lousy by  the  forest  tews,  as  beasts  of  chace ; 
and  after  their  extermination  they  wero 
imported  for  the  diversion  of  baiting  them, 
which  was  an  entertainment  dispteyed  m 
honour  of  nobles  and  princes.  They  were 
exhibited,  from  Africa,  in  the  grand  specta- 
cles at  Rome.  See  MammaUa,  Ptete  XXI. 
fig.  4. 

U.  Americanus,  or  the  American  bear, 
has  a  long  pointed  nose,  and  is  generally 
smaller  than  the  above  species.  It  abounds 
in  the  northern  territories  of  America,  and 
is  said  to  live  exclusively  on  vegetable  food, 
extreme  hunger  only  being  able  to  induce 
it  to  eat  the  flesh  of  animals.  Tliese  bears 
reside  in  trees,  mouDting  and  descending 
them  with  great  alertness.  Tlieir  skins  form 
an  important  article  of  merchandize ;  their 
flesh,  when  young,  is  thouglit  delicious ;  and 
their  fot  is  thonght  an  admirable  applica- 
tion for  sprains  and  bruises. '  They  are  taken 
firequently  by  setting  fire  to  the  trees  which 
they  inhabit. 

U.  maritimus,  or  the  Pohir  bear,  is  nearly 
doable  the  size  of  the  common  bear,  and  is 
stated  to  have  been  seen  of  the  length  of 
twelve  feet  It  is  completely  white.  Its 
principal  residence  is  on  the  shores  of 
Greentend  and  Hndson's  Bay,  and  it  inba- . 
bits  only  the  coldest  regions  of  the  world. 
It  possesses  the  most  formidable  strength 
and  ferocity.  Tbe  sailon  of  Barents,  in 
his  voyage  in  quest  of  a  north-east  passage 
to  China,  were  assaulted  in  their  boat  by 
these  animals,  carried  ofll^  and  devoured 
vrithin  the  view  of  their  companions.  Thej 
frill  attempt  to  board  anned  ships,  am!,  de- 
fying every  obstacle  vrith  the  most  fearless 
energy,  have  sometimes  only  with  the  great* 
est  difficulty  been  prevented.  They  subsist 
on  fishes,  sods,  and  whales,  at  sea ;  and  by 
land  devour  birds,  bares,  deer,  aad  varioos 
other  animals ;  and  will  also  eat  berries  aad 
various  other  vegetables.  In  Greenland  they 
sometimes  surround  the  habitations  of  the 
natives,  allnred  by  tlie  strong  smeU  of  the 
seal  oil,  and  attempt  to  break  throvfh  to 
commit  their  depredations;  but  are  re- 
ported to  be  effectually  repelled  by  the 
smell  of  burnt  feathers.  In  winter  they 
ingulph  themselves  in  tbe  snow,  or  immme 
themselves  in  some  cavern,  where  they  pass 
in  torpor  the  Polar  night,  making  their 
egress  only  vrith  the  re-appearance  o^  the 
sun :  in  summer  they  are  often  foand  en 
terge  masses  of  flosttiag  lee  at  sea,  madf 
swimmtBg  with  grsat  execllenee,  they  pass 
from  one  of  thm  to  another  with  macb 
fodlity ',  they  art  iOMStiaiss,  howaver,  ca^ 
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tied  Id  vast  distances  from  land,  and  perish  northern  regions  of  Europe  and  Asia.     Its 

Ibrwantof  the  means  of  subsistence.  They  name  is  characteristically  derived  from  its 

produce  generally  two  young  ones  at  a  habits,  as  it  preys  with  extreme  ▼oracitj 

Inrth,  and  the  attachment  between  these  on  almost  every  species  of  animal  food,  in 

nnd  the  dam  is  one  of  the  strongest  exhi-  its  fresh  or  putrid  state.    It  is  said  to  lay 

bited  in  the  whole  animal  creation.    The  wait  in  trees,  and  to  spring  on  a  variety  of 

natives  of  Kamtschatka  always  avoid  firing  animals   passing    unsuspectingly    beneath, 

at  a  young  bear  if  the  dam  be  present,  as  and,  after  exhausting  them  by  sucking  their 

the  rage  oi  the  latter  to  revenge  the  uijiiry  blodd,  to  tear  them  in  pieces  and  devoor 

is  active  and  unbonnded,  and  she  rashes  to  them.    It  produces  from  two  to  four  yonng 

the  spot  from  which  the  attack  was  made  once  a  year.    Its  strength  and  ferocity  are 

with  almost  irresistible  rapidity  and  fury :  such,  that  it  sometimes  contends  for  its 

•he  moreover  deplores  the  destruction  of  prey  vicioriously,  even  with  the  wolf  or  the 

ber  cubs  by  sounds  and  gesticulation,  indi-  bear.    The  skin  of  this  animal  is  an  article 

catiug  the  west  violent  and  heart-rending  of  commerce,  and  it  is  most  esteemed  as 

•orrow,  folding  them,  though  lifeless,  to  her  such  in  proportion  as  its  colour  approaches 

bosom,  attempting  to  recover  them  back  to  a  peifect  blackness, 

to  animation,  and  continuing  by  them  long  U.  luscns,  or  the  wolverene,  is  sapposed 

after  the  last  spark  of  Ufe  has  been  extin-  to  be  merely  a  variety  of  the  former.     It 

guislied  in  them.   The  fondness  of  the  young  has  been  brought  into  this  conntry  from 

for  the  parent  is  little  less  strong  and  im-  Hudson's  Bay,  about  twice  the  size  of  a  fox, 

prenive.    These  creatures  are  hunted  by  aod  was  in  this  instance  perfectly  tame  and 

the  natives  of  Kamtschatka  vrith  great  skill,  inoffensive. 

intrepidity,  and  success :  if  tlie  bear  should  U.  lutor,  or  the  racoon,  is  a  native  of 

not  instantly  fall  by  a  musketshot,  or  be  America  and  the  West  Indies,  of  a  prey 

disabled  from  running,  he  rushes  towards  colour,  and  with  a  head  shaped  like  that  of 

bis  antagonist  anunated  with  the  completest  a  fox,  and  of  the  length  of  between  two 

ipirit  of  vengeance ;  and,  should  he  not  in  and  ttiree  feet  without  the  tail.    Its  natnral 

this  instant   be  received  upon  tlie  spear,  food  consists  of  fruits,  young  sugar-canes, 

which  is  dexterously  prepared  to  transfix  and  unripe  maize ;  and  also,  it  is  thought, 

him  at  the  critical  moment,  tlie  death  of  of  eggs  and  poultry.    It  is  nocturnal,  and 

the  hunter  is  almost  the  certain  and  imme-  seldom  quits  its  hole  by  day ;  and  during 

diate  conseqoence.    Fatal  results  have  not  the  rigours  of  winter,  it  continues  there  in 

nnfrequently  attended   the   sportsmen   in  a  state  of  abstinence  and  perhaps  of  torpon 

tliese  conflicts.    These  animab  have  consi-  It  may  be  domesticated  with  great  facility, 

derable  sagacity,  and  are  stated,  upon  re-  and  is  seen  in  this  familiar  state  in  many 

•pectable  authority,  to  ascend  rocks  wiili  houses  in  America.    It  is  agile  and  spright^ 

extreme  caution,  to  avoid  the  ohaervance  of  ly,  ascends  trees  with  great  ease,  is  parti- 

a  herd  of  bareins  feedhig  beneath,  and  cnbu-ly  fond  of  vegetable  sweets,  and  averse 

which,  on  account  of  the  speed  of  the  latter,  from  acid  substances,  and,  wliile  taking  its 

they  could  not  openly  approach :  from  these  food,  generally  uses  its  fore  feet  as  bands, 

•nmmits,  however,  they  will  loosen  and  roll  sitting  on  its  hind  ones..  It  is  said  to  have 

down  large  stones,  and  thus  destroy  or  mi^  an  admirable  tact  at  opening  oysters  and 

tifaite  their  prey  beneath,  descending  after*  other  shell-fish,  and  is  extremely  cleanly  in 

wards  to  eiyoy  the  rich  reward  of  their  all  iti  habits.    Its  fur  is  highly  useful  in  the 

stratagem  and  toil.     The  inhabitants  of  manufacture  of  hats.       ' 

Kamtscliatka  are  reported  to  pride  themt  U.  nieles,   or  the  common  badger,    is 

selves  m  imitaUng  the  movements  of  the  about  two  feet  from  the  nose  to  the  tail, 

bears  io  their  dances,  and  to  acknowledge  and  is  found  m  almost  all  the  temperate 

theoMelves  highly  indebted  to  them  for  the  regions  l)oth  of  Europe  and  Asia,  livmg  in 

appUation  of  various  simples  for  wounds  subterranean  habitations,  which  its  feet  are 

and  diseases.  The  mone  is  one  of  the  most  admirably  adapted  for  preparing.     Its  food 

formidable  enemies  of  the  bear,  and  gene,  consists  of  fruits  and  rooU,  frogs  and  in> 

rally  triumphs  from  the  advantage  of  its  sects;  and  tlie  resembhince  of  its  teeth  to 

lengthened    and   formidable   tusks.     See  those  of  beasts  of  prey,  makes  it  probable 

J^"??*'  ^^**  XXl.  fig,  5.  tliat  it  destroys  Umbs  and  fairger  aniinalgy 

The  U.  gnlo,  or  glutton,  is  about  tliree  whJcli  it  is  stated  to  do :  in  a' domestic  state 

feet  long,  exclusively  of  iu  tail,  whicli  is  it  prefers  raw  flesli  to  every  other  specie* 

one  foot  m  length.    It  is  met  with  in  the  of  food.    It  wiU  attack  bee-Wves,  to  ebtaia 
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tbe  honey  oonttined  in  tbem.    It  sleeps 
mnch;  pMses  the  m  inter,  or  the  greater 
part  of  it,  in  its  borrowed  residence,  in  a 
state  of  lethargy  and  torpor;  and  in  sum- 
nier  produces,  generally,  three  joang  ones 
at  a  birth.    These  animals  are  inolfensive 
in  their  manners ;  reluctant  to  attack,  bnt 
well  prepared  by  nature  for  defence,  which 
they  conduct  with  an  alertness,  intrepidity, 
and   perseverance,   tmly  admirable.     To 
afford  a  spectacle  of  these  qualities  to  the 
poputaice  of  several  countries,  the  badger  is 
frequently  baited  with  dogs,  which,  from 
the  looseness  of  the  badger's  skin  and  the 
coarseness  of  its  hair,  9!te  prevented  some- 
timei  from  penetrating  to  his  fiesh  with 
their  teeth,  and  ahnost  always,  from  m 
fiMteofang  him  by  their  bite  as  to  preclude 
,  hit  tumfaig  In  various  directions  for  their 
amioyaiice.    The  strength  of  his  jaws,  and 
die  sharpness  of  his  teeth,  enable  hun  to 
oeal   the   most   painful    and   destructive 
wooods ;  indeed,  his  bite  almost  uniformly 
bdi^  with  it  the  flesh,  as  well  as  the  blood 
Of  his  antagonbt    He  n  at  length  over- 
powered by  numbers,  but  seldom  without 
havUig  inflicted  a  serere  and  fatal  revenge. 
His  agility  of  movement  in  the  conflict 
givca  a  most  important  advantage,  as  his 
blow  is  as  it  were  struck,  while  the  enemy 
ii  only  preparing  for   the  attack.     The 
badger  is  particolariy  cleanly  in  his  habits ; 
■ad  his  flesh,  prepared  like  tlmt  of  the  hog. 
Is  said  to  be  eqaally  valoable  and  well-fla- 
Toored. 

URTICA,  in  botany,  netiU,  a  genua  of 
the  MoDoecia  Tetrandria  chus  and  order. 
Natural  ordel'  of  Scabridst.  Urticse,  Jus- 
aiaa.  Eaaentuil  character :  male,  calyx  four- 
leaved  ;  corolla  none ;  nectary  central,  cup- 
shaped  :  female,  calyx  two-leaved ;  corolla 
none  ;  seed  one,  superior,  shining.  There 
are  fift  v-nme  species. 

URTICULAKIA,  in  botany,  bUtddtr^ 
ipert,  a  genus  of  the  Diandria  Monogynta 
class  and  order.  Natural  order  of  Cory- 
dales.  Lysimachisp,  Jussieu.  Essential  cha- 
racter:  corolU  ringent,  spurred ;  calyx  two- 
leaved,  equal;  capsule  one-celled.  There 
are  thirteen  species. 

USANCE,  in  commerce,  is  a  determinate 
tine  fixed  for  the  payment  of  bills  of  ex- 
diangf ,  reckoned  either  from  tlie  day  of 
the  bilU  being  accepted,  or  from  the  day  of 
their  date ;  and  thus  called  becanse  regu* 
Bated  by  the  usage  and  custom  of  the  places 
wlieraoB  they  are  drawn.  See  Excrajige. 
USE,  hi  lawy  is  a  trost  and  coofldeace 
ftpoMd  in  SMtkcr,  wfm  k  iWBt  tf  tht 
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land,  that  he  shall  dispose  of  the  hmd  ac^ 
cording  to  the  intention  of  ceUuy  qug  me^ 
or  him  to  whose  nse  it  was  granted^  and 
suffer  him  to  take  the  profits. 

By  statute  f7,  Henry  VUI.  e.  10.  com- 
monly called  the  statute  of  uses,  or  the  sta*  < 
tnte  for  transferring  uses  into  possession, 
the  cutuy  que  uie  is  considered  as  the  real 
owner  of  the  estate ;  whereby  it  is  enacted, 
that  when  any  person  is  seised  of  lands  to 
the  use  of  another,  the  penion  entitled  to 
the  use  in  fee-simple,  fee-tail,  for  life  or 
years,  or  otherwise,  shallstand  and  be  seised 
or  possessed  of  the  land,  in  the  like  estate, 
as  he  hath  of  the  use,  trust,  or  confidence. 
And  thereby  the  act  makes  cestiiy  que  use 
complete  owner  botli  at  law  and  in  equity* 
This  is  one  of  the  most  important  statute! 
in  the  law  respecting  conveyances,  and  it 
is  as  it  were  the  hinge,  upon  whidi  all  the 
system  of  conveyancing  turns.    It  is  ex* 
tremely  difficult  to  explain  its  effect  in  thia 
dictionary,  but  it  may  be  important  to  si^, 
that  in  any  conveyance  which  operates  un- 
der the  statute  of  uses,  it  is  necessary  to 
declare  a  use,  as  to  say  the  estat^  is  given 
to  A  B,  to  the  use  of  A  B,  without  which 
the  use,  that  is,  all  the  interest  in  the  estate, 
results  to  the  donor.    A  trust  is  now  what 
a  use  fras  formerly.    Sea  Trust. 

USHER,  an  officer,  or  servant,  vHio  has 
the  care  and  direction  of  the  door  of  n 
court,  hall,  chamber,  or  the  like. 

In  the  king^  houshold  t^ere  are  twogt^* 
tlemen  ashers  of  the  privy-chamber  appoial- 
ed  to  attend  the  door,  and  give  entraaee  la 
persona  that  have  adanttaace  thither;  lo«r 
gentlemen-oshers,  waiters ;  and  eight  gen* 
tlemen-ushers,  quarter- waiters  in  ordinary. 

Usher  also  signifies  an  ofilcer  of  the 
Conrt  of  Exchequer,  of  which  there  are 
four  who  atten<i  the  barons  and  dilef  offi- 
cers of  that  conrt  at  Westminster,  as  also 
juries,  aheriffip,  &c.  at  the  pleasure  of  tlie 
court.  There  is  also  an  usher  of  the  Coort 
of  Chancery. 

UsBBR  ef  the  BImek  Rod,  the  eldest  of 
thefentleraen-oshen  daily  waiter*  at  coort, 
whooe  duty  b  to  bear  the  rod  before  the 
Ring  at  tlie  teast  of  St  George,  and  other 
solemnities :  he  has  also  the  keeping  of  the 
chapter  house  door,  when  a  chapter  of  t^ 
order  of  the  garter  is  sitting,  and  in  timo 
of  pariiameot  attends  the  hooae  of  peei^ 
and  takes  delinqoenis  ioto  custody.  Ha 
wears  a  gold  badge,  embefiiahed  with  t||i 
ensigns  ef  the  order  ef  the  garter. 

pSTEEIA,  in  boftu^,  a  gmm  of  tho 
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teonandria  Mooosynia  clau  and  order.  Es-  iojnrions.    The  real  price  of  interest  i«  ixrt 

lential  cbaracter ;  calyx  fbor-tootiied,  witb  well  settled,  and  asorers  are  compelled  to 

•DC  sei^ent  much  larger  titan  the  rest  \  co-  be  exorbitant  to  indeninity  tlirmselves  of 

roUa    funnel-form,   four-toothed  ;    capsule  extraordinary  risks. 

one-celled,  two-seeded ;  seeds  arilled.  There  U VARIA,  in  butany,  a  genni  of  the  Po- 
ls but  one  ftpecies,  ns.  U.  guiueeosis,  a  na-  lyandria  Polyeynia  cla&s  and  order.  Natn- 
tive  of  Guinea.  ral  order  of  Coadunatv.    Anonap,  Jiissieu. 

USURY,  in  a  strict  lenie,  b  a  contract  Ewential  character:  calyx  Uiree -leaved  ; 
upon  the  loan  of  money,  to  give  the  lender  pcUb  ««  ;  berries  numerous,  pendulous^ 
a  certain  profit  for  the  use  of  it,  upon  all  four-seeded.  There  are  eleven  species, 
events,  whcfther  the  borrower  made  any  ad-  VULGATE,  a  very  ancient  Latin  trans- 
vantage  of  it,  or  the  lender  suffered  any  bi^on  of  the  bible,  and  the  only  one  th« 
prejudice  for  the  want  of  it,  or  whether  it  church  of  Rome  acknowledges  authen- 
be  repaid  at  the  appointed  time  or  not;  ^ic  See  Bible.  The  ancient  vulgate  of 
and  in  a  large  sense,  it  seems,  that  aU  nn-  tlje  old  testament  wtis  tran:$bited  almott 
due  advantages,  taken  by  a  lender  against  a  ^ord  for  word  from  the  Greek  of  the 
borrower,  come  under  the  notion  of  usury.  LXX.    llie  author  of  the  versian  is  not 

The  statute  it  Anne,  c.  16,  enacts  that  known,  nor  so  much  as  guessed  at. 
no  person,  upon  any  contract  which  shall        Vulgate  of  the  Sew  Testament.     This 

be  made,  shall  take  for  loan  o(  any  mo«  the  Romanists  generally  hold  preferable  to 

ney,  wares,  &c.   ibove  the  valno  of  6/.  the  common  Greek  text,  in  regard  it  is  this 

for  the  forbearance  of  100/.  for  a  year  ;  and  ilone,  and  not  the  Greek  text,   that  the 

all  bonds  and  assurances  for  the  payment  council  of  Trent  had  dechu-ed  aaiheutic. 

•f  any  money  to  be  lent  upon  usury,  where-  Accordingly  that  church  has,  as  it  were, 

npon  or  whereby  there  shall  be  reserved,  adopted  tliis  edition.    The  priests  read  no 

dr  taken,  above  five  pounds  in  the  hundred,  other  at  the  alttf ,  the  preachers  quote  no 

Iball  be  void ;  and  every  person  who  shall  other  in  the  pulpit,  nor  the  divines  in  the 

receive,  by  means  of  any  corrupt  bargain,  schools. 

loan,  exchange,  shift,  or  interest,  of  any        VULTUR,  the  ruUure,  in  natural  liis- 

wares,  or  other  things,  or  by  any  deceitful  tory,  a  genus  of  birds  of  the  order  Acdpi- 

way,  for  forbearing,  or  giving  day  of  pay-  tres.    Generic  character:   the   bill  strait, 

■lent  for  one  year,  for  their  money  or  other  booked  at  the  point ;  the  head  without  fe» 

things,  above  5i.  for  100/.  for  a  year.  Sec,  thers ;  the  skin  on  the  fore  part  naked ; 

fhall  forfeit  treble  the  value  of  the  monies  tongue  bifid  ;  neck  retractile ;  legs  and  feet 

nr  other  tbings  lent  covered  with  great  scales ;  claws  large,  lit- 

But  if  a  contract,  which  carries  bterest,  tie  hooked,  and  veiy  blunt.  These  birds  are 
be  made  in  a  foreign  country,  our  courts  rapacious  to  an  extreme  degree,  and  sorae« 
will  direct  the  payment  of  interest,  accord-  times  feed  in  the  midst  of  cities  un  terrified, 
ing  to  the  law  of  that  comitry  in  which  the  It  is  observed  that  they  prefer  universally 
contract  was  made.  Thus,  Irish,  Ameri-  tainted  meat  to  what  is  fresh,  and  seldom 
can,Torkish,  and  Indian,  interest  have  been  destroy  animals  when  tliey  can  procure  a 
allowed  in  our  courts,  to  the  amount  of  sufficiency  of  carrion.  Their  scent  is  in 
each  ItL  per  cent.  For  the  moderation  or  the  highest  degree  acute,  and  they  are  sup- 
exorbitance  of  interest  depends  npon  local  posed  to  perceive  the  efllnvia  of  carcases 
tircumstances ;  and  the  refusal  to  enforce  at  the  distance  even  of  miles.  They  are 
such  contracts  would  put  a  stop  to  all  fo-  found  most  numerous  in  the  warmest  di* 
reign  trade.  mates,  and  must  be  regarded  as  a  race  of 

It  may  be  considered  as  a  general  rule,  birds  eminently  useful  in  clearing  the  snr- 

that  fi4iatever  is  taken  for  interest  can  by  face  of  the  globe  from  putrid  remains,  which 

■o  trick  or  contrivance  be  so  concealed  as  might  infect  the  air,  and  produce  all  ihe 

to  evade  the  general  words  of  tlib  statute,  ravages  and  mortality  of  pestilence.    Tliere 

It  Is  a  question  in  politics  wlirtlier  the  Uws  are  seventeen  species^  of  which  YMhslmll 

against  usury  are  good  tor  any  tiling  except  notice  the  followinjf. 

to  afford  government  a  monopoly  in  the         V.  gr>phus,  or   tJie  condur  vnltnre,   is 

borrowing  of  loans.    Where  advantage  is  found  particularly  in  South  America,  an 

taken  of  ignorance  or  dutress  equity  would  from  point  to  point  of  its  wings  is  of  the 

relieve  ui  all  cases.    But  surely  it  is  hard  width  of  twelve  feet.    The  feathers  of  ita 

to  prevent  men  from  making  tlie  fair  price  back  are  of  a  brilliant  bbck.    Its  quill  fea. 

of  the  loan  of  money.  A  maximum  is  always  thers  are  mora  than  two  feet  and  a  quarter 
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in  length,  tnd  are  bilf  tn  inch  in  diame- 
ter. 

V.  harpjrity.or  the  crested  voltore,  is  ra- 
ther  torger  than  a  tiirkey,  and  is  distin- 
gniibed  by  a  crest  of  four  feathers  on  its 
bead.  Its  strength  is  extraordinary,  and 
with  a  single  stroke  of  its  bill  it  is  reported 
to  be  able  to  cleave  down  the  scoU  of  a 
man.    It  is  found  in  Mexico  and  BrasiL 

V.  aura,  or  the  carrion  vnltnre^  is  of  the 
same  tiie  as  the  hut,  is  common  both  in 
North  and  Sonth  America^  and  feeds  on 
carrais.ci  and  on  snakes.  Its  odour  is  par- 
ticularly rank.  It  is  far  from  being  fero- 
cious and  dangerous,  may  be  easily  reared 
tame,  and  is  considered  in  the  West  ladiea 
aa  highly  useful  in  destroying  reptiles,  ver- 
min, and  carrion,  insomuch  that  the  killing 
of  them  is  prohibited  by  law.  They  roost 
together  at  nights  in  considerable  nnmbersy 
in  the  manner  of  rooks. 
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V.  Sagittarius,  or  the  secretary  Tultuw^ 
is  distinguished  by  the  extraordinary  length 
of  \U  legs,  and,  when  standing  upright,  is  a 
yard  high.  It  is  found  in  Africa,  aad  in  the 
Philippine' Islands.  It  principally  lives  on  li- 
zards and  rats,  and  various  species  of  v^- 
min.  It  strikes  with  its  feet  forwards,  and 
never  the  contrary.  It  takes  up  tortoises 
in  its  claws,  and  dashes  them  with  great 
force  on  the  ground,  and  will  repeat  this 
process  till  these  animals  are  completely 
killed.  For  the  king  vulture,  see  Aves, 
Phite  XrV.  fig.  6. 

UVULAR  I  A,  m  botany,  a  genus  of  tbo 
Hexandrii  Monogynia  class  and  order.  Na- 
tural order  of  Sarmentaceae.  Iilb^  Jnssien. 
EMcntial  character.:  corolla  sixpetalled, 
erect ;  nectary  hollow  at  the  base  of  each 
petal ;  fihiments  very  short.  ^  There  are  six 
species. 
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W  or  w,  is  the  twenty-first  letter  of  our 
'  alphabet,  and  is  composed,  as  its 
name  fanplies,  of  two  v*s.  It  was  not  in  use 
among  the  Hebrews,  Greeks,  or  Romans, 
bat  chiefiy  pecnliar  to  the  northern  nations, 
the  Teotones,  Saxons,  Britons,  &c.  But 
still  it  is  not  used  by  the  French,  Italians, 
Spanianls,  or  Portuguese,  except  in  proper 
names,  and  other  terms  Ixirrowed  from  hm- 
guagcs  m  which  it  is  originally  used,  and 
even  then  it  is  sounded  like  the  sini^e  v. 
This  letter  is  of  an  ambiguous  nature,  being 
a  consonant  at  the  beginning  of  words,  and 
a  vowel  at  the  end.  It  may  stand  before  all 
the  vowels  except  «,  as  loafcr,  wedf^f,  win- 
Ur,  womdiT :  it  may  also  follow  the  voweb, 
«,  tf,  a,  and  unites  with  them  into  a  kind  of 
double  vowel,  or  dipthong,  as  in  ssio,  ftw^ 

ON0,  SiC, 

W ACCE,  in  mineralogy,  a  species  of  the 
day  genus,  of  a  greenish  grey  colour,  of  va- 
rions  degrees  of  intensity ;  it  occurs  some- 
times massive,  sometimes  vesicuhu',  and  the 
vesiculae  are  either  filled  when  the  com- 
pound is  denominated  amygdaloid,  or  emp- 
ty. It  is  not  very  heavy,  and  it  is  the  cha- 
racteiMe  of  it  that  it  fiUb  to  pieces  m  the 
open  ak.  It  belongs  to  the  fioeti  trap  Ibr- 
I  wMie  ttoccnn  m  mcm  mio^  ge- 


nerally Ke  under  basalt,  and  above  clay. 
It  is  found  in  veins,  and  generally  forms  Uie 
basis  of  amygdaloid.  It  frequentiy  contains 
imbedded  crystals  of  mica  and  bamltic  horn- 
blende, but  does  not,  like  basalt,  indnde 
augite  or  olivine.  It  is  found  in  many 
parts  of  Germany,  and  in  Sweden.  Werner 
considers  it  as  intermediate  lietween  basalt 
and  cfaiy.  When  basalt  contains  mica,  it  is 
passing  to  wacce.  Near  Joachimstal  there 
is  an  immense  rent  filled  with  wacce,  in 
which  whole  trees  are  found  imbedded. 

WACHENDORFIA,  in  boUny,  a  genua 
of  the  Triandria  Monogynia  chus  and  order. 
Natural  order  of  EnsatB.  Irides,  Jussieo. 
Essential  character:  corolU  six-petalled, 
unequal,  inferior ;  capsule  three-celled,  su- 
perior. There  are  five  species  allnativea 
of  the  Cape  of  Good  Hope. 

WADD,  or  Wadding,  is  a  stopple  of 
paper,  hay,  straw,  or  the  like,  forced  into 
a  gun  upon  the  powder  to  keep  it  close  in 
tiie  cluimber ;  or  to  put  up  close  to  the  shot 
to  keep  it  from  roUing  out. 

WAFERS  are  made  thus:  take  veiy  fine 
flour,  mix  it  with  gfaur  of  eggs,  Wngiass; 

and  a  httle  yeast ;  mtogle  die  materials  i  beat 
them  wen  togetiier,  spread  the  better,  be- 
ing awde  thm  with  gna  water,  €•  etcA  tia. 
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plates,  and  dry  tbe.m  in  a  store;  iLencut  descent  from  the  qnarter-cfeck  and  fore- 

tliem  out  for  nse.    You  may  make  tliem  of  castle,  she  is  said  to  be  galley- built ;  bnt 

tirhat  colour  yon  please,  by  tinging  the  when  with  six  or  seven  steps  she  it  called 

paste  with  brazil  or  vermilion  for  red ;   in-  frigate-built. 

digo  or  verditer,  &c.  for  blue ;  saffron,  tnr-  WAISTERS,  in  naval  affairs,  people  sta* 

meric,  or  gamboge,  &c.  for  yellow.  tioned  in  the  waist  in  working  the  ahip. 

WAFT,  in  naval  Ungnage,  a  signal  dis-  As  their  business   requires   only  strength 

played  from  the  stem  of  a  ship  for  some  without  art  or  judgment,  they  are  commonly 

particular  purpose,  by  hoisting  the  tnsi^,  selected  from  the  strongest  landsmen  and 

furled  op  together  into  a  long  roll,  to  the  ordinary  seamen. 

bead  of  its  staff,  or  to  the  miaeo-peek.    It  WAIVER,  signifies  the  passing  by  of  a 

IS  particularly  used  to  sununon  the  ship*8  tb^ngt  or  a  refusal  to  accept  it :  sometimes 

boats  off  from  the  shore,  it  is  applied  to  an  estate,  or  something  cod- 

WAGER  of  law  is  a  particular  mode  of  veyed  to  a  man,  and  sometimes  to  plea,  &c« 

proceeding,  whereby,  b  an  action  of  debt,  and  a  waiver  on  disagreement  as  to  goods  and 

brotfght  upon  a  simple  contract  between  chattels  in  case  of  a  gift,  will  be  eifectoaL 

the  parties,  without  any  deed  or  record,  the  WAKE  of  a  ship,  is  the  smooth  water 

defendant  may  discbarge  himself  by  swear-  astern  when  she  u  under  sail.    Thb  shows 

ing  in  court,  in  the  presence  of  compuiga-  A«  way  she  has  gone  in  the  sea,  whereby 

tors,  thai  he  owes  the  plaintiff  nothing,  in  tbe  mariners  judge  what  way  she  makes, 

manner  and  form  as  be  has  decbired,  and  Eor  if  the  wake  be  right  a-stem,  they  coa- 

his  compurgators  swear,  that  they  beUeve  elude  she  makes  her  way  forwa/ds  ;  bnt  if 

wluit  he  says  is  true.    And  this  waging  his  the  wake  be  to  leeward  a  point  or  two, 

law  is  sometimes  called  making  his  law.    It  then  they  conclude  she  falls  to  the  leeward 

being  at  length  considered,  that  this  waging  of  her  course.     When  one  ship,    gi^^>ii{r 

of  law  offered  too  great  a  temptation  to  per-  chase  to  another,  is  got  as  far  into  the  wind 

jury,  by  degrees  new  remedies  were  de-  asshe,  and  sails  directly  after  her,  they  say, 

vised,  and  new  forms  of  action  introduced,  she  has  got  into  her  wake.    A  ship  is  said 

wherein  no  defendant  is  at  liberty  to  wage  to  stay  to  the  weather  of  her  wake,  when, 

his  law,  as  in  assumpsit  and  trover.    Also  in  her  staymg,  she  is  so  quick,  that  she  does 

when  a  new  statute  inflicts  a  penalty,  and  aot  fall  to  leeward  iipon  a  tack,  but  that 

gives  an  action  of  debt  to  recover  it,  it  is  when  she  is  tacked,  her  wake  is  to  the  lee- 

qsual  to  add,  in  which  no  wager  of  law  shall  ward ;  and  it  is  a  sign  she  feels  her  helm 

be  allowed.  very  well,  and  is  quick  of  steerage. 

Wagers.  In  general  a  wager  may  be  WALE,  or  Wales,  in  a  ship,  tlM>se  outer- 
considered  as  legal,  if  it  be  not  an  incite*  most  timbers  in  a  ship's  side,  on  which 
Bent  to  a  breadi  of  the  peace,  or  to  immo-  the  sailors  i»et  their  fett  in  climbing  op. 
rality,  or  if  it  do  not  affect  the  fi'dings  or  They  are  reckcmed  from  tlic  water,  and  are 
hiterest  of  a  third  person,  or  expose  him  to  called  her  first,  second,  and  third  wale,  or 
ridicule  ;  or  if  it  he  not  against  sound  poll-  bend. 
c;y.    See  Insurance,  Wager,  Policy.  Wale  knot,  a  round  knot  or  knob  made 

WAIFS  are  goods  which  are  stolen  and  with  three  strands  of  a  rope,  so  that  it 

waved  by  a  felon  in  his  flight  from  those  cannot  slip,  by  which  the  tacks,  top-sail 

who  pursue  him,  which  are  forfeited  ;  and  sheets,  and  stoppers  are  made  fiist,  as  ailso 

though  waif  is  generally  spoken  of  goods  some  other  rapes. 

Molen,  yet  if  a  man  be  pursued  with  hue  Wale  reared,  on  board  a  ship,  a  name 

and  cry  as  a  felon,  and  he  flee  and  leave  the  seamen  give  to  a  ship,  which,  after  she 

bis  own  goods,  tliese  will  be  forfeited  as  comes  to  her  bearing,  is  built  straight  up« 

goods  stolen ;  but  they  are  properly  fugi-  Tliis  way  of  building,  tiiough  it  does  not 

five's  goods,  and  not  forfeited  till  it  be  look  well,  nor  in,  as  the  seamen  term  it, 

found  before  the  coroner,  or  otherwise  of  shipshapeu  ;  yet  it  has  this  advantage,  that 

record,  tliat  he  fled  for  the  felony.    See  £s-  a  ship  is  thereby  more  roomy  within  )>oard, 

VRAYS.  and  becomes  thereby  a  wholesome  ship  at 

WAIST,  in  shfp-bnilding,  that  part  of  a  sea,  especially  if  her  bearing  be  wcU  laid 

riiip  which  is  contained  between  the  quarter-  out. 

deck  and  forecastle,  being  usually  a  hollow  WALES.    By  statute  27  Henry  VIIL 

apace,  w^th  an  ascent  of  several  steps  to  c.  t6,  and  other  subsequent  statntes,  the 

iitlier  of  those  pfaicei.    When  the  waist  of  dominion  of  Wales  shall  be  incorporated 

a  BMichail*ihip  it  only  one  or  two  itept  of  with,  and  part  of  tiie  realm  of  £iiglaiMl4 
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■H  penoDs  born  in  Wales  iball  e^ioy 
li  UbertMi  and  prmleget  as  tbo  saints  in 
tDgiand  do.    And  the  lands  in  Wales  shaU 
|t  inberiuble  after  the  English  tenure,  and 
pot  after  any  Welsh  laws  or  ctutoms  ;  and 
Ibe  proceedings  in  all  the  Uw  coarts  shall 
N  in  the  English  tongue.    A  session  is  also 
to  be  held  twice  a  year  in  every  county,  by 
Jndges  appointed  by  the  King,  to  be  called 
the  Great  Sessions  of  the  several  counties  in 
Wales,  in  which  all  pleas  of  real  and  per- 
sonal actions  shall  be  held,  with  the  same 
Ibrm  of  process,  and  in  as  ample  manner, 
ai  in  the  Court  of  Common  Pleas  at  West- 
minster ;  and  writs  of  error  sliall  lie  from 
jndgmeaU  therein  to  the  Court  of  Klng^ 
Bench  at  Westminster.    Rut  the  ordinaiy 
original  writs,-  or  proceai,  of  the  King^ 
coorta  at  Westminster,  do  not  run  into  the 
principality  of  Wales,  though  process  of 
execution  does,  as  also  all  prerogative  writs ^ 
as^  writs^of  certiorari,  quo  fainos,  manda- 
aos,  and  the  like.  Morders  and  felonies  in 
■By  pvt  of  Wales  may  be  tried  in  the  next 
mSofamig  English  county ;  the  judges  of  as- 
«n  having  a  concurrent  jurisdiction  throogii- 
o«t  all  Wales,  with  the  justices  of  the  grand 
sessions.  All  local  matters  arising  in  Wales, 
triable  ui  the  King's  Bench,  are,  by  the 
cowman  law,   to  be  tried  by  a  jnry,  re- 
turned from  the  next  adjoining  county  in 
England.    No  sheriff  or  officer  in  Wales 
sb^  upon  any  process  out  of  the  courts  at 
Westminster,  hold  any  person  to  special 
bafl,  nnleis  the  cause  of  action  be  twenty 
ponndsy  or  upwards.    11  and  it  William, 
c9. 

JHTAIXi,  in  architecture,  the  principal 
part  of  a  bnildmg^as  serving  both  to  inclose 
ft,  and  sopport  the  roof,  floors,  See.    See 

BUIUNMO. 

WALLENIA,  in  botany,  so  named  in 
honour  of  Mattliew  Wallen,  a  genus  of  the 
Tetrandria  Monogynia  cb»s  and  order. 
Essential  character:  calyx  four-clef>,  infe- 
rior ;  corolla  tubular,  four-cleft ;  berry  one- 
aeeded.  There  is  but  one  species,  ciz.  W. 
laarilblia,  a  tall  tree  growing  naturally  in 
Jamaica  and  Hispaniola. 

WALUS  (Dr.  JohnX  in  biography,  an 
eminent  English  mathematician,  was  the 
son  of  a  clergyman,  and  bom  at  Aslilbrd, 
in  Kent,  November  tS,  1616.  After  being 
insmcted,  at  different  schools,  in  grammar 
Icnming,  in  Liatin,  Greek,  and  Hebrew, 
with  the  rudimenti  of  logic,  music,  and  Hm 
.Fkvneh  language,  ha  vras  placed  in  Ema 
unci  Colle^,  Cambridge.  Abo«ll640,  ha 
cnterad  into  ofden,  and  was  cboatn  Fillvw 

VOL.  VI. 
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of  Queea'^  College.  He  kept  bu  fellow- 
ship till  it  was  vacated  by  his  marriage,  bnt 
quitted  his  college  to  be  chaphun  to  Sir 
Richard  Darley :  after  a  year  spent  in  thb 
situation,  lie  spent  two  more  as  chaphun  to 
Lady  Vere.  While  he  lived  in  this  ftmi^ 
he  cultivated  the  art  of  deciphering,  which 
proved  very  useful  to  him  on  several  occa- 
sions: he  met  with  rewards  and  prefSBr- 
ment  from  the  government  at  home  fbr  de- 
ciphering letters  for  them ;  and  it  is  said, 
that  the  Elector  of  Brandenbnif  sent  him 
a  gold  chain  and  medal,  for  exphiining  lor 
him  some  letters  written  in  ciphers. 

Academical  studies  being  much  inter- 
rupted by  the  civil  wars  in  both  the  Univer- 
sities, many  learned  'men  from  them  re- 
sorted to  London,  and  formed  assemblies 
there.  Wallis  "belonged  tu  one  of  these, 
the  members  of  which  met  once  a  week,  to 
discoune  on  philosophical  matters ;  and  this 
society  was  tlie  rise  and  beginning  of  that 
which  was  afterwards  incorporated  by  the 
name  of  the  Royal  Society,  of  which  Wallis 
was  one  of  the  most  eariy  members. 

The  SivUian  professor  of  geometry  at 
Oxford  being  ejected  by  the  parliamentary 
visitors,  in  1649,  Wallis  was  a|>pointed  to 
succeed  him,  and  he  opened  his  lecturts 
there  the  same  year.  In  165S,  hepubUshed, 
in  Latin,  a  Grammar  of  the  English  Tongue, 
for  the  use  of  foreigners;  to  which  was 
added,  a  tract  **  De  Loquela  sen  Sonorum 
fbrmatione,"  Sec.  in  which  he  considen  phi. 
losophically  the  formation  of  all  sounds  used 
in  articulate  speech,  i^id  shows  how  the  or- 
gans being  put  into  certain  positions^  and 
the  breath  pushed  out  from  the  lungs,  the 
person  will  thus  be  made  to  speak,  whether 
be  hear  himself  or  not  Pursuing  these  re- 
flections, he  was  led  to  think  it  possible, 
that  a  deaf  person  might  be  taoght  to  speak, 
by  being  directed  so  to  apply  the  oreaiis  of 
speech,  as  the  sound  of  each  letter  re- 
quired, which  children  learn  'by  imitatien 
and  frequent  attempts,  rather  than  by 
art. 

In  1657,  he  collected  and  published  his 
mathematical  works,  in  two  parts,  entitled, 
^  Mathesis  Universalis,'*  in  quarto ;  and,  in 
1658,  *'  Commercium  Epbtolicum  de  Qoes- 
tionibus  quibusdam  Mathematicii  noper  ha* 
bitnm,  in  qoarto ;  which  was  a  collection 
of  letters  written  by  many  learned  men,  as 
Lord  Broonker,  Sir  Kenehn  Digby,  Feiw 
mat,  Schooten,  Wallis,  and  others. 

Upon'  the  Rastontion  he  met  with  gi^t 

respect;  the  Kiqg  thinking  favourably  of 

himeaneoontili 
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both  to  himself  and  bis  fiither,  Charles  I.  fesaor  of  Medicine  at  Leipiic,  a  gemu  of 
He  was,  therefore,  confirmed  in  his  places,  the  Monadelphia  Pentandria  class  and  or- 
alao  admitted  one  of  the  Ring's  chaplains  der.  Natural  order  of  Columniferas.  Ti- 
in  ordinary,  and  appointed  one  of  the  di-  liacea»,  Jiissieo.  Essential  character :  calyx 
vines  empowered  to  revise  the  Book  of  donble ;  outer  faiteral  three-leaved,  decido* 
Common  Prayer.  He  was  a  very  useful  ons;  petals  five;  style  one;  cap)«ule  one- 
member  of  the  Royal  Society,  and  kept  up  celled,  two-valved,  one-seeded.  There  are 
a  literary  correspondence  witii  many  learned  six  species. 

men.  WAPENTAKE  (from  the  Saxon),  the 

In  1670,  he  published  hit  "  Merhanica ;  same  with  what  we  call  a  hundred,  and 

sive  de  Motn,^  quarto.    In  1676,  he  gave  more  especially  used  In  the  narthem  coan- 

«n  edition  of  "  Archimedis  Syracusani  Are-  ties  beyond  the  river  Trent    There  have 


narins  et  Dimensio  Circoli  ;**  and,  in  168?,  been  several  conjectures  as  to  the  ori( 
he  published  from  the  manuscripts,  ^*  Clan-  of  the  word ;  one  of  which  is,  that  au- 
dit PtolenuRi  OpnsHarmonicum,"in  Greek,  ciently  musters  were  made  of  the  anBonr 
vrith  a  Latin  version  and  notes;  to  which  and  weapons  of  the  inhabitants  of  every 
he  afterwards  added,  **  Appendix  de  vete-  hundred ;  and  from  those  that  coald  not 
rum  Harmonica  ad  hodiemam  comparata,**  find  sufficient  pledges  of  their  good  abear> 
&c.  ing,  their  weapons  were  taken  away,  and 

In  1685,  he  published  his  '<  History  and  given  to  others ;  vrhence,  it  is  said,  Ihii  word 

Practice  of  Algebra,"  in  folio ;  a  vrork  that  is  derived. 

is  fiill  of  learned  and  usefiil  matter.  Be-  WARD  (Dr.  Seth),  an  EngTish  prdale, 
fides  the  works  above  mentioned,  he  pub-  chiefly  fiunons  for  hb  knowledge  in  mathe- 
fished  many  others,  particularly  hit  *'  Aiith-  matics  and  astronomy,  was  tiie  aoa  of  wm 
metic.of  Infinites,'*  a  book  of  genius  and  attorney,  and  bom  at  Bnntmgford,  Herlr 
good  invention,  and  perhaps  almost  his  Ibrdshire,  in  1617  or  1618.  From  hence  be 
only  vrork  that  ia  so,  for  he  vras  mnch  more  was  removed  and  placed  a  student  in  Sidney 
distinguished  for  his  industry  and  judgment,  College,  Cambridge,  in  I6dt«  Here  he  ap* 
than  for  hb  geirius.  Also  a  ,mnltitude  of  plied  with  great  vigour  to  his  stndieay  par- 
papers  in  the  Philosophical  Transactions,  ticularly  to  tlie  nrnthematics,  and  was  cho- 
in  ahnoat  every  volume,  fit)m  the  first  to  sen  fellow  of  his  cdllege. 
the  twenty-fifUi  ▼olome.  The  civil  irar  breakrog  ont.  Ward  was 

In  1697,  the  cnrators  of  the  University  involved,  not  a  little  in  the  conseqneneet  of 

press  at  Oxford  thought  it  for  the  honour  of  it.    He  was  ejected  from  his  foDowabip  for 

the  Univefvity  to  collect  the  Doctor^  ma-  refusing  the  covenant ;    agafaiat  which  he 

thcmatical  works,  vrhich  bad  been  printed  soon  a^er  joined,  with  several  others,  ia 

separately,  some  in  Latin,  some  in  English,  drawing  up  that  noted  treatise,  vrhich  was 

and  published  them  all  together  in  the  Latin  afterwards  printed.    Being  now  obliged  to 

tongue,  in  three  volumes,  folio,  1699.  leave  Cambridge,,  he  resided  for  some  tane 

Dr.  Wallis'died  at  Oxford  the  S8th  of  witii  certain  friends  about  London,  and  at 

October,  1703,  in  the  eightyeighth  year  of  other  times  at  Aldbury,  in  Surry,  with  the 

his  age,  leaving  behind  him  one  son  and  two  noted  mathematician  Oughtred,  where,  he 

dangliters.    We  are  told,  that  he  was  of  a  prosecuted  his  mathematical  stndiea. 
vigorous  constitution,  and  of  a  mind  which        He  had  not  been  long  in  thli  family  be- 

was  strong,  calm,  serene,  and  not  easily  fore  the  visitation  of  the  University  of  Ox- 

ruflled  or  discomposed.    He  speaks  of  him-  ford  began  ;  the  effect  of  which  was,  thai 

self,  in  his  letter  to  Mr.  Smith,  in  a  strain  many  learned  and  eminent  persons  vrrre 

which  shows  him  to  have  been  a  very  can-  turned  out,  and  among  them  Mr.  Gieaves, 

tious  and  prudent  man,  whatever  bis  secret  the  Savilian  professor  of  astronomy.    Urn 

opinions  and  attachments  might  be.    He  gentleman  laboured  to  procure  Ward  for  his 

concludes ;  ♦«  It  hath  been  my  endeavour  aU  successor,  whose  abilities  m  hia  way 


along,  \o  act  by  moderate  principles,  being  universally  known  and  acknowledged  ;  and 

willing,  whatever  side  was  uppermost,  to  effected  it  j  Dr.  Wallis  succeedmg  to  the 

promote  any  good  desipn,  for  the  true  inte-  geometry  professorship  at  the  same  tine, 

rest  of  reHjjion,   of  learning,  and  of  tiie  Mr.  Ward  then  entered  himself  of  Wadhan 


public  good."  College,  for  tiie  sake  of  Dr.  Wilkina^ 

WALRUS.    See  Triciiccvs.  vras  the  warden;    and   he  presently  ^ 

WALTHERIA,  in  botany,  so  named  in  plied  himself  to  bring  the  astronomy  lee- 

honour  of  Angitstin  Frederic  Walther,  Pro-  tures^  which  had  long  been  neglected  and 
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disnsed, into  repnte  again;  and  For  this  pur* 
^o$t  be  read  them  very  eonstaotly,  never 
mining  <me  reading  day  aU  the  while  he  held 
the  lecture. 

In  1654,  both  the  SaTilian  profetRors  did 
their  exercises,  in  order  to  proceed  doctors 
in  divinity  ;  and  wlien  they  were  to  be  pre- 
sented, Walliit  chiimed  precedency.  This 
occasioned  a  dbpnte ;  which  being  decided 
in  favour  of  Ward,  who  was  really  the  se- 
nior, Wallis  went  out  grand  componnder, 
and  so  obtained  the  precedency. 

In  1639,  Ward  was  chosen  president  of 
Trinity  College,  but  was  obliged  at  the  Re* 
storation  to  resign  tiAt  pbce.  He  bad 
amends  made  him,  however,  by  being  pre- 
sented, in  1660,  to  the  rectory  of  St.  Lau- 
rence, Jewry.  The  same  year  he  was  also 
installed  precentor  of  the  chnrch  of  Exe- 
ter. In  1661,  he  became  Fellow  of  the 
Royal  Society,  and  Dean  of  Exeter ;  and 
the  3rear  following  he  was  advanced  to  the 
bishopric  of  the  same  church.  In  1667,  he 
was  tninslatetl  to  the  see  of  Salisbury ;  and, 
in  1671,  was  made  Chancellor  of  the  order 
of* the  Garter;  an  honour  which  he  pro- 
cured to  be  permanently  annexed  to  the  see 
of  Salisbury,  after  it  had  been  held  by 
laymen  for  above  one  hundred  and  fifty 
years. 

Vr.  Ward  wns  one  of  those  unhappy  per- 
sons who  have  had  the  misfortane  to  survive 
their  senses,  whidi  happened  in  consequence 
of  a  fever  Ul  cured  :  be  lived  till  the  Revo- 
lution, but  without  knowing  any  tliint  of 
tlie  matter ;  and  died  in  Janiwry,  1689, 
about  seventy-one  years  of  age.  He  was 
the  author  of  several  Latin  works  in  astro- 
nomy and  dilferent  parts  of  the  mathema- 
tics, which  were  thouuht  excellent  in  their 
day ;  bat  their  use  has  been  superseded  by 
later  improvements  and  the  Newtonian  phi- 
losophy. 

WARDMOTE,  a  court  kept  in  every 
ward  in  London,  usually  called  the  vrard- 
mote  court :  and  the  wardmote  inquest  has 
powejr  every  year  to  inquire  into,  and  pre- 
sent,'all  delaults  conccmiui;  the  watch  and 
constables  not  doing  their  duty;  that  en- 
gines, &c.  be  provided  against  fire ;  perMnis 
selling  ale  and  beer  be  honest,  and  snffer 
no  disorders,  nor  permit  gaming,  ike. ;  that 
they  sell  in  lawful  measures ;  and  searches 
be  made  for  vagrantu,  beggan,  and  idle 
persons,  drr.  who  shall  be  pnnisbed. 

WARE,  or  WiAKi  in  naval  affurs,  to. 
ranse  a  ship  to  change  ber  coarse  from  one 
board  to  the  other,  by  tnmnig  ber  atem  to 
the  wind.    Hancc  it  is  wed  hi  the  mme 
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•eme  of  veering,  and  in  opposition  to  tack- 
ing, in  which  the  head  is  tamed  to  the 
wind,  and  the  stem  to  the  leeward. 

WARNING  jNece,  hi  the  ntlitary  art,  is 
the  gim  which  is  fired  every  night  about 
sun-set,  to  give  notice  to  the  drams  and 
trumpets  of  the  army  to  beat  and  sound  a 
retreat  or  tattoo,  which  is  likewise  called 
setting  the  watch. 

Warning  whed^  in  a  clock,  is  the  third 
or  fourth,  accorduig  to  its  distance  from  the 
first  wheeL 

WARP,   in   the  mannfiKstures,  is    the 
Uireads,  whether  of  silk,  wool,  linen,  hemp, 
&c.  that  are  extended  Icngthvrise  on  the 
weaver^  loom  ;■  and  acroes  vrhich  the  work- 
man by  means  of  hb  shuttle  passes  the 
threads  of  the  woof,  tq  form  a  cloth,  rib- 
band, fustian,  or  other  matter.    For  a  wool- 
len stuff  to  have  the  necessary  qualities,  it 
is  required  ^t  the  threads  of  the  nrarp  be 
of  the  same  kind  of  wool,  and  of  the  samn 
fineness   throughout;    that  tltey  be  sised 
with  Flanders  or  parchment  size,  well  pre- 
pared, and  that  they  be  in  sufficient  num- 
ber witli  regard  to  the  breadth  of  the  stuff 
to  be  wrought.    To  warp  a  ship,  is  to  shift 
her  from  one  place  to  another,  when  the 
wind  and  tide  will  permit  it  without  danger. 
WARRANT,  a  pneeipe,  under  band  and 
seal,  to  some  officer,  to  bring  any  offender 
before  tl»e  person  granting  it ;  and  warrants 
of  commitment  are  issned  by  the  Pvivy 
Council,  a  secretary  of  state,  or  justice  oif 
peace,  5cc.  where  there  has  lieen  a  private 
infomiation,  or  a  vritness  has  deposed  agaiuM 
an  offender.    Any  one  nnder  the  degree  of 
nobiUty  may  be  arrested  for  a  misden^nor, 
or  any  thing  done  against  the  peace  of  the 
kinffdom,  by  warrant  from  a  justice  of  the 
peace ;  tliongli  if  the  person  be  a  peer  of 
ttic  realm,  he  must  be  apprehended  for  a 
breacli  of  tlie  peace  by  warrant  out  of  the 
King's  Bench. 

A  general  warrant  to  apprehend  all  per- 
sons sitspeeted,  without  naming  or  partics- 
lariy  describing  any  person  hi  special,  is 
illegal  and  void  for  its  imcertainty :  for  it  la 
the  duty  of  the  magistrate,  and  ongbt  not 
to  be  left  to  the  officer,  to  judge  of  the 
ground  of  the  suspicion.  Also  a  warrant  to 
apprehend  all  penona  gnilty  of  snch  a  crime* 
is  no  legal  warrant;  for  the  point  upon 
which  its  aathority  rests  is  a  fiict  to  be  de- 
cided on  a  subsequent  trial ;  aamely,  whe- 
ther the  person  appieheoded  thereupon  be 
gnilty  or  not  gnilty.  A  warmt  may  ba 
Uwfolly  granted  by  any  jnstice,  for  treason, 
fohmy,  pff»mnmre,  or  any  offpncc  agahwt 
Mm  9 
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tbe  peace,  and  it  seems  clear,  that  ^here  a  in  deed/ its  by  the  words  '^  I  wamnf*  ex> 

statute  gives  any  one  justice  a  jnrisdiction  pretsly ;  or  in  faiw,  aa  by  the  word  dedi,  ^  I 

over  any  offence,  or  a  power  to  require  any  have  given,"  or  some  other  amplificatioii. 

person  to  do  a  certain  thing  ordained  by  Personal,  which  either  respects  the  pco- 

siich  statute,  it  impliedly  gives  a  power  to  perty  of  the  thing  sold,  or  the  quality  of  it. 

every  such  justice  to  make  ont  a  warrant  to  Warranties  in  their  more  general  divisioDi 

bring  before  him  any  one  accused  of  sach  are  of  two  kinds :  first,  a  warranty  in  deed, 

offence,  or  compelled  to  do  any  thing  or-  or  an  express  warrant,  which  is  when  a 

dahned   by   such   statute ;  for  it  cannot  fine,  or  feofiinent  in  fee,  or  a  lease  for  lile« 

but  be  hitended,  that  a  statute   which  is  made  by  deed,  which  hat  an  espiw 

gives  a  person  jnrisdiction  over  an  ofience,  clause  of  warrant  contained  m  it,  aa  wben 

means  sJso  to  give  him  the  power  incident  a  conusor,  leoAr,  or  lessor,  covenants  to 

to  all  courts  of  compelling  the  party  to  come  warrant  the  land  to  the  connsee,  fiMflfee,  or 

beibre'him.    But  in  cases  where  the  King  lessee;  secondly,  a  warranty  in  law,  or  n 

is  not  a  party,  or  where  no  corporal  punish*  implied  warranty,  which  is  when  it  in  not 

ment  is  appointed,  as  in  cases  for  servanU'  expressed  by  the  party,  but  tacitly  mndt 

wages,  and  the  like,  it  seems  that  a  sum-  and  implied  by  the  law.    A  wamn^  in 

mens  is  the  more  proper  process ;  and  for  'deed  is  either  lineal  or  collateral    A  lineal 

defimlt  of  appearance  the  justice  may  pro-  vrarranty  u  a  covenant  real,  annexed  to  the 

ceed;  and  so  indeed  it  is  often  du*ected  by  land  by  him  who  either  was  owner  of  or 

special  statutes.    A  vrarrant  from  any  one  might  have  inherited  the  land,  and  from 

of  the  justices  of  the  Court  of  King's  Bench  whom  his  heir  lineal  or  ccrflaterml  niglit 

extend  over  all  the  kingdom,  and  is  tested  possibly  have  claimed  the  land  as  Mr  finm 

or  dated  England ,  but'  a  vrarrant  of  a  joa-  hfan  that  made  the  vrarranty.    A  collateral 

ttce  of  peacein one  county  most  be  backed|  warranty  is  made  by  him  that  had  no  rigjht. 

that  is,  signed  by  a  justice  of  anodier  county,  or  possibility  of  right,  to  the  land,  and  ia  col- 

before  it  can  be  executed  there:  and  a  lateral  to  the  title  of  the  hmd.    OnanleeC 

vraitant  for  apprehending  an  English  or  a  goods,  the  seller  by  implication  wamnts 

Scotch  offender  may  be  indorsed  in  the  op-  that  he  has  a  good  title  to  then.    See  Im- 

poiite  kingdom,  and  the  offender  carried  scrancb. 

back  to  that  part  of  the  nnited  kmgdom  n  WARREN,  a  franchise,  or  place  piivi- 

which  the  offence  vras  committed.    Thb  is  leged  eidier  by  prescription  or  grant  fieia 

abo  now  extended  to  Ireland,  upon  a  pro-  the  king,  to  keep  beasts  and  fi>wl  of  vranen 

per  certificate  of  an  indictment  or  informa-  in ;  as  rabbits,  hares,  partridges,  phr—nii^ 

tion  filed  in  either  country.  &c. 

Warrant  of  aHomey,  is  an  authority  WASH,  among  distillers,  the  fermentable 

and  power  given  by  a  client  to  his  attorney  liquor  used  by  the  malt  distillera. 

to  appear  and  plead  for  him ;  or  to  suffer  WASP.    See  Vrspa. 

judgment  to  pass  against  hhn  by  confessing  WASTE,  is  the  conunitting  any  apoSL  or 

the  action,  by  ml  did/,  non  turn  infbrmatma,  destruction  in  houses,  tends,  Ste.  by  tenant^ 

Stc.  and   although   a  vrarrant  of  attorney  to  the  damage  of  the  heir,  or  of  Um  in  re- 

j^ven  by  a  man  in  custody  to  confess  a  version  or  remainder;  whereupon  the  vrrit 

judgment,  no  attorney  being  present,  is  or  action  of  waste  is  brought  for  the  racovciy 

void  as  to  the  entry  of  judgment,  yet  it  may  of  the  thing  wasted,  and  daniagee  lor  the 

be  a  good  warrant  to  appear  and  file  com-  waste  done.    There  are  two  kinds  of  vraste, 

raon  bail.    A  warrant  of  attorney  to  con-  voluntary  or  actual,  and  ne|^igent  or  ncr- 

fess  a  judgment  affords  the  best  personal  missive.    Voluntary  waste  nmy  be  dene  by 

security  that  a  creditor  can  have,  and  if  to-  pulling  down  or  prostrating  housea,  or  cotr 

gether  witli  it  a  saleable  lease  is  pledged,  it  ting  down  timber  trees :  negligent  vraste 

is  perhaps  the  best  security  that  can  be  may  be,  by  suffering  an  house  to  be  unco- 

had.  vered,  whereby  the  spars  or  rafken,  plaa- 

WARRANTY,  a  promise  or  covenant  by  cbes,  or  other  timber  of  the  hooae,  are  rot* 

deed,  made  by  the  bargainer  for  himself  ten,  or  by  not  property  repairing.    A  writ 

and  his  heirs,  to  warrant  or  secure  the  bar-  ^f  waste,  to  punish  the  offence  alter  it  hv 

gainee  and  his  heirs  against  all  men,  for  the  been  committed,  is  an  action  partly  Iboad- 

enjoying  any  thing  agreed   on    between  ed  upon  the  common  law,  and  partly  npoa 

thera.    Warranty  is  either  real  or  personal :  the  statute  of  Gloucester,   and   may  bt 

real,  vrhcn  it  is  annexed  to  lands  or  tene-  broi^bt  by  him  that  has  the  immediate  ataCe 

menu  granted  for  life,  &c  and  this  is  either  of  inheritance  in  reversion  or  remainder 
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%pdaU.  tht  teont  for  lifs,  teoaiit  b  dower, 
tMnot  by  the  conrtesy,  or  tenant  foj  yeark 
Thii  aetion  of  waste  it  a  mixed  actioD ;  partly 
real,  so  fiv  aa  it  recoven  land ;  and  partly 
penonal,  to  far  as  it  recovers  damages; 
f>rit  is  brought  for  both  those  purposes; 
and  if  the  waste  be  proved,  the  pliiintiir 
shall  recover  the  thing  or  pUce  wasted,  and 
also  treble  damages,  by  the  said  statute. 
6  Edward  I.  c.  6.  The  writ  of  waste  calls 
upon  the  tenant  to  appear,  and  show  cause 
why  he  has  committed  waste  and  destruc- 
tion, in  the  place  named,  to  the  dislierison  of 
the  plaintiff.  And  if  the  defendant  make 
defiuilt,  or  do  not  appear  at  tlie  day  assigned 
him,  then  the  sheriff  is  to  take  with  him  a 
jury  of  twelve  men,  and  go  in  person  to  the 
place  alledged  to  be'  wasted,  and  there  en- 
<|aire  of  the  waste  done,  and  the  damages, 
and  make  a  return  or  report  of  the  same  to 
the  court,  upon  which  report  the  judgment 
is  founded.  The  more  common  remedy  is 
now  by  an  action  upon  the  case  for  damages 
only.  A  tenant  at  will  is  not  liable  for  per- 
namive  waste,  nor  a  tenant  ftom  year  toyear. 

WATCH,  in  the  art  of  war,  a  number  of 
■MB  posted  at  any  passage,  or  a  company 
of  the  guards  who  .go  on  the  patrol. 

At  sea  the  term  watch  denotes  a  measare 
or  space  of  four  hours,  because  half  the 
ship^  company  watch,  and  do  duty  in  their 
turns,  so  long  at  a  time;  and  they  are 
tanned  starboard  watch  and  larboard  watch. 

Waich  is  also  need  for  a  sraaU  portable 
movement  ormachtne  for  the  measuring  of 
tame,  having  its  motion  regnlated  by  a  spiral 
spring.  Watches,  strictly  taken,  are  all 
soch  moveroents  as  show  the  parts  of  time  ; 
as  docks  are  soch  as  publish  it,  by  striking 
on  a  bell,  Alc  But,  commonly,  the  name 
watch  is  appropriated  to  sncfa  as  aie  carried 
in  the  pocket,  and  clock  to  the  Urge  move- 
ments, whether  they  strike  or  not.  See 
Chrowomktbr,  Clock,  Horoli>gy. 

The  several  members  of  the  vratch  part 
are,  t.  The  balance,  consisting  of  the  rim, 
which  is  itt  circular  part;  and  the  verge, 
which  is  its  spindle,  to  whieh  belong  the 
two  pallets,  or  levers,  that  play  in  the  teeth 
of  the  crowB-wheeL  f.  The  potence,  or 
pottance,  which  is  the  strong  stud  In  pocket 
watches,  whereon  the  lower  pivot  of  the 
vcfge  plays,  and  in  the  middle  of  which  one 
pivot  of  the  balance-wheel  phiys;  the  bot- 
tom of  the  potence  is  called  the  foot,  the 
middle  part  the  nose,  and  tiM  npper  part 
the  shonhler.  3.  The  cock,  which  is  the 
piaca  coveringibe  balance.    4.  Tbt  regn* 


later,  or  pendulum  spring,  which  b  the 
small  spring  in  new  pocket  watches,  under- 
neath the  balance.  5.  The  penditlttm,wl^ose 
parts  are  the  verge,  pallets,  cocks,  sind  tfaa 
bob.  6.  The  wheels,  vrhich  are  the  crown- 
wheel in  pocket  pieces,  and  swing-vrheel  in 
pendulums,  serving  to  drive  the  bafamce  or 
pendulum.  7.  The  contrate-wheel,  which 
is  that  next  the  crown-wheel,  &c  and  whose 
teeth  and  hoop  lie  contrary  to  those  of 
other  wheels;  whence  the  name.  8.  Tha 
great,  or  first  wheel,  which  is  that  the  fusee. 
Sec.  immediately  drives:  after  which  are 
the  second  wheel,  third  wheel,  &c.  9.  Last- 
ly, between  the  frame  and  dial-phite  is  the 
pinion  of  report,  which  is  that  fixed  on  tha 
arbor  of  the  great  wheel,  and  serves  to 
drive  the  dial-wheel  as  that  serves  to  carry 
the  hand. 

Phite  Watch  represents  the  parts  of  a 
watch  the  proper  size:  fig.  1  is  a  plan 
the  wheel  work,  the  upper  plate 
(fig.  f)  being  removed  to  expose  them; 
fig.  S  is  the  upper  pUte,  the  cock,  F,  (fig.  5) 
being  taken  away  to  show  the  bahmce; 
fig.  3,  the  wheel  work  beneath  the  dial; 
fig.  4,  a  detached  part;  fig.  5,  a  general 
elevation  of  the  whole,  being  supposed  to 
be  set  out  at  length  to  show  the  whole  at 
one  view;  fig.  6,  the  great  wheel;  fig.  7, 
the  under  side  of  the  fusee ;  fig.  8,  the  main- 
spring, barrel,  &c. 

The  essential  difference  between  a  dock, 
and  a  watch  consists  in  two  particulars: 
first,  it  is  anoved  by  a  spring  in  lien  of  a 
weight;  and,  secondly,  its,  motion  is  go- 
verned by  a  bahmce  instead  of  a  pendulum. 
The  bahmce  is  a  small  wheel,  a,  (fig.  2  and 
5,  Plate  Watch)  fixed  on  an  arbor,  or  axis, 
called  the  verge,  and  taming  freely  upon 
pivots  at  the  ends  of  the  arbor.  To  the 
axis  o(  the  bahmce  the  inner  end  of  a  very 
elastic  spiral  spring,  o,  called  the  pcndnlam 
spring,  is  fastened,  and  the  outer  end  of  the 
spiral  is  made  fast  to  some  fixtare,  r:  in 
this  state  the  balance  will  have  a  position  of 
rest,  which  will  be  when  the  spiral  spring  a 
is  in  that  position  which  it  would  assume 
when  detached  from  the  bafamce,  and  per- ' 
fectly  at  liberty:  now,  if  the  balance  is 
turned  ronnd  on  its  pivots  by  any  external 
force  in  either  direc^on,  it  will  wind  up  or 
unwind  the  spiral  spring,  which  will  (when 
the  external  force  is  removed)  return  the 
balance  to  its  sUtc  of  reft;  and  as  this  is 
dona  with  coasiderabia  velocity,  tha  hm- 
mentnm  the  bahuiee  ac^qmres  l^r  its  mo- 
tioD  wiU  carry  it  beyond  the  potot  af  rest 
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OB  tfat  ottier  fide ;  tluf  agm  alten  tlie  ipiral  tkm  it  vu  vbea  at  fibertj,  9a4  wffl 
ipring,  which  retnms  the  balmce,  dirowh^  conaeqoently  exert  a  re4M;tioo  cpo«  tlie 
it  bejond  the  point  of  r«*t ;  and  in  thb  ebaia,  and  by  that  mean  apon  the  foaee, 
mnner  the  balance  will  Tibrate  antfl  the  which  will  be  tmned  roond  thereby  wken 
friction  of  the  piroU  and  the  resstance  of  the  key  is  reaoved.  To  prevcat  too  mach 
the  air  destroys  the  origiBal  trnpnbe.  All  chain  behig  woand  upon  the  fbfce,  and'by 
vibrations  of  sseh  a  balaaee  which  pau  that  means  bieaking  the  chain,  or  over- 
through  cqnal  spaces  wiO  be  performed  in  stramiof  the  spcinf  ,  a  contrivance  called  a 
eqnalthnes.  guard  is  added:  it  is  a  smaU  lever, »  (fig.  1) 

Tim  simple  apparatus  if  all  which  is  re-  movmg  on  a  stnd  fixed  to  the  nppcr  plate 

qnired  for  measuring  time,  the  other  mecha-  of  the  watch,  and  prtssed  downwards  by  a 

nism  of  the  watch  being  devoted  to  two  small  spring,  z:.  as  the  chaa  is  wonod  wpon 

ol^ects :  first,  to  give  a  small  hnpube  to  the  (wee,  it  rises  in  the  spiral  groove,  and 

the  balance  at  each  vibratiou,  to  overcome  bfbap  the  lever,  jr,  until  it  toncbea  the  npper 

the  friction  and  resistance  of  the  air,  and  pfaue ;  it  is  tfaeo  m  a  position  to  IntenBCpl 

cause  the  bafamce  to  describe  equal  arcs:  the  edge  of  the  spiral  piece  of  metal  seen 

and,  secondly,  to  register  the  number  of  on  the  top  of  the  fusee,  and  thos  atop  it 

vibrations  the  balance  has  made.  from  being  wound  op  any  fiirther. 

The  firrt  of  these  objects  requires  a  power  The  power  of  the  spring  is  transmitted  to 

which  shall  be  m  comtant  readuiess  to  act  the  balance  by  means  of  several  cog  wfaeds: 

upon  the  balance.    Thb  is  accomplished  the  first,/,  is  upon  the  fiisee;  it  is  shown 

by  the  reaction  of  a  spiral  steel  spring,  A,  separated  from  the  fiisee  in  fig.  6,  having  a 

(fig.  8)  which  when  at  rest  and  Kberty  as-  hole  through  the  centre  to  receive  the  arlwr 

somes  that  potition  and  size :  it  is  coiled  up  of  the  fusee,  and  a  profeetiog  ring  upoa  its 

closer,  and  put  htto  a  brass  box,  «,  called  surfiK^j  the  under  surface  of  the  finee  is 

the  spring  barrel ;  a  small  book  which  is  at  shown  in  fig.  7,  having  a  circular  groove  cut 

the  outer  end   of  the  spring   being  pat  in  it  to  receive  the  correiipooding  ring  npon 

througii  a  hole  in  the  side  of  the  box,  a  the  great  wheel,  fig.  6 :  the  inner  edjge  of 

small  arbor,  B,  is  put  into  the  centre  of  the  the  groove  is  cut  with  teeth  to  form  a 

box,  and  the  cover  or  lid  of  the  box,  D,  is  rachet  wheel;  when  the  wheel  and  teee 

shut  in :  the  arbor  has  a  hook  projecting  are  prft  together,  a  small  dicky  g,  (fig.  6) 

from  it,  which  enters  a  hole  in  the  inner  takes  into  the  teeth  of  the  tachet:  as  the 

end  of  the  spring  A ;   its  pivots  project  fiisee  is  turned  by  the  key,  to  wind  up  the 

through  the  barrel  at  each  side,  and  enter  watch,  this  click  slips  over  the  sloping  Mas 

holes  in  the  two  phites  E  E,  (fig.  5)  which  of  the  teeth  without  turning  the  great  ailncl; 

forms  the  frame  of  the  watch ;  the  lower  but  when  the  folee  is  turned  the  other  way 

pivot  passes  through  the  plate,  and  has  a  by  the  chain,  the  click  catches  the  teeth  oif 

small  rachet  wheel,  6,  (fig.  3  and  5)  fixed  the  rachet  wheel,  and  causes  the  cog  wheel 

upon  it,  a  click  entermg  the  teeth  thereof  to  turn  with  the  fusee;  the  great  wheel, ^ 

prevents  the  arbor  turning  round ;  a  small  Ims  forty-eight  teeth,  and  turns  a  pinioB  of 

steel  chain  is  hooked  to  tlie  spring-barrel,  a,  twelve  teeth  on  an  arbor  in  the  ceutre  of 

(fig.  1  and  5) ;  at  one  end  it  passes  round  the  watdi,  which  carries  the  minute  band : 

the  barrel  several  tiroes,  then  round  the  a  wlieeJ,  A,  of  fif^-fonr  teeth,  called  the 

fiisee,  d,  and  is  hooked  to  it  by  its  end.  The  centre  wheel,  is  fixed  upon  thb  arbor,  and 

f'osee,  d,  b  a  conical  piece  of  brass,  with  a  turns  a   pinion  on  the  same  arbor  with 

spiral  groove  cut  thereon  to  receive  the  the  third  wheel,  k,  of  forty-eight  teeth, 

cliain :  it  is  mounted  on  pivots  which  turn  which  turns  the   pinion  of  the   contrate 

in  holes,  in  the  two  plates  E  £,  and  one  of  wheel,  I,  of  forty-eight  teeth ;  tlie  contrate 

the.  pivnt«,  e^  projects  a  considerable  dis-  wheel  gives  motion  to  a  pinion  of  six  teeth, 

tance,  and  b  cut  square.    Now  if  a  key  b  and  to  the  balance  whee^  m,  which  hat  fif- 

applied  to  tbb'tqnare,  and  the  fiisee,  </,  by  tecu  kirge  teeth,  which  stop  against  two 

tint  means  turned  round  so  as  to  wind  the  small  pallets  upon  the  arbor  of  the  balance, 

cliain  upon  it,  the  spring  barrel  will  be  or  verge,  r;   these  pallets  are  two  small 

turned  round,  and  ttie  outer  end  of  the  teeth,  projecting  from  the  verge  at  right 

spring,  A,  being  hooked  to  the  barrel  will  be  angles  to  each  other;  one  engages  the  up* 

turned  round  abo ;  as  tlie  inner  end  b  im*  per  side  of  the  wheel,  end  the  other  takes 

moveable,  by  being  fixed  to  the  arbor,  B,  the  lower.     By  the  action  of  the  aaain- 

the  spring  will  be  coiled  np  mto  a  closer  ipring)  a,  the  wlieeb  are  all  tamed|  and  the 
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bftlance  wheel,  m,  if  there  wu  no  obetnic- 
cioD,  would  turn  with  great  velocity  until 
ail  the  chain  was  wound  off  the  fiisee ;  but 
one  of  the  pallets  of'  the  verge  is  always  en- 
gaged  with  one  of  the  teeth  of  the  wheel, 
suppose  one  of  Uie  teeth  on  the  lower  side ; 
now,  by  the  balance  taming  round  to  make 
a  vibration,  the  pallet  allows  the  tooth  to 
slip  off,  and  the  wheel  begins  to  run  down 
by  tlie  action  of  the  main-spring,  narking 
the  vibratiout  by  moving  the  hands  O  H ;  it 
it,  however,  stopped  inunediately,  by  the 
next  tooth  at  tlie  top  of  tlie  wheel  meeting 
the  upper  pallet  of  the  verge :  the  balance 
and  pallet  was  at  that  time  just  beginning 
to  return,  and  the  top  of  the  vrheel  moving 
io  contrary  direction  to  the  bottom,  the 
tooth  presses  against  the  pallet,  and  assisU 
the  balance  to  mamtain  the  same  arc  in  its 
vibration:  when  the  balance  is  about  to  re- 
turn, the  upper  tooth  of  the  wheel  slips  off 
the  p«Uet,  and  the  lower  one  catches  on  the 
lower  pallet,  and  asaista  the  balance  as  be* 
fore:  one  of  the  pivots  of  the  balance  wheel 
worka  in  a  small  frame,  y,  called  the  pot- 
tance ;  the  lower  phrot  of  the  verge  works 
in  the  bottom  of  it  also,  and  the  npper  pivot 
turns  in  a  cock,  F,  screwed  to  the  phite  E, 
and  covering  the  balance  to  delend  it  from 
injury. 

The  handa,  G  H,  are  moved  by  the  ceo* 
tral  arbor  which  pn^ects  through  the  lower 
plate,  E,  (fig.  5)  and  receives  a  pinion  of 
twehre  teeth  fixed  on  the  end  of  a  tube 
which  fits  tight  npoo  the  arbor,  but  will  slip 
roimd  easily  to  set  the  handa  when  the 
watch  b  wrong :  the  other  end  of  the  tube 
is  iquare,  and  receives  the  minute  hand,  H, 
which  points  out  the  minutes  on  a  circle  of 
sixty  upon  the  dial  plate  M  M ;  the  pmion 
on  the  tube  loms  a  wheel,  L,  of  forty-eight 
(aecn  in  plans  in  fig.  3)  on  whose  arbor  u 
a  wheel  of  sixteen,  turuing  another  wheel, 
K,  of  forty-eight,  the  arbor  of  wliit  h  u  a 
tube  fitting  on  the  other  tube,  and  lias  the 
hour  hand,  Q,  fixed  npoo  it:  by  this  arrange - 
oient  tlie  minute  band,  H,  turns  ronnd 
twelve  times  for  one  revolution  of  the  hour 
band, O. 

As  the  time  the  bahmce  taket  to  peHbrm 
a  vibrution  depends  upon  the  arc  it  pastes 
tlHMgh,  the  leaat  increase  of  force  in  the 
nain-spring  would  alter  the  rate  of  the 
watch  I  therefore  the  fusee  b  cut  into  a 
apiralf  diminishing  from  top  to  bottom,  as 
Iba  ipriag  draws  the  chain  with  greater 
force  when  womid  np  than  wfaaa  it  b  more 
fekated.  The  chain  acts  vpan  a  ilwrter 
laver  when  Um  tprieg  b  woaad  «^  and 
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npoa  a  longer  when  it  b  down,  so  as  to  re- 
gulate the  unequal  action  of  ^e  spring  to  a 
perfectly  regnlar  force  npoa  the  wheel 
Hork. 

As  it  will  most  probably  happen  that  a 
watch  will  not  always  keep  the  same  tune, 
it  b  necessary  to  have  an  adjustment  that 
may  cause  it  to  move  taster  or  slower:  thb 
can  be  done  by  two  vrays,  either  by  increas- 
ing or  diminishing  the  force  of  the  main* 
spring, «,  which  increases  or  diminisbet  the 
arc  the  balance  describes ;  or  it  may  ba 
done  by  strengthening  or  weakening  the 
pendulum  spring,  o  •,  wliidi  vrill  cause  tha 
balance  to  move  quicker  or  slower.  The 
first  b  done  by  turning  the  rachet  wheel,  &, 
(fig.  6  and  S)  on  the  end  of  the  arbor  of  the 
main-spring,^  thereby  winditig  np  or  letting 
down  tlie  spring  without  lumhig  the  fusee ; 
but  as  thb  b  a  very  coarse  acyustment,  it  b 
never  used  but  by  the  maker,  and  reconrte 
b  liad  to  the  penduhim  spring,  a,  (fig.  S) 
which  b  fixed  to  a  stud,  r,  upon  the,  plain 
E,  by  one  end,  and  the  verge  of  the  bahinca 
by  th^  other :  p  b  a  tmall  piece  of  metal, 
called  the  curb,  having  a  notch  ui  it  to  re- 
ceive the  spring:  the  acting  part  of  the 
tpring  b  lirom  p  to  the  centre ;  and  as  the 
curb,  p,  b  moveable,  the  acting  length  can 
be  altered :  the  curb  b  cot  into  teeth,  and 
turned  by  a  pinion,  9,  (fig.  4)  which  repre- 
sents the  piece,  «««««,  detached  from  tha 
pbte,  E,  and  turned  up :  the  pinion,  f ,  hat  a 
small  dUI,  divided  iuto  thirty,  fixed  to  itt 
arbor  on  the  upper  side  of  the  pUte,  1 1,  by 
which  it  can  be  set  so  at  to  regiUate  the 
watch  to  the  ntmott  nicety:  ttti  (fig.  1) 
are  foor  pillars  by  which  the  two  phitet, 
E  E,  of  the  watch  are  held  together ;  and 
ittt  (fig.  f)  repretent  the  headt  of  tha 
tame  pillars  coming  thrpugh  the  npper 
pUte,  and  small  pins  put  through  to  keep 
the  phite  dovm. 

WATER,  a  trantparent  fluid,  without 
colour,  smell,  or  taste,  in  a  very  small  degree 
compreisibie ;  when  pure,  not  Ibble  to 
spontaoeont  change ;  liquid  in  the  common 
temperature  of  our  atmosphere,  assmning 
the  tolid  form  at  3t^  Fahrenheit,  and  the 
gaaeoot  at  tir,  but  returning  unaltered  to 
itt  liquid  state  on  retumbig  any  dep^e  of 
heat  between  thete  pointt,  capable  of  dit- 
solring  a  greater  number  of  aatnial  bodies 
than  any  other  flnid  whatever,  etpedally  of 
those  known  by  the  mnm  of  the  salme ; 
performnig  tha  mott  important  fonctioat  in 
the  vageteble  and  aniaml  khugdomt,  and 
mktttm§  largely  into  their  eompoaition  at 
a  coBttitiMat  pait.    Water  b  foraed  af 
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bydrdgeti,  combined  with  oxygen,  in  the  So  earlj  as  the  year  17 76»  an  experiineaf 
proportion  of  14.42  to  85.58.  Water  b  was  made  by  Macqiier  to  ascertain  what 
ainnmed  as  the  standard,  or  unity,  in  all  would  be  the  product  of  the  combostion  of 
tables  of  specific  gravity.  A  cubic  inch  of  itallamniable  air,  or  hydrogen  gas.  He 
it  weighs,  at  thirty  inches  of  the  barometer,  accordingly  set  6re  to  a  bottle  full  of  it, 
and  W  thermometer,  252,422  grains.  Wa-  and  held  a  saucer  over  the  fiame,  but  no 
ter  does  not  enter  tlie  list  of  materia  me-  soot  appeared  upon  it  as  he  expected,  for 
dica  of  any  of  the  colleges,  but  it  is  so  im*  it  remained  quite  clean,  and  was  bedewed 
portant,  both  as  an  article  of  diet,  and  as  with*  drops  which  were  found  to  be  pure 
an  agent  in  the  cure  of  dneases,  that  a  water.  Various  conjectures  were  now 
brief  account  of  its  varieties  and  properties  formed  about  the  nature  of , the  product  of 
cannot  but  be  proper  in  this  plaee.  The  the  combustion  of  oxygen  and  hydrogen 
purest  natural  water  is  melted  snow,  or  gases.  By  some  it  was  supposed  the  cai^ 
rain,  collected  in  the  open  fields.  That  bonic  acid  gas;  by  others  it  was  coniee- 
which  falls  in  towns,  or  is  collected  from  tured  it  would  be  the  sulpliurons  or  salpba- 
tlie  roof^  of  houses,  is  contaminated  with  ric  acid.  The  latter  was  the  opiuioa  of 
soot,  animal  effluvia,  and  other  impurities;  M.  Lavoisier.  Such  were  the  experiments 
although,  after  it  lias  rained  for  some  time ,  and  opinions  of  the  French  chemists  previ- 
the  quantity  of  these  dinunishes  so  much,  ously  to  the  year  1781.  About  the  beginning 
that  Morveau  say%  it  may  be  rendered  al-  of  that  year,  Mr»  Warltire,  a  lecturer  in 
most  perfectly  pure  by  means  of  a  Uttle  natural  philosophy,  had  long  entertained  an 
barytie  water  and  exposure  to  the  atmos-  opinion  that  the  combustion  of  hydrogen 
phere.  Rain  water,  after  it  falls,  either  gas  with  atmospheric  air,  might  determine 
remains  on  the  suifMe  of  the  earth,  or  the  question,  whether  heat  be  a  heavy 
penetrates  through  it  until  it  meets  with  body.  Apprehensive  of  danger  in  making 
some  impenetrable  obstruction  to  its  pro-  the  experiment,  he  had  for  some  time  de- 
gress, when  it  bursts  out  at  some  lower  dined  it,  but  was  at  last  encouraged  by 
part,  forming  a  spring  or  well.  The  water  Dr.  Priestley,  and  accordingly  prepared  an 
on  the  snrfiice  of  the  earth  either  descends  apparatus  for  the  purpose.  Thia  was  • 
along  its  declivities  in, streams,  which,  gra-  coppex  vessel  property  fitted,  and  filled 
dually  wearing  channels  for  themselves,  with  atmospherical  air  and  hydrogen  gas, 
combine  to  form  rivers,  which  at  last  reach  which  was  exploded  by  making  the  electric 
the  sea  i  or  it  remains  stagnant  in  cavities  spark  pass  through  it.  A  loss  of  wdglit  of 
of  considerable  deplth,  forming  hikes  or  two  grains  was  observed  after  the  combns* 
pond^,  or  on  neariy  level  ground  forming  tioa.  A  similar  experiment  was  repeated 
marshes.  Although  tlie  varieties  of  spring  in  close  glass  vessels,  which,  though  dean 
waters  are  exceedingly  numerous,  they  may  and  dry  before  tlie  combustion,  became 
be  divided  into,  1.  Tlie  soft,  which  are  suffi-  immediately  wet  with  moisture,  and  fined 
ciently  pure  to  dissolve  soap,  and  to  answer  with  a  sooty  matter.  This  sooty  matter, 
the  purposes  of  pure  water  in  general.  2  Dr.  Priestley  afterwards  supposed,  pro- 
The  hard,  which  contain  earthy  salts,  de-  ceeded  from  the  mercury  which  bad  been 
compose  soap,  and  are  unfit  for  many  pur-  employed  in  filling  the  vessel  During  the 
poses,  both  in  domestic  economy  and  in  same  year  Mr.  Cavendish  repeated  the  ex- 
manntactures.  3.  The  saline,  which  arc  periments  of  Mr.  Warltire  and  Dr.  Priest- 
strongly  impregnated  with  soluble  salts,  ley.  He  performed  them  several  times 
VThtn  spring  waters  possess  any  peculiar  with  atmospheric  air  and  hydrogen  gas,  in 
character,  they  are  called  mineral  waters,  a  vessel  which  held  24,000  grains  of  water. 
See  Waters,  mineral,  and  he  never  could  perceive  a  loss  of 
River  water  is  in  general  soft,  as  it  is  weight  more  than  one-fifUi  of  a  grain,  and 
formed  of  spring  water,  which  by  exposure  often  none  at  all.  In  all  these  experiments 
l>ecomcs  more  pure ;  and  running  surface  not  the  least  sooty  matter  appeared  in  the 
water,  which  although  turbid  from  particles  inside  of  the  gUss.  To  examine  the  nature 
of  clay  suspended  in  it,  is  otherwise  very  of  the  dew  which  appeared  in  the  inside  of 
pure.  Lake  water  is  sio^ihu*  to  river  water,  the  glass,  he  burnt  500,000  grain  measoret 
The  water  of  marshes,  on  the  contrary,  is  of  hydrogen  gas,  with  about  two  and  a  half 
exceedingly  impure,  and  often  highly  fetid,  times  that  quantity  of  common  air  ;  and  m 
from  the  great  proportion  of  animal  and  this  combustion  he  obtained  one  hundred 
vegetable  matters  constantly  decaying  in  and  thirty -five  grains  of  water,  which  had 
them.  neither  taste  nor  smell,  and  whan  it  wm 
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evaporated,  left  no  seiisible  sediment.    It  Paris.     A  umtlar  cxperinMOt  wa 
teemed  to  be  pure  water.    In  aDother  ex-  wards  performed  by  M.  M oniQe,  w. 
periment,  be  exploded,  in  a  glass  globe,  Mine  residt ;  and  it  was  repeated  a^^ 
19,500  grain  measnres  of  oxygen  gas,  and  LaYoisier  and  Meosnier,  on  a  srateso 
57,000  of  hydrogen  gas,  by  means  of  the  as  to  put  the  matter  l>eyond  a  donbt 
electric  spark.    The  result  of  tlie  experi-  conchision,  therefore,  from  the  whole  u 
ment  was  thirty  grains  of  water,  which  con-  that  water  \n  composed  of  oxygen  aqd  h 
taiued  a  small  qoanti^  of  nitric  acid.    The  drogen.     Water  exists  io  three  differed 
experiments  of  Mr.  Cavendish  were  made  sutcs;  in  the  solid  state,  or  sUte  of  ice,  ia 
in  the  year  1781,  and  they  are  undoubtedly  the  liquid,  and  in  the  state  of  vapour  or 
conclusive  with  regard  to  the  composilion  steam.     Its  principal  properties  have  al- 
of  water.    It  would  appear  that  Mr.  Watt  ready  b^en  detailed  in    treating   of  the 
entertained  the  same  ideas  on  this  s|fbject.  effects  of  caloric.     It  assumes  the  solid 
When  he  was  informed  by  Dr.  Priestley  of  fonn  when  it  is  cooled  down  to  the  tempe* 
the  rc^ult  of  these  experiments,    he  ob-  rature  of  3^.    In  this  state  it  increase  ia 
serves,  *'  Let  us  consider  what  obviously  bulk,  by  which  it  exerts  a  prodigious  ex- 
happens  in  the  deflagration  of  hydrogen  and  pansive  force,  which  is  owing  to  the  new 
oxygen  gases.     These  two  kinds  of  air  arrangement  of  iu  particles,  which  assume 
unite  with  violence,  they  become  red  hot,  a  crystalline  fonu,   tlie   crystals  crossing 
and  when  cooling  totally  disappear.    When  eadi  other  at  angles  of  60^  or  120".    'the 
the  vessel  is  cooled,  a  quantity  of  vrater  is  specific  gravity  of  ice  is  less  than  that  of 
Ibnnd  in  it  equal  to  the  weight  of  the  air  water.    When  ice  is  exposed  to  a  tcmpe- 
employed.     Tlie  water  is  then  tlie  only  rature  above  32\  it  absorbs  catoric,  which 
remaining  product  of  the  process ;  and  vra-  then   becomes  latent,  and    is   converted 
ter,  light,  and  heat  are  all  the  products,  un-  into  the  Uquid  sUte,  or  that  of  water.    At 
less  tlicre  be  some  o.hcr  matter  set  free,  the  temperature  of  42>°,  water  has  reached 
which  escapes  our  senses.  Are  we  not  then  its  maximum  of  density.    According  to  the 
authorised  to  conclude,  that  water  b  com-  experiments  of  Lefevre  Gineaux,  a  French 
posed  of  oxygen  and  hydrogen  gases,  de-  cubic  foot  of  distilled  water,  taken  at  its 
prived  of  part  of  their  latent  or  elementary  maximum  of  density,  b  equal  to  70  ponnds, 
heat  i  that  ox]^n  gas  b  composed  of  vra-  2)f3    grains    French,   equal  5S9^45S.949t 
ter^  deprived  of  its  hydrogen,  and  united  troy  grains.    An  English  cubic  foot  at  the 
to  elementary  heat  and  light ;  and  that  the  same     temperature    weighs   437,101.4946 
latter  aie  contained  in  it  in  a  Utent  state,  grains  troy.    By  Professor  RobinsonV  ex« 
so  as  not  to  be  sensible  to  the  thermometer  perimeiits  it  b  ascertained,  that  a  calue  foot 
or  to  the  eye.    And  if  light  be  only  a  modi-  of  water,  at  the  temperature  of  &d*,  weight 
fication  of  heat,  or  a  circumstance  attend-  998.74  avoirdupob  ounces,  of  457.6  gnias 
in<;  it,  or  a  component  part  of  the  hydrogen  troy  each,  or  about  l^  ounce  less  than  iOOO 
gas,  Uien  oxygen  gas  b  composed  of  water  avoirdupob  ounces.  When  water  b  exposed 
deprived  of  iu  hydrogen,  and  united  to  to  the  temperature  of  Slf^,  it  boib ;  and  il* 
elementary  heat."     Thns  it  appears  that  Uib  temperature  be  continued,  the  whole  i» 
Mr.  Watt  had  a  just  view  of  the  compo-  converted  into  an    ehutic  invbible  fluid, 
fitiun  of  water,  and  of  the  nature  of  the  pro-  called  vapour  or  steam.    This,  as  has  boen 
c»»s  by  which  its  component  parts  pass  to  a  already  shown,  b  ovring  to  the  abitorption 
liquid  state  from  that  of  an  elastic  fluid,  of  a  quantity  of  caloric,  which  b  necessary 
Towards  tlie  end  of  the  same  year,  M.  La-  to  retain  it  in  the  fluid  form.    In  thb  state 
vobier  bad  made  some  experiments,  the  it  b  about  1800  times  its  bulk  when  in 
result  of  which  surprised  him ;  for  the  pro-  the  state  of  water.    Thb  shovrs  what  an  ex- 
duct  of  the  combustion  of  the  oxygen  and  pansive  force  it  miut  exert  when  it  b  con- 
hydrogen  gases,  instead  of  being  snlphnric  fined,   and  hence  its  appUcatioo  in   the 
or  sulphurous  acid,  as  he  expected  it,  was  steam  engine,  of  which  it  b  the  moving 
pure  water.    Thb  led  him  to  procure  an  power. 

apparatus,  with  which  the  experiment  might        Waters,  mineral.  The  complete  and  ac- 

bie  performed  on  a  krge  scale,  and  with  curate  aiialysi<  of  mineiml  watefa  b  one  «f 

more  accuracy  .and  precision.    Accordingly  the  most  difllcnlt  tnbjecta  of  dwrnicid  le- 

the  experiments  vrere  perfomtd  oo  the  search,  and  requires  a  rery  extensive  n^ 

tweoty-lmirth  of  June,  1783,  in  presence  quaintance  with  the  propertiea  and  habi- 

of  aeveral  acMknicians,  and  alao  of  Sir  tndes  of  a  Dnmeroot  eUie  of  aabttaacct. 

Chariea  Blagden,  who  was  at  that  time  in  Soch  minnttnessy  however,  it  aclrce^y  ever 
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qoired  in  the  experiments  that  are  sabser- 
tent  to  the  ordinary  porposes  of  life ;  a  ge- 
iieral  knowledtfe  of  tfie  ctfmpotition  of  bo- 
dies bein(^  safficient  to  assist  in  directing 
the  most  usefol  applications  of  them.  In- 
•tead  therefore  of  giving  a  very  ample  de* 
tail  of  all  the  methods  pointed  oot  by  Kir- 
wan  and  others,  we  shall  describe  the  means 
which  are  most  generally  useful  in  re- 
•earcfaes  of  this  kind. 

Before  any  proceeding  is  made  in  the 
analysis  of  a  water,  it  is  proper  to  inquire 
into  its  aatufml  history^  and  to  examine  at- 
tentively its  physical  characters.  Tlie  tem- 
perature of  tlie  water  must  b«  carefully  ob- 
served, and  the  quantity  inquired  into,  vrfaicb 
it  yields  in  a  given  time.  The  sensible  qua- 
lities of  tafetc,  smell,  degree  of  transparen- 
cy, &C.  are  also  best  ascertained  at  tlie 
fountain-head.  The  specific  gravity  of  the 
water  must  also  be  found.    See  Gravity, 

iht  readiest  way  of  judging  of  the  con- 
tents of  mineral  waters  arc  by  applying 
tests  or  re-agents,  the  chief  of  which  are  the 
following : 

litfumn  of  KtmuM  is  a  test  of  moot  im- 
combined  acids. 

If  the  infusion  redden  the  unboiled,  but 
not  the  boiled  water,  we  may  infer,  that 
tho  acid  is  voUtilc,  and  most  probably,  tlia 
carbonic.  Sulphuretted  hydrogen  gas,  dis- 
solved id  water,  also  reddens  litmus,  but 
not  afler  boiling. 

To  ascertain  whether  the  dianga  be  pro- 
duced by  carbonic  add,  or  by  sulphuretted 
hydrogen,  when  experiment  shows  that  the 
|i$ddening  cause  b  volatile,  add  barytic  wa- 
ter^  Hiis,  if  carbonic  acid  be  present,  will 
occasion  a  precipitate,  wbirh  will  dissolve, 
with  effervescence,  on  adding  a  little  muri- 
atic acid.  Sulphuretted  hydrogen  may  also 
be  contiiined,  along  with  carbonic  acid,  in 
the  same  water ;  which  will  be  determined 
by  the  tests  hereafter  to  be  described.  Pa- 
per tinged  with  htmus  is  also  reddened  by 
the  presence  of  carbonic  acid,  but  regains 
its  blue  colour  on  drying. 

Infusion  of  Litmus  reddened  by  Phosphoric 
Acid, — Tincture  of  Brazilwoody^TiMcture 
Iff  Turmeric,  and  Paper  stained  with  each  of 
these  three  Substances, — Tincture  of  Red  Cab- 
6agc.~Ali  tlie&e  difi'erent  tests  have  one 
wad  the  same  object 

Infusion  of  litmus,  reddened  by  phospho- 
ric acid,  or  lituui5  paper  reddened  by  it, 
has  its  blue  colour  restored  by  alkalies  and 
^  eartlis,  and  by  carbonated  alkalies  and  car- 
bonated earths.    Tunueric  paper  and  tinc- 


ture are  changed  to  a  reddish-brown  by 
alkalies,  whether  freed  from  carbonic  arid 
or  not;  by  earths,  freed  from  carbonic  acid, 
but  not  bv  carbonated  eartlt^. 

The  red  mfusion  of  Brazil-wood,  and  pa- 
per stained  with  it,  become  bine  by  alka- 
lies and  earths,  and  even  by 'the  latter, 
when  distolved  by  an  excess  of  carbonic 
add.  In  the  last  nientione<l  case,  however, 
the  change  virill  dther  cease  to  appear,  or 
will  be  much  less  lemarkable  when  tbe  wa- 
ter has  been  boiled. 

Tinetcre  of  cabbage  is,  by  the  same 
causes,  turned  green ;  as  is  also  paper  stain- 
ed with  the  juice  of  die  violet,  or  with  the 
scrapings  of  radisiies. 

Tinchire  of  galls.— Tiactan  of  gaOs  is 
employed  for  discovering  iron,  with  vihich 
it  produces  a  black  tinge.  Tbe  iron,  bow- 
ever,  in  order  to  be  detected  by  this  test, 
must  be  in  the  state  of  a  red  oxide,  or,  if 
oxydized  in  a  less  degree,  its  effects  wiU  not 
be  apparent,  unless  after  standing  some 
time  in  contact  witli  the  air.  By  applying 
thb  test  before  and  after  evaporation,  or 
boiling,  we  may  know  whether  the  iron  be 
bdd  in  solution  by  carbonic  acid,  or  by  a 
fixed  acid ;  for, 

1.  If  it  produce  its  efl^ct  befon^  the  ap« 
plication  of  heat,  and  not  afterward,  carbo- 
nic add  is  the  solvent. 

2.  If  after,  as  well  as  before,  a  fixed  and 
vulgarly  called  mineral  add  is  the  solvent. 

3k  If,  by  the  boiling,  a  yellowish  pow* 
der  be  precipitated,  and  yet  galls  continue 
to  strike  the  water  black,  the  iron,  as  often 
happens,  is  dissolved  both  by  carbonic 
acid  gas  and  by  a  fixed  add. 

Sulphuric  Add. — Sulphuric  acid  discovers, 
by  a  slight  effervescence,  the  presence  of 
carbonic  acid,  whether  uncombined  or  onit- 
ed  with  alkaKes  or  earths. 

2.  If  lime  be  present,  the  addition  of  sol- 
phuric  add  occasions,  after  a  few  days,  a 
white  precipitate. 

3.  Barytes  is  precipated  instantly,  in  the 
form  of  a  white  powder. 

4.  Nitric  or  muriatic  salts,  in  a  dry  state, 
or  dissolved  in  very  little  vrater,  on  adding 
sulphuric  acid^  and  applying  heat,  are  de- 
composed :  and  if  a  stopper,  moistened  with 
solution  of  ammonia,  be  held  over  the  ve»> 
set,  white  clouds  vrill  appear.  For  distin- 
guishing whether  nitric  or  muriatic  acid  be 
the  cause  of  this  appearance,  rules  will  be 
given  hereafter. 

Oxalic  Acid  and  Oxalates, — This  acid  is 
a  most  delicate  test  of  time,  which  it  tepa* 
rates  from  all  its  combinations. 
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1.  If  awater,  wbidi^pracpititedby  oi-  SulpUity  NiMf,  mid  Aceita€  ^  flU. 
•lie  ackl,  become  mUky  oo  addiog  a  w«.  Mr.— ';iiete  fohitiont  aw  aU,  in  loaie 
tpry  toiotioo  of  carbonic  add,  or  by  blow-  ^^%  applicable  to  the  aame  porpote. 
\mg  air  thronsh  it  from  the  lungt,  by  means  They  are  peculiarly  adapted  to' the  u..,.^- 
of  a  qaill  or  ^lasa  tnbe,  we  may  infer  that  ▼cry  of  muriatic  add  and  of  ninriatei»  ¥fithr 
lime  (or  barytet  which  baa  never  yet  been  which  they  form  a  white  precipitate.  A 
Ibnnd  pure  in  waters)  it  present  in  an  nn-  precipitation,  however,  may  arise  from  other 
conbined  state.  causes,  wliich  it  may  be  proper  to  state. 

2.  If  the  oxalic  add  occasion  a  predpi-  '^^^  solutions  of  silver  in  adds  are  predpt- 
tate  before,  hot  not  after  boiling,  the  hme  ^^^  hy  carbonated  alkalies  and  earthh. 
is  dbsolved  by  an  excess  of  carbonic  add.  The  agency  of  the  alkalies  and  earths  magr 

3.  If  after  boihng,  by  a  fixed  add.  A  be  prevented,  by  previously  saturating  thea 
considerable  excess  of  any  of  tlie  mineral  with  a  few  drops  of  tlie  same  acid  in  which 
adds,  however,  prevents  the  oxalic  add  from  ^^  ^^^^  ><  dissolved.  The  nitrate  and  ac*- 
occasioning  a  predpitate,  even  tliough  lime  ^^^  of  silver  are  decomposed  by  the  sni- 
be  present ;  because  some  acids  decompose  phuric  and  sulphureous  adds ;  but  this  may 
the  oxalic,  and  others,  dissolving  the  oxa-  ^  prevented  by  adding,  previously,  a  few 
late  of  lime,  prevent  it  from  appearing.  ^">ps  of  nitrate  or  aceUte  of  barytet,  and, 
(Vide  kirwan  on  Waters,  page  88).  ^^^  allowing  the  precipitate  to  subside, 

The  oxaUte  of  ammonit,  or  of  pothsh,  are  ^^  ^^^^  li<|uor  may  be  decanted,  and  the 

Bot  Uable  to  the  above  objection,  and  are  -solution  of  silver  added.    Should  a  pred- 

peefeiable,  as  re-agents  to  the  uncombined  pitate  now  take  place,  the  presence  of  mu- 

add.  Yet  even  these  oxalates  fail  to  detect  riatic  acid,  or  some  of  its  eombinationty 

lime  when  supersaturated  with  muriatic  or  may  b«  suspected.    To  obviate  uncertaia- 

■itric  acids ;  and,  if  such  an  excett  be  pre-  ty,  whetlier  a  predpitate  be  owing  to  sul- 

scnt,  it  mast  be  saturated,  before  adding  phuric  or  muriatic  acid,  a  solution  of  tnt 

the  tetf,  witii  ammonia.    A  precipitate  will  phate  of  stiver  may  be  employed,  which, 

then  be  produced.  when  no  uncombined  alkah,  or  earth,  is  pre- 

The  quantity  of  lime,  contained  in  the  sent,  is  affected  only  by  the  latter  add. 

predpitate,  may  be  known,  by  first  igniting  The  solutions  of  silver  are  also  predpi- 

it  with  access  of  air,  which  converts  the  tated  by  sulphuretted  hydrogen,  and  by 

oxalate  into  a  carbonate ;  and  by  expelling  hydro-salphurets ;  but  the   predpitate  it 

from  tins  hist  the  carbonic  acid,  by  a  strong  then  reddish,  or  brown,  or  bUck  $   or  it 

heat,  in  a  covered  crudble.    According  to  nMy  1*«  at  first  white,  and  afterwards  b^ 

Dr.  Marcct,  117  gtahss  of  sulphate  of  lime  come  speedily  brown  or  bkick.    It  it  sohi^ 

give  100  of  oxaUte  of  hme,  dried  at  160^"  Moi  in  great  part,  in  dilute  nitront  add, 

Fthrenheit.  which  it  not  the  cate  if  occasioiMd  by  b». 

Fluate  of  ammonia  it  also  a  most  delicate  ^^^  or  sniphnrie  add, 

test  of  lime.  The  sahitiont  of  silver  are  fredpitated 

Baryric  If  afrr.— 1.  Barytic  water  is  a  W  extractive  igatter ;  bat  in  this  cate  alto 

very  efiiectuol  test  for  detecting  the  pre-  <he  predpitate  has  a  dark  coloar,  and  is  to- 

tcace  of  carbonic  add,  with  which  it  forms  luble  in  nitroas  add. 

a  predpitate,  wliich  b  soluble  with  efier-  ilceCalf  ff  Lead.— Acetate  of  lead  batett 

vescence  in  dilute  nitric,  or  better  in  mn-  of  sniphnretted  hydrogen  and  of  hydro-tnl* 

riatic  add.  phurets  of  alkahet,  which  oecanon  a  black 

S.  Barytic  vrater  b  also  a  most  sensible  precipitate  \  and  if  a  paper,  on  which  dia- 

tett  of  sulphuric  add  and  its  combinations,  racters  are  traced  with  a  tdntion  of  acetate 

which  it  indicates  liy  a  predpitate  not  to-  of  lead,  be  held  over  a  portion  of  water 

tabic  in  muriatic  add.  contaidng  talphnretted  hydrogen  gas,  thej 

iUffab.— Of  the  metab,  silver,  liisnmth,  are  soon  rendered  visible,  espeeially  whea 

and  nercur}!,  are  tests  of  the  pretence  of  the  vrater  b  a  little  warmed, 

hydfo-sulphnrets,  and  of  sniphnretted  by-  Marie/e,  Nifratfe,  cad  Aettrnte  •f  BmyU$, 

drogen  gas.    If  a  little  qmcksilver  be  put  — Tlieae  sohitiont  are  all  nsott  ddicate  teatt 

late  a  bottle,  containing  water  impregnated  of  sulphuric  add  and  of  its  combiaationi^ 

with  dther  of  theae  sabttaneat,  itt  tnrftce  with  which  they  give  a  white  pfecipitele, 

soon  acquiret  a  btack  fibn,  and^  on  thakmg  uitofaible  in  dihite  Muiatic  add.  They  ara 

the  bottle,  a  blackith  pewder  teparaitt  decompoted,  hownvar,  by  earhonated  alfcn- 

fromit.    SOvet laif and hitnmthm speed-  Met;  hat  the  pradpitetat,  oeeasiooed  hy 

ily  tanMhad  by  the  taqK  caiN.  carbonntat,  b  latabla  hi  dttnte  Mariatic  ar 
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nitric  acid,  with  efiervesoence,  and  may 
even  be  prevented  by  adding;  pre^miuly  a 
few  drops  «if  the  same  acid  at  that  con- 
tained in  the  barytic  salt,  which  is  em- 
ployed. 

One  hundred  isiains  of  dry  sulphate  of 
barytes  contain  (accordin|r  to  Klaproth, 
▼ol.  i.  p.  168.)  about  4b\  of  sulphuric 
acid,  of  the  hpecific  f^viiy  1860 ;  accord- 
ing to  Clayfifld,  ( Nichol!»on*ft  Journal, 
4to.  iii.  38.)  33  of  acid,  of  specifc  ura- 
▼ity  S^40 ;  according;  to  The vuard,  after  cal- 
cination, about  25 ;  and  according  to  Mr. 
Kirwan,  after  ignition,  23.6  of  real  acid. 
The  same  rheniist  f  t  ttes,  that  170  grains  of 
ignited  sulphnte  of  barytes  <leDote  100  of 
dried  sulphate  of  soda  ;  wliilc  136.36  of  the 
same  substance  indicate  lOOof  dr>'  fulphata 
of  potash ;  and  100  parts  re»nlt  from  the 
precipitation  of  62. 11  of  sulphate  of  mag- 
nesia. 

From  Klaproth's  experiments,  it  appears 
that  1000  grains  of  sulphate  of  barytes  indi- 
cate 696  of  de<(iccated  sulpliate  of  soda, 
«r  1416  of  the  crystallized  salt.  The  same 
chemist  bas  shown,  that  100  grains  of  sul- 
phate of  barytes  are  produced  by  the  preci- 
pitatinn  of  71  grains  of  sulphate  of  lime. 

Frumai€$  of  PoloMh  and  <if  Lime, — Of 
these  two,  the  pnissiate  of  potash  is  the 
mast  oligible.  When  pure,  it  does  not 
speedily  asstnne  a  blue  colour,  on  the  addi- 
tion of  an  acid,  nor  does  it  immediately  pre- 
cipitate muriate  of  barytes. 

Pmssiate  of  potasli  is  a  very  sensible  test 
of  iron,  with  the  solutions  of  which  in  acids 
it  produces  a  Prussian  blue  precipitate,  in 
consequc  nee  of  a  double  elective  affinity. 
To  render  its  effects  more  certain,  how- 
ever, it  may  be  proper  to  add,  previously, 
to  any  water  suspected  to  contain  iron,  a 
little  muriatic  acid,  with  a  view  to  the  sa- 
turation of  vncombined  alkalies  or  earths, 
which,  if  present,  prevent  the  detection  of 
very  minute  quantities  of  iron. 

1.  If  a  water,  after  boiling  and  filtration, 
docs  not  afibrd  a  blue  precipitate,  on  the 
addition  of*  pmssiate  of  potash,  the  solvent 
of  the  iron  may  be  inferred  to  be  a  volatile 
one,  and  probably  tlie  carbonic  acid. 

i.  Should  the  precipitation  ensoe  in  the 
boiled  water,  the  solvent  is  a  fixed  add, 
the  nature  of  which  mast  be  ascertained  by 
other  tests. 

In  osmg  the  pmssiate  of  potash  for  the 
discovery  of  iron,  considerable  caution  b 
neccsaary,  ui  order  to  attain  accurate  re- 
sults. Tlie  pramate  should,  on  all  occa- 
be  prcvioQily  cryttalliied;  and  th% 


quantity  of  oxide  of  iron  ewawitial  to  its  coa 
stitution,  or  at  least  aa  invariable  aceompa 
niment,  should  be  previoasly  aacertained  ii 
the  following  manner:  EK|>oae  a  knowi 
vreight  of  the  crystallixed  salt  to  a  low  rec 
heat  in  a  silver  cractble.  Alter  ftiaiiig  wni 
boiling  up,  it  will  l>ecome  dry,  and  wil 
then  blacken.  Let  it  cool ;  wash  off  tbi 
soluble  part ;  collect  the  rest  on  a  filter  -,  dr 
it,  and  again  calcine  it  with  a  little  wax 
Let  it  hn  again  weighed,  and  the  reanlt  w3 
show  the  proportion  of  oiude  of  iron  presea 
in  the  salt  u  bich  has  been  examined.  Ha 
varies  frcm  22  to  30  and  npwarda  per  eent 
W]*.eo  the  test  u  employed  for  diacoverin| 
iron,  let  a  known  weight  of  the  salt  be  dii 
solved  in  a  given  quantity  of  water ;  ad4 
the  solution  gradually ;  and  obaerve  bos 
much  is  expended  in  effecting  the  predpi 
tation.  Before  collecting  the  preopitate 
warm  the  liquid,  which  generally  tbrowi 
down  a  further  portion  of  Pmssian  Mae 
Let  the  whole  be  washed  and  dried,  and 
then  ignited  with  wax.  FVom  the  v^e^h) 
of  the  oxide  obtained,  deduct  that  quantity 
which,  by  the  former  experiment,  ia  knows 
to  be  present  in  the  pmssiate  that  bm  beci 
added ;  and  the  remainder  will  denote  the 
quantity  of  oxide  of  iron  present  in  the  h 
quor  which  is  under  examination. 

StuoMuUe  qf  Sodn  and  Succmaie  •f  Amm^ 
aia  are  also  tests  for  iron.  * 

In  applying  these  agents,  it  is  necessary 
not  to  use  more  than  is  sufficient  for  the 
purpose ;  because  an  excess  of  them  re-dis- 
solves the  precipitate.  The  beat  mode  of 
proceeding  is  to  heat  the  solation  contain- 
ing iron,  and  to  add  gradually  the  solntion 
of  succinate,  until  it  ceases  to  produce  any 
effect.  A  brownish  precipitate  ia  obtained, 
consisting  of  succinate  of  iron.  This,  whca 
heated  with  a  little  wax,  in  a  low  red  heat, 
gives  an  oxide  of  iron  containing  abont  se- 
venty per  cent,  of  the  metal. 

Tlie  succinates,  however,  precipitate  aln- 
mine,  provided  tliere  l>e  no  conniderable 
excess  of  acid  in  the  aluminous  salt.  On 
magnesia  they  have  no  action,  and  ^ence 
they  may  be  successfully  employed  in  the 
separation  of  these  two  earths. 

Pkatpkaie  of  .Soda.— An  easy  and  vahni- 
ble  method  of  precipitating  magnesia  has 
been  suggested  by  Dr.  WoUaston.  It  is 
founded  on  the  property  which  ftdly  nea- 
tralised  carbonate  of  ammonia  poaaeases ; 
first  to  dissolve  the  cartxmate  of  piagncaia 
formed,  when  it  is  added  to  the  aolntion  of 
magnesian  salt.  For  this  puipooe  a  aolottoa 
of  casbonate  of  ammonia^  prepared  with  a 
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portion  of  that  nit  wtiidi  has  been  exposed^ 
ipreod  on  a  paper,  for  a  few  honra  to  the 
air,  it  to  be  added  to  the  solotioD  of  the 
■ngneitftn  nit  lofficieDtly  coneentrated ; 
or  to  a  water  sofpeeted  to  contain  maipoe- 
tia,  after  being  vei^  much  reduced  by  ova- 
porition.  No  precipitate  will  appear,  till 
a  aolotion  of  phosphate  of  soda  is  added, 
when  an  abundant  one  will  (all  down.  Let 
this  be  dried  in  a  teoperatnre  not  exceed- 
ing lOO*  Fahrenheit  One  hnndred  grains 
of  it  will  indicate  nineteen  of  magnesia,  or 
aboot  stzty-fonr  of  mnriate  of  magnesia. 

MwrUUe  of  Lime, — Muriate  of  lime  is 
principally  of  nse  in  discoTering  the  pre- 
sence  of  alkaline  carbonates,  which,  thongh 
they  very  rarely  occur,  have  sometimes 
beoi  found  in  mineral  waters.  Of  all  the 
three  alkaline  carbonates,  mnriate  of  lime 
is  a  sufficient  re<agent ;  for  those  nits  se- 
parate fh>m  it  a  carbonate  of  lime,  soluble, 
with  effienrescence,  in  muriatic  acid. 

With  respect  to  the  discrimination  of  the 
dffierent  alkalies,  potash  may  be  detected 
by  mnriate  of  platina.  Carbonate  of  ammo- 
nia may  be  discovered  by  its  smell ;  and  by 
its  precipitating  a  neutral  salt  of  ahimme, 
while  it  has  no  action  apparently  on  mag- 
neshu  salts. 

T6  estimate  the  proportion  of  an  alkaline 
carbonate  present  in  any  water,  ntnrate 
its  base  with  sniphnric  add,  and  note  the 
weiglit  of  real  add  which  is  required.  Now 
100  grafaM  of  real  sniphnric  add  ntnrate 
lSi.48  potash,  and  78.31  soda.  . 

Aimhfdi  9f  Wtken  hf  Evmporaiwn, — 
The  reader,  who  may  wish  for  rules  for  the 
eomplete  and  accurate  analysis  of  mineral 
waters,  will  find  ui  almost  every  chemical 
work  a  chapter  allotted  to  this  subject  He 
nmy  consult  Kirwan*s  *'  Esny  on  the  Ana- 
lyst of  Biineral  Waters,"  London,  1799. 

Before  evaporation,  however,  the  gaseous 
prodnets  of  the  water  most  be  collected, 
which  may  be  done  by  filling  with  it  a 
targe  glass  bottle,  or  retort,  capable  of  hold- 
ing about  fifty  cubic  inches,  and  fomislwd 
with  a  ground  stopper  and  bent  tnbe.  The 
liottle  is  to  be  placed  up  to  its  neck  in  a 
kettle  filled  with  brine,  which  must  be  kept 
boiling  for  an  hour  or  two,  renewing,  by 
fresh  portions  of  hot  water,  what  b  kwt  by 
cvupoiation.  The  disengaged  gas  is  con- 
v^fed,  by  a  bent  tnbe/  into  a  graduated 
Jar,  fillad  with,  and  inviertad  w,  mercury, 
irheraitsbnlkittobadetennhwd.  On  the 
tint  impressioB  of  the  beat,  however,  the 


water  will  be  expanded,  and  portions  wifl 
continue  to  escape  into  the  graduated  jar 
till  the  water  has  obtaiaed  its  maximnm  of 
temperature.  Thn  most  be  suffered  to  es- 
cape, and  its  quantity  to  be  deducted  finon 
that  of  the  water  submitted  to  ezpeiiment. 

In  determining,  with  precision,  the  qnan- 
tity  of  «i:as,  it  is  necessary  to  attend  to  the 
state  of  the  barometer  and  thermometer. 

The  gases  most  commonly  found  in  mine- 
ral waters,  are  Mrbmnc  add ;  tulpkmretttd 
hydrogen;  nUrcffen;  oxyf^en  gae;  and,  hi 
the  neighbourhood  of  volcanoes  only,  tui- 
phmreouM  acid  gas. 

To  determine  the  proportion  of  the  gases, 
constituting  any  mixture  obtained  from  a 
mineral  water  in  the  foregoing  manner,  the 
following  experiments  may  be  made.  If 
the  use  of  re-agents  has  not  detected  the 
presence  of  sulphuretted  hydrogen,  and 
there  is  reason  to  believe,  from  the  same 
evidence,  that  carbonic  add  forms  a  part  of 
the  mixture,  let  a  graduated  tube  be  nearly 
filled  with  it  over  quicksilver;  pass  up  a 
small  portion  of  solution  of  potash,  and  agi- 
tate this  in  contact  with  the  gas;  the 
amount  of  the  diminution  will  show  how 
much  carbonic  add  has  been  absorbed; 
and,  if  the  quantity  submitted  to  experi- 
ment was  an  aliquot  part  of  the  whole  gas 
obtained,  it  is  ewy  to  infer  the  total  quan- 
tity present  in  the  water.  The  unabsorb- 
able  residuum  consists,  most  probably,  of 
oxygen  and  azotic  gases ;  and  the  propor- 
tion of  these  two  is  best  learned  by  the  use 
of  Dr.  Hope^  eudiometer. 

If  sulphuretted  hydrogen  be  present, 
along  with  carbonic  add,  the  separation  of 
thcM  two  is  a  problem  of  some  difficulty. 
Mr.  Kirwan  recommends,  that  a  graduated 
gfatts  vessel,  completely  filled  with  the  mix- 
ture, be  removed  into  a  vessel  containing 
nitrous  add.  This  instantly  condenses  the 
sulphuretted  hydrogen,  but  not  the  car- 
bonic add  gas.  It  seems  to  be  a  more  eli- 
gible mode  to  condense  the  sulphuretted 
hydrogen  by  oxymnriatic  add  gas  (obtain- 
ed from  muriatic  and  hyper-oxymoriate  of 
potash),  adding  the  hitter  gas  very  cau- 
tiously, as  long  as  it  produces  any  condensa- 
tion. Or,  perhaps,  a  better  plan  of  efiiect- 
iog  the  separation  is  the  follofHng,  recom- 
mended by  Mr.  Henry :  half  fin  agiadnatcd 
phial  with  the  mixed  carbonic  add  and  sul- 
phuretted hydrogen  gases,  and  espd  tibe 
rest  of  the  water  liy  oxymnriatic  acid  gaa. 
Let  the  month  of  the  bottle  be  then  dosed 
with  awell  graoMl  stopper,  aad  let  tha 
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mixtore  be  kept  twenty-four  bonrs.  Then  ened  with  water,  and  exposed  to  the  mn'B 
withdraw  the  stopper  noder  wat«r,  a  quan-  rays  for  some  weeks, 
tity  of  which  fluid  will  immediately  rush  in.  I.  The  soliitioo  in  alcohol  (a)  may  con- 
Allow  the  bottle  to  stand  half  an  hour  with  tain  one  or  aU  of  the  foUowiim;  salts :  mo- 
out  agitation.  The  redundant  oxynmriatic  riates  of  Kme,  magnesia,  or  barytes,  or  ni- 
acid  gas  will  thus  be  absorbed ;  and  very  trates  of  the  same  earths.  Sometimes,  also, 
Httk  of  the  carbonie  ac^d  will  disappear,  the  alcohol  may  take  np  sulphate  of  iron,  ra 
SnppesBig  that,  to  ten  mbic  inches  of  the  which  tlie  meul  is  highly  oxydized,  aa  wiH 
mixed  gases,  ten  inehes  of  oxymariatie  gas  appear  by  its  reddish-brown  colour. 
ba?ebeen  added,  and  that,  alter  absorp-  i.  In  order  to  discover  the  quality  and 
tion,  by  standing  over  water,  live  inches  re-  quantity  of  the  ingredienti,  evaporate  to 
miun,  the  result  of  this  experiment  shows,  dryness ;  weigh  the  residuum  ;  add  above 
that  the  mixture  consisted  of  equal  parts  of  half  its  weight  of  strong  sulphuric  add ;  and 
sulphuretted  hydrogen  and  carbonic  add  apply  a  moderate  heat.  The  moriatie  or 
gases.  nitric  add  will  be  expelled,  and  will  be 
'.  Whenever  this  complicated  admixture  of  known  by  the  colour  of  their  Ifames ;  tbe 
gates  occnrs,  as  in  the  Harrowgate,  and  in  former  being  white,  and  the  latter  orange- 
some  of  the  Cheltenham  waters,  it  is  ad*  coloured. 

visable  to  operate  separately  on  two  por-  f .  To  ascertain  whether  lime  or  magne- 

tions  of  gas,  with  the  view  to  determine,  by  sia  be  tlie  basis  of  tlie  silts,  let  the  beat  be 

the  one,  the  quantity  of  carbonic  acid  and  continued  till  no  more  fumes  arise,  and  let 

sulphuretted  hydrogen  ;  and  that  of  azote  it  then  be  raised  to  expel  tlie  excess  of  sal- 

and  oxygen  by  the  otlier.    In  the  latter  in-  phnric  acid.    To  the  dry  mass,  add  twice 

stance,  remove  both  the  absorbable  gases  its  weight  of  distMled  vrater.  This  wffl  take 

by  caustic  potash,  and  examine  the  remain-  up  the  sulplmtc  of  magnesia,  and  leave  tba 

der  in  the  manner  already  directed.  sulphate  of  lime.    The  two  solpbates  may 

Nitrogen  gas  sometimes  occurs  in  mine-  be  separately  decomposed,  by  boiling  with 

ral  waters,  almost  in  an  unmixed  state,  three  or  four  times  their  weight  of 

When  this  happens,  the  gas  will  be  known  mte  of  potash.    The  carbonataa  of 

by  the  characters  already  described  as  be-  and  magnesia,  thus  obtained,  may  be 

longmg  to  it    Sulplinreons  acid  gas  may  rately  dissolved  in  muriatic  add,  apd  eva- 

be  detected  by  its  peculiar  smell  of  burning  porated.    The  weiglit  of  the  dry  salta  will 

fttlphor,  and  by  its  dischari^rag  the  colour  inform  us  how  much  of  each  the  alcohol  had 

of  an  infusion  of  roses,  which  has  been  red-  taken  up.    Lime  and  magnesia  may  abo  he 

dened  liy  the  smallest  quantity  of  any  add  separated  by  the  use  of  phosphate  of  aoda. 

adequate  to  the  effect.  II.  The  watery'  solution  (b)  nngr  contain 

(a)  The  water  should  next  be  evaporated  a  variety  of  saltir,  the  accurate  separation 
to  dryness.  Tiie  dry  mass,  when  collected  of  which  from  each  other  is  a  proUem  of 
and  accurately  weighed,  is  to  be  put  in  a  considerable  difficulty. 

bottle,  and  highly  rectified  alcohol  poured  i.  Tlie  analysis^  of  thi)  solution  may  be 
on  it,  to  the  deptli  of  an  inch.  After  hav-  attempted  by  crysUUization.  For  this  por- 
ing stood  a  lew  hours,  and  been  occasion-  pose  let  one  half  be  evaporated  by  a  very 
aHy  shaken,  pour  the  whole  on  a  filter,  wash  gentle  heat,  not  exceeding  8(y*  or  90*. 
it  with  a  little  more  alcohol,  and  dry  and  Should  any  crystals  appear  on  the  amface 
weigh  the  remainder.  of  the  solution,  while  hot,  in  the  form  of  a 

(b)  To  the  undissolved  residue  add  nine  pellicle,  let  them  be  separated  and  dried 
times  its  weiglit  of  cold  distilled  water;  on  bibulous  paper.  These  are  ronriate  of 
sliake  the  mixture  frequently ;  and,  af\er  soda,  or  common  salt.  The  rcmaiuifig  ao- 
some  time,  filter;  ascertaining  the  loss  of  lution,  on  cooling  very  gradually,  will  per- 
weight.  haps  afford  crystals  ditctingnishable  by  their 

(r)  Boil  the  residuum,  for  a  quarter  of  form  and  other  qualities.    When  varions 

an  honr,  ii\  sometimes  more  than  five  hun-  salts,  however,  are  contained  in  the  same 

dred  times  its  weight  of  water,  and  after-  solution,  it  is  extremely  difficult  to  obtaio 

wards  filtrr.  them  sufficiently  distinct  to  ascertain 


(li)  Tlic  residue,  which  roust  be  dried  kind, 
and  weighed,  is  no  longer  soluble  in  water  3.  Tlie  nalnre  of  the  saline  contents  most 
or  alculiot.  If  it  has  a  brown  colour,  de-  therefore  be  examined  by  tests,  or  re- 
noting  tbe  prescuce  of  iron,  let  it  be  moist-  agents. 


WAT  WAT 

The  pretence  of  an   micomlniied   al-  ht  sunk  he  was  held  criminal,  if  be  floated, 

ktK,  at  well   an  nnconbined  acids,  will  innocent 

be    difcoTered    by   the    stained    papers.  Water  6ei7i/f,  is  an  officer  in  sea-port 

and  tests  already  pointed  ont.     The   ve-  towns,  appointed  for  the  searching  of  ships  ^ 

pietable  alkali,  or  potash,  may  be  distin-  and  in  London,  the  water  bailiff  hath  the 

fw^hed  from  the  mineral,  or  soda,  by  mtt<  snpervising  and  search  of  fish,  brooght  thi« 

riate  of  platina.  ther ;  and  the  gatherinje  of  the  toll  anting 

If  neutral  saltR  be  present  in  the  so-  ^0™  the  Thames;  li»  office  is  likewise  to 

lution,  we  have  to  aKertain  both  the  na-  *"**'  "»^n  *<>'  debt,  &c.  or  other  personal 

tnre  of  the  acid,   and  that  of  the  base.  •""  criminal  matters  upon  the  ri?er  Thanes. 

This  may  be   done  by  attention  to    the  Water  spout,  an  extraordinary  meteor, 

rules  already  given,  for  the  application  of  "»<*»•  frequently  observed  at  sea.    It  gene- 

tests  '^Wch  it  b  unnecessary  to  repeat  in  ^^'^  *>^?«'»  ^»y  •  cloud,  wliirh  appean  very 

this  place.  small,  and  which  is  called  by  tlie  saitors  the 

III.  The  solution  by  boiling  water  con-  •^"•'^"  '  ^^^  ••t^">ents  m  a  Uttle  time  into 
tains  scarcely  any  thing  besiUrs  sulphate  of  •"  ^"^r'nous  cloud  of  a  rylmdrical  form, 
jIjjj^            .f     .^        •                  r  Q,.  u,^!  Qi  ^  ^^jj^  ^^  j^  mptx,  and  pro- 

*<ir   #r«.         •  I         fj\'^t^a-      «  J     daces  a  noise  like  the  roaring  of  an  aci- 

IV.  The  resulnnm  (d)  is  to  be  digested     ,,^^  .^    .^ ..  ^    .  ^     TST 

in  dbtilM  »ioeg«r,  which  t.kes  .p  ^e-      S^.^L,Th^?^  ."mT*     *'* 
ri.  «.d  lime,  bnV  leave,,  andiwolvedralu.     i'^*'f'^„'«^^?«''  ^'^}*^  Iff 

mine  .nd  highly  oxydized  iron.    E^m,^  ^'^T  °  JT.l^' ^''"  .^  ■"'"""** 

^,        ....    J  wr  •»        .  •  targe  vessels,  and  carry  away  m  their  coarse: 

tlie  solution  to  dryness.    If  it  contain  ace-  „.^^  ,.  ^„  ^L  .  i     •     j  •/       u     ^•""•\» 

^.      -  ,.  .  ^        I  ..    ^     11   w    ^w  when  they  occur  by  land,  trees,  honses,  and 

tate  of  hmc  only,  a  substance  will  be  ob-  ^„«^,  tu.L    •!   «  .1   •    •       ^     '^ 

!_•     J     !.•  L  J  .    **—  •  ^  •-♦  -^r  every  thint;  that  opposes  titeir  imnetnosity. 

tamed  which  does  not  attract  mq^nre  from  c^.i  jL    j  ^  j-      *»:   r  .  i  ^^ 

*7      r     .-  .    .        -^    -.    .K^     «  Sailors,  dreading  the  fatal  couseqnences  of 

the  air;  if  maenesia  be  present,  the  mass  „«.^,  .^     .        j  .     j-    •     .     ... 

M.  .  .  n*  ..IV      c  water  spouts,  endeavour  to  dissipate  them 

willdehque^e.    To  M^parate  the  hme  from  by  firing  a  cannon  into  them  just  before  they 

the  magnesia,  proceed  as  m  I.  ^^p^J,  ^^^  ^.^     ^^  ^^^  ^.^^  ^  J 

The  resi<lac  insoluble  in  aceloos  acid,  count  of  one  as  described  by  M.  Touroe* 

may  contain  ainmine,  iron,  and  silex.    The  fort,  in  his  Voyage  to  the  Levant, 
two  first  may  be  dissolved  by  miiriaUc  acid,        4»  xiie  first  of  these,"  says  this  traveller, 

rrom  which  the  iron  may  be  precipitated,  «<  that  we  saw,  was  about  a  mnsqaet-shot 

irst  by  pmssiate  of  potash,  and  the  ainmine  t>om  our  ship.    There  we  perceived  the 

afterward  by  a  fixed  alkali.  water  began  to  boil,  and  to  rise  about  a  foot 

Watrr  mrde^t   or  Trial,  among  our  above  its  level.    The  water  was  agitated 

ancestors,  was  of  tvro  kinds,  by  hot  and  by  and  whitish;  and  above  iu  snrfiice  there 

cold  water.    Trial,  or  purgation,  by  boil-  seemed  to  stand  a  smoke,  sneh  as  might  he 

big  or  hot  water,  was  a  way  of  proving  imagined  to  come  from  wet  straw  before'it 

crifles,  by  tmmerging  the  body,  or  the  begins  to  blaae.    It  made  a  sort  of  a  mor- 

arm,  in  hot  vrater,  with  divers  religions  ce-  muring  aoond,  like  that  of  a  torrent  henrd 

leaionies.    In  the  judgment  by  boiling  wa-  at  a  distance,  mixed,  at  the  sanM  tinse, 

ter,  the  aceosed,  or  he  who  per8onate<l  the  with  a  hissing  noise,  like  that  of  a  serpent : 

aecnsed,  vras  ohliced  to  put  his  naked  arm  shortly  after  we  perceived  a  column  of  this 

into  a  cauldron  full  of  boiling  vrater,  and  to  smoke  rise  up  to  the  clouds,  at  the  same 

draw  ont  a  stone  thence  placed  at  a  greater  time  whirling  abont  with  great  rapidity.   It 

or  less  depth,  according  to  the  quality  of  appeared  to  be  as  thick  as  one's  finger ;  and 

the  crime,    lliis  done,  the  arm  was  wrapp.  the  former  sound  still  contimied.    When 

ed  np,  and  the  jndge  set  his  seal  on  the  this  disappeared,  after  lasting   for  abont 

cloth,  and  at  the  end  of  three  days  they  re-  eight  minutes,  upon  turning  to  tite  opposite 

tnmed  to  view  it,  when  if  it  were  found  qnarter  of  the  sky,  we  perceived  another, 

withont  any  scald,  the  accused  wat-dechired  which  began  in  the  manner  of  the  former ; 

ianooent.    The  noblfs  or  great  personages  presently  after  a  third  appeared  in  the  west ; 

pwged  themselves  thus,  by  hot  vrater,  and  and  instantly  beside  it  still  another  arose. 

the  popniace,  by  cold  vrater.    The  trial,  or  Hie  most  distant  of  thi'se  three  coold  not 

pUfation,  by  cold  vrater,  was  thus :  after  be  above    a  musket-shot  from  tiie  ship. 

certain  prayers  and  other  ceremonies,  the  They  all  continned  like  so  many  heaps  of 

accnaed  was  swaddled,  or  tied  vp,  all  in  a  vret  straw  set  on  fire,  that  continned  to 

pelotoon  or  lamp,  and  thus  cast  into  n  ri«  smoke,  and  to  make  the  same  noise  as  lie- 

ver,  lake,  or  veiael,  of  cold  vrater,  vrheie  K  fore.    We  toon  after  perceived  ta(i^,  with 


WATER  SPOUT. 

its  respeGtive  canal,  mounting  np  in  the  aggerated.    One  at  TopsbamissdidtohaTe 

clouds  i  and  spreading,  where  it  touched  cut  down  an  apple-tree,  several  inches  in 

the  cloud,  like  the  mouth  of  a  trumpet ;  diameter :  another,  we  are  told,  seemed  to 

making  a  figure,  to  express  it  mtelligibly,  be  produced  by  a  concourse  of  winds,  tnm- 

as  if  the  tail  of  an  animal  was  pidled  at  one  ing  like  a  screw,  the  clouds  dropping  down 

end  by  a  weight.    These  canals  were  of  a  into  it :  it  threw  trees  and  brandies  abont 

whitish  colour,  and  so  tinged,  as  I  suppose,  with  a  gyratory  motion.   See  Philosophical 

by  the  water  which  was  contained  in  them ;  Transactions,  vol.  zaii.  and  zaiii.    One  in 

for,  previous  to  thb,.they  were  apparently  Deeping  Fen,  Lincolnshire,  was  first  aeea 

empty,  and  of  the  colour  of  transparent  moving  across  the  land  and  water  of  the 

gbiss.    These  canals  were  not  straight,  but  fen :  it  raised  the  dost,  broke  some  gates, 

bent  in  some  parts,  and  fiir  from  being  per-  and  destroyed  a  field  of  turnips :    it  va- 

pendicnlar,  but  rising  in  their  clouds  with  a  nished  with  an  appearance  of  fire.     Dr. 

very  inclinad  ascent.    But  what  is  very  Franklin  supposes  tluit  a  vacuum  is  made  by 

particular,  the  cloud  to  which  one  of  tliem  the  rotatory  motion  of  tlie  ascending  air, 

was  pointed  happening  to  be  driven  by  the  as  when  vrater  is  running  throogh  a  fiimiel, 

wind,  the  spout  still  continued  to  follow  its  and  that  the  water  of  the  sea  is  thns  raebed. 

motion  without  being  broken ;  and  passing  But  Dr.  Young  says,  no  such  cause  coold 

behind  one  of  the  others,  the  spouts  crossed  do  more  than  produce  a  slight  rare&ctioB 

ea(h  other,  in  the  form  of  a  St.  Andrew's  of  the  air,  much  less  rabe  the  water  to  the 

cross.    In  the  beginning  tliey  were  all  about  height  of  thisty  or  forty  feet,  or  more, 

as  thick  as  one*s  finger,  except  at  the  top,  Professor  Wolke  describes  a  water  spoat 

where  they  were  broader,  and  two  of  them  which  passed  immediately  over  the  iliip  ta 

disappeared ;  hut  shortly  after  the  last  of  which  he  vras  sailing,  in  the  Golph  of  Fia- 

the  three  increased  comiderably,  and  its  land ;  it  appeared  to  be  twenty-five  feet  ta 

canal,  which  was  at  first  so  small,  soon  be-  diameter,  consisting  of  drops  about  the  siie 

came  as  thick  as  a  man's  arm,  tlien  as  his  of  clierries.  The  sea  was  agitated  romd  its 

leg,  and  at  last  thicker  than  his  whole  body,  base,  throogh  a  space  of  about  one  hnsdred 

We  saw  distinctly,  tlirough  this  transparent  and  thirty  feet  in  diameter.    One  of  the 

body,  the  water,  which  rose  np  ynih  a  kind  latest  accounts  of  the  phenomenon  of  a  "wn- 

of  spiral  motion ;  and  it  fometimes  dimi-  terspont is  tliat  read  to  the  Royal  Society 

nished  a  little  of  its  thickness,  and  again  re-  in  die  year  1803,  from  a  letter  written  to 

smned  the  same ;  sometimes  widening  at  Sir  Joseph  Banks,  by  Captain  RIeketts,  of 

top,  and  sometimes  at  bottom ;  exactly  re-  the  royal  navy : 

sembUog  a  gut  filled  with  water,  pressed  **  In  the  month  of  July,  1800,  Captiai 

with  the  fingers,  to  make  the  fluid  rise  or  Ricketts  was  called  on  deck,  on  account 

^U;  and  I  am  well  convinced  tliat  this  al-  of  the  rapid  approach  of  a  water-spoat, 

teration  in  the  spout  was  caused  by  the  among  the  Lipari  islands.    It  had  the  ap- 

wind,  which  pressed  the  cloud,  and  com-  pearance  of  a  viscid  fluid,  tapering  in  its 

pelled  it  to  give  up  its  contents.    After  descent,  proceeding  from  the  clond  to  join 

some  time  its  bulk  was  so  diminished  as  to  the  sea.   It  moved  at  the  rate  of  about  two 

be  no  thicker  than  a  man's  arm  again,  and  miles  an  hour,  with  a  loud  sound  of  raiii. 

thus  swelling  and  diminishing,  it  at  hist  be-  It  passed  the  ste.m  of  the  ship,  and  wetted 


came  very  smali  In  the  end,  I  observed  the  after-part  of  the  main-sail :  hence  it 
the  sea  which  was  raised  about  it  to  resume  inferred,  that  water-spouts  are  not  contiuB* 
its  level  by  degrees,  and  the  end  of  the  ca-  ous  columns  of  water ;  and  subsequent  ob- 
nal  that  touched  it  to  become  as  small  as  if  servations  confirmed  the  opinion.  In  No- 
it  had  been  tied  round  with  a  cord;  and  vember,  1801,  about  twenty  miles  froai 
this  continued  till  the  light,  striking  through  Trieste,  a  water-spout  was  seen  eiglit  miles 
the  cloud,  took  away  the  view.  I  still,  to  the  south  ;  round  its  lower  extremity  was 
however,  continued  to  look,  expecting  that  a  mist,  about  twelve  feet  high,  somewhat 
its  parts  would  join  again,  as  I  had  before  of  the  form  of  an  Ionian  capital,  with  veiy 
seen  in  one  of  the  otiiers,  in  which  the  spout  large  volutes,  the  spout  resting  obl](|aely 
was  more  than  once  broken,  and  yet  again  on  its  crown.  At  some  distance  from  this 
came  together;  l>ut  I  was  disappointed,  for  spout  the  sea  began  to  be  agitated,  and  a 
the  spout  appeared  no  more."  mist  rose  to  the  height  of  about  four  feet : 
In  the  Philosophical  Transactions  we  then  a  projection  descended  from  the  black 
have  descriptions  of  several ;  their  effects,  cloud  that  was  impending,  and  met  the 
in  some  instances,  are  probably  mm  b  ex-  ascending  mist  about  twenty  feet  above  the 
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wa :  the  last  ten  yards  of  the  distance  were 
described  with  very  great  rapidity.  A  cloud 
of  a  licbt  colonr  appeared  to  ascend  in  this 
upout  »oniethinp:  like  qnicksilver  in  a  tube. 
l*he  first  itpout  then  snapped  at  about  one- 
third  of  its  hei{;Iit,  the  inferior  part  subsid- 
ing gradually,  and  the  superior  curling  up- 
wardi*.  Several  other  projections  from  the 
clood  appeared)  with  corresponding  agita- 
tions of  the  water  below,  bnt  not  always 
in  spots  vertically  under  them :  seven  spouts 
in  all  were  formed ;  two  other  projections 
W€^  re-absorbed.  Some  of  the  spouts 
were  not  only  oblique  but  curved  :  the  as- 
cending cloud  moved  most  rapidly  in  those 
which  were  vertical :  they  lasted  from  tliree 
to  five  minutes,  and  their  dissipation  was 
attended  by  no  fall  of  rain. 

M^AVE,  in  physics  a  volume  of  water 
elevated  by  the  action  of  the  wind,  &c. 
upon  its  surface,  into  a  state  of  fluctuation, 
and  accompanied  by  a  cavity.  The  extent 
from  the  bottom  or  lowest  point  of  one  ca- 
vity, and  across  the  elevation,  to  the  bot- 
tom of  the  next  cavity,  is  the  breadth  of 
the  wave.  Waves  are  considered  as  of  two 
kinds,  which  may  be  distinguished  from 
one  another  by  the  names  of  natural  and 
accidental  waves.  The  natural  waves  are 
those  which  are  regularly  proportioned  in 
siie  to  the  strength  of  the  wind  which  pro- 
duces them.  The  accidenUl  waves  are 
those  occasioned  by  the  wind's  reacting 
upon  itielf  by  repercussion  from  hills  or 
high  shores,  and  by  the  dashing  of  the  waves 
tfaemselvea,  otherwise  of  the  natural  kind, 
■gainst  rocks  and  shoals;  by  which  means 
these  waves  acquire  an  elevation  much 
above  vrhat  they  can  have  in  their  natural 

state. 

Mr.  Boyle  proved,  by  numerous  experi- 
ments, that  the  most  violent  wind  never  pe- 
netratei  deeper  than  six  feet  into  the  wa- 
ter ;  and  it  seems  a  natural  consequence  of 
this,  that  the  water  moved  by  it  can  only 
be  elevated  to  the  same  height  of  six  feet 
from  the  level  of  the  surface  in  a  calm ; 
and  tliese  six  feet  of  elevation  being  added 
to  the  lix  of  excavation,  in  the  part  fh>m 
whence  that  water  so  elevated  was  raised, 
riionld  give  twelve  feet  for  the  utmost  ele- 
vatioD  of  a  wave.  Thb  is  a  calculation 
that  does  great  honour  to  its  autlior;  af 
many  experiments  and  observations  have 
proved  that  it  is  very  nearly  true  in  deep 
teas,  wtiere  the' waves  are  porely  natural, 
and  have  no  accidental  canwt  to  fender 
tfaem  larger  tlian  tbeir  jost  proportion. 
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It  is  not  to  be  understood,  however,  that 
no  wave  of  the  sea  can  rise  more  tlian  six 
feet  above  its  natural  leyel  in  open  and 
deep  water;  for  waves  vastly  higher  than 
these  are  formed  in  violent  tempests  in  the 
great  seas.  These  however  are  not  to  be 
accounted  waves  in  their  natural  state,  bnt 
as  compound  waves  formed  by  the  union  of 
nuuiy  others;  for  in  these  vride  plains  of 
water,  when  one  wave  is  raised  by  the 
wind,  and  would  elevate  itself  up  to  the 
exact  heiglit  of  six  feet,  and  no  more,  the 
motion  of  the  water  is  so  great,  and  the 
succession  of  waves  so  quick,  that  while 
this  is  rbing,  it  receives  into  it  several  oth^ 
waves,  each  of  which  would  have  been  at 
the  same  height  with  itself;  these  mn  int9 
the  first  wave  one  after  another,  as  it  H 
rising ;  by  which  means  its  rise  is  continued 
mndi  longer  than  it  naturally  would  have 
been,  and  it  becomes  accumulated  to  an 
enormous  size.  A  number  of  these  com* 
plicated  waves  rising  togetlier,  and  being 
continued  in  a  long  succession  by  the  con* 
tinuation  of  the  stomi,  make  the  waves  so 
dangerous  to  ships,  which  the  sailors  in 
their  phrase  call  mountains  high. 

<'  Tlie  Motion  of  the  Waves,*'  makes  an 
article  in  the  Newtonian  philosophy;  the 
author  having  explained  their  motions,  and 
calculated  their  velocity  from  mathematical 
principles,  similar  to  the  motion  of  a  pen- 
dulum, and  to  the  rcciprocathm  of  water  in 
the  two  legs  of  a  bent  and  inverted  syphon 
or  tube.    See  Principia. 

"  Stilling  Waves  by  means  of  OiL**  Thii 
wonderful  property,  tiiongh  well  knovm  to 
the  ancients,  as  appears  fh>m  the  writings 
of  Pliny,  was  for  many  ages  either  qiate 
unnoticed,  or  treated  as  fabulous  by  suc- 
ceeding philosophers.  By  means  of  pr. 
Franklin,  the  subject  again  attracted  the 
attention  of  the  learned ;  though  it  appears, 
from  some  anecdotes,  that  seafaring  people 
have  always  been  acquainted  with  it.  Mr. 
Pennant,  in  his  British  Zoology,  vol.  iv.  nn* 
der  tlie  article  Seal,  takes  notice,  that  when 
these  animals  are  devouring  a  very  oily  fiab, 
which  they  always  do  under  vrater,  the 
waves  above  are  remarkably  smooth ;  and 
by  this  mark  the  fishermen  know  where  tor 
find  thenL  Sir  Gilbert  Lawson,  who  serv- 
ed long  in  the  army  at  Gibraltar,  assured 
Dr.  Fvanklin,  that  the  fishermen  in  that 
place  are  accustomed  to  pour  a  little  oil  on 
the  sea,  in  order  to  still  ila  motion,  that 
they  may  be  enabled  to  see  tlM  oystera  ly* 
ing  at  ita  bottom,  wfaicfa  are  tliart  wy 
-   Nn 
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large,  and  which  they  take  up  with  •  pro- 
per msUnnnenf.  A  similar  practice  obtains 
amooR  fishermen  io  Tarioiu  other  parts,  and 
Dr.  Franklin  was  informed  by  an  old  tea- 
captain,  that  the  fishermen  of  Lisbon,  when 
abont  to  return  into  the  river,  if  they  saw 
too  great  a  snrf  upon  the  bar,  would  empty 
a  bottle  or  two  of  oil  into  the  sea,  which 
would  suppress  tiie  breakers,  and  allow 
them  to  pass  freely. 

The  Doctor  having  revolved  in  his  mind 
all  these  pieces  of  ii^rmation,  became  im- 
patient to  try  the  e3q>eriment  himself.  At 
last  having  an  opportunity  of  observing  a 
large  pond  very  rough  frith  the  wind,  lie 
dropped  a  small  qnantity  of  oil  upon  it. 
But  having  at  first  applied  it  on  the  lee- 
ilde,  tiie  oil  was  driven  back  again  upon 
tiie  shore.  He  then  went  to  the  windward 
tkle,  and  pow^d  on  abont  a  tea-spoon  foil 
of  oU ;  thb  produced  an  instant  calm  over 
a  space  several  yards  square,  which  spread 
amaanKly»  and  extended  itself  gradually 
tUl  it  came  to  the  lee-side;  making  all  tliat 
quarter  of  the  pond,  perhaps  half  an  acre, 
as  smooth  as  glass.  Tliis  experiment  was 
often  repeated  in  dificreut  places,  and  al- 
ways vrith  success. 

WAVED,  Wavy,  or  Wavey,  in  he- 
raldry, IS  said  of  a  bordnie,  or  any  ordi- 
nary, or  charge,  in  a  coat  of  arms,  having 
its  outlines  indented,  in  manner  of  the 
rising  and  falling  of  waves:  it  is  used  to 
denote,  that  the  first  of  the  family  in  whose 
arms  it  stands,  acquired  its  honours  fi>r  sea- 
service. 

WAX.  There  are  two  or  tliree  sub- 
stances which  resemble  each  other  so 
closely  as  to  have  received  the  name  of 
wax.  The  first,  and  by  far  the  most  impor- 
tant, is  bees*  wax,  which  is  comumed  in 
such  vast  quantities  for  giving  light;  and  is 
also  used  for  a  variety  of  otlier  purpo^s. 
Another  kind  of  wax  is  the  myrtle  wax, 
which  is  extracted  pretty  largely  in  Loui- 
siana,  and  some  other  parts  of  America, 
from  the  myrica  cerifera.  Another  rub- 
stance  viery  similar  to  wax  is  the  pe  la  of 
the  Cli'mese,  the  product  of  an  insect,  the 
exact  species  of  wliicii  b  not  known ;  and 
the  white  matter  which  yields  the  laccic 
acid  has  also  a  stron;;  resembhince  to  wax. 
The  properties  which  all  these  substances 
have  in  common  are,  fusibility  at  a  mode- 
rate heat;  when  kindled,  biirniug  witli 
much  flame;  insolubility  in  water,  solubi- 
lity in  alkalies,  and  also  in  alcohol  and 
ether.  In  these  two  latter  properties  all 
the  spedet  of  wax  differ  from  the  concrete 
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oils,  vrith  which,  in  other  respects,  they  bavt 
a  very  strong  resemblance.    Bees*  wax  v 
the  substance,  excreted  from  the  body  of 
the  bee,  of  vriiicfa  these  insects  oonstract 
their  celb,  both  those  for  containing  boney 
and  for  the  lodgment  of  their  yoang .    It  is 
collected  for  the  use  of  man  wherever  bees 
are  kept.    A  young  hive  wiD  yield  at  tba 
end  of  the  season  about  a  pound  of  wax; 
and  an  old  hive  about  twice  as  mach.    The 
eolonr  of  wax,  wrheo  fresh  firMn  the  bee,  is 
nearly  white,  bat  it  soon  grows  cansidci- 
ably  yellow  in  the  hive,  or  if  very  old  is  if 
a  dark  brown.    The  wax  which  ia  the  ordi- 
nary bees*  vraz  of  the  sbops^  b  a  pale  yel- 
low substance,  of  an  agreeable  hoaey-like 
smell,  soft,  and  somewhat  unctnoos  to  tha 
touch,  but  vrithout  sticking  to  the  fingeif, 
in  winter  becoming  coD$idcr|d>ly  hard  asid 
tough,  and  meltmg  at  about  I4i^    TUi 
yellow  eolonr  and  the  smell  of  wax  are  ca- 
tirely  taken  avray  by  exposing  it,  wrhcn  di- 
vided into  thin  laminae,  to  the  anitcd  actioa 
of  the  light  and  air,  and  by  thb  means  it 
becomes  perfectly  white,  sceatleaa,  some>> 
what  harder  and  less  greasy  to  the  toadi, 
and  in  thb  state  it  b  employed  for  caadles 
and  many  other  puiposes.    Blearhed  wax 
bums  with  a  very  pure  white  light,  aud 
gives  no  offensive  smell,  and  very  littla 
smoke  compared  vrith  tallow.     Being  hm 
fusible  than  tallow  it  reqoirea  a  sasaDer 
wick.    Bleached  wax  melts  at  abont  15S* 
or  r*  higher  than  the  unbleache<L    Its  spe» 
dfic  grarity  b  less  than  that  of  water,  be- 
ing about  .96.     Alcohol  has  no  sensible 
action  on  wax  when  cold,  but  on  boiliog 
it  dissolves  rather  less  than  1-SOth   of  its 
weight  of  wax,  the  greater  part  of  wUdi 
separates  when  cold  in  the  form  €>f  vrfaile 
flocculi,  and  wliat  remains  in  solution  b  en- 
tirely precipitated  by  water.     Wax  b  soh- 
blc  abundantly  in  the  fixed  oils  t  hot  very 
sparingly  in  tlic  essential  oib.     It  is  osoallj 
supposed  that  tlie  wax  is  the  pollen  ii 
flowers,  which  the  bees  vuibly  collect  oa 
their  thif^,  and  afterwards  elaborate  m 
some  nuknown  way.    Tlie  great  difference 
between  wax  and  thb  matter  which  the 
bees  collect,  lias  however  been  long  re- 
marked.   When  examined  by  the  micros- 
cope, thb  little  mass  of  pollen  is  obvioasl; 
composed  of  a  number  of  hard  grains  com* 
pressed  togetlicr,  and  if  it  b  laid  on  a  hoi 
plate,  it  does  not  melt  as  wax  wonid  ds, 
but  smokes,  dries,  and  i%  reduced  to  a  coal, 
and  if  kindled  it  bums  without  meltiag.  ■ 
8ome  late  very  curious  experiments  of  Ha- 
bcr,  one  of  the  most  celebrated  aptarisU  a 
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Europe,  bti  farther  ibown  tliat  the  pollen  WEATHER,  nde$ffr judging  tf.  1.  The 

bee  DP  slme  whateTer  in  the  formation  of  rising  of  tke  mercnry  pretageiy  in  general, 

wax,  but  that  thie  latter  substance  it  pro-  fair  weather;  and  ita  falling  foal  weather, 

duced  indif criaiiuately  firoin  honey,  sugar,  as   rain,  mow,   high  winda,  and  stormi. 

or  any  other  saccliarine  matter  which  serves  Mlieu  the  surface  of  the  mercuiy  is  convex, 

«i  food  for  t!ie  bees.  or  stands  higher  in  the  middle  than  at  the 

WAY,  a  passage  or  road.    The  Roman  sides,  it  is  a  sign  the  mercury  is  then  in^ 

ways  are  divided  into  consular,  prxtorian,  rising  state ;  but  if  the  surface  be  concave  or 

military,  and  public ;  and  of  the^e  we  have  hollow  in  the  middle,  it  is  then  finking.  S.In 

four  remarkable  ones  in  Enghiod :  tlie  first,  very  hot  weather,  the  falling  of  the  mer* 

Watliog  street,  or  Watheliiig-atrcet,  leading  cury  indicates  thunder.    5.  In  wioter,  the 

from  Dover  to  London,  Dunstable,  Towces-  rising  presages  frost ;  and  in  frosty  wea- 

ter,  Atterston,  and  the  Severn,  extending  thcr,  if  the  mercury  fklls  three  or  four  divi- 

as  far  as  Ao^lcsea  in  Wales.    TIta  second,  sions,  there  will  be  a  thaw ;  but,  in  a  eon- 

called  Hikcnild,  or  Ikenild-street,  stretches  tinned  frost,  if  the  mercury  rises,  it  will 

from  Soutbaropton  over  the  river  kis,  at  certainly   snow.    4*    When   foul  weather 

Newbridge ;  thence  by  Camden  and  Lich*  happens  soon  after  the  depretsion  of  tht 

field  ;  then  passes  the  Derwf  nt,  near  Der*  mercury,  expect  but  little  of  it ;  on  tlM 

by,  and  ends  at  Tinmouth.   The  third,  call-  contrary,   expect  but  little  fiur  weather 

cd  Fosse* way,  because  in  some  pUces  it  was  when  it  proves  fair  shortly  after  the  mercu- 

never  perfected  ;  but  lies  as  a  large  ditch,  ry  has  risen«    5.  In  fool  weather,  when  tht 

leads  from  Cornwall  through  Devonshire,  mercury  risea  mndi  and  high,  and  so  conti- 

by  Tethbury,  near  Stow  in  the  Wolds;  and  uues  for  two  or  three  days  before  the  bad 

beside  Coventry  to  Leicester,  Newark,  and  weather  is  entirely  over,  then  a  continuance 

so  to  Lincoln.    Tlie  fourth,  called  Erming,  of  fair  weatlier  may  be  expected.    6*  In 

or  Erminage  street,  extends  from  St.  Da-  fair  weather,  when  the  mercury  falls  much 

vid's,  in  Wales,  to  Southampton.  and  low,  and  thus  continues  for  two  or  three 

Way,  in  law.  A  way  may  be  by  prescrip-  days  before  the  raui  comea,  then  a  deal  of 

tion,  as,  if  the  owners  and  occupiers  of  sudi  wet  may  be  expected,  and  probably  high 

a  farm  have  imniemorially  used  to  crou  winds.     7.  The  unsettled  motion  of  ^ 

another's  ground ;  for  this  unmeroorial  usage  mercury  denotes  unsettled  weather.  8.  The 

implies  an  original  i;nuit.    A  right  of  way  words  engraved  on  the  scale  are  not  so 

may  abo  arise  by  act  and  operation  of  Uw ;  much  to  be  attended  to,  as  the  rising  and 

for  if  a  man  grant  to  another  a  piece  of  Billing  of  the  mercury ;  for,  if  it  stand  at 

ground  in  the  middle  of  his  field,  he  at  the  mnch  rain,  and  then  rises  to  changeable,  it 

aame  time  tacitly  givea  him  a  way  to  come  denotes  fair  weather,  though  not  to  conti* 

at  it;  for  where  the  la#  gives  any  thing  to  nne  so  long  as  if  the  mercury  had  riaen 

any  person,  it^ves  implied  whatever  b  ne-  higher.    If  the  mercury  stands  at  fair,  and 

cessary  for  enjoying  the  same.  fiilb  to  changeable,  ImkI  weather  may  be 

Wat,  milky.    See  Galaxy.  expected.     9.  In  winter,  spring,  and  an- 

Way  of  a  fAt/»,  b  sometimes  the  same  as  tnron,  the  sudden  falling  of  the  mercnry, 

her  rake,  or  run  forward  or  backward :  but  and  that  for  a  fairge  space,  denotes  hi^ 

thb  term  is  most  commonly  understood  of  winds  and  storms ;  but  in  summer  it  pre* 

her  sailing.    Thus  when  she  goes  apace,  it  sages  heavy  showers,  and  often  thunder.  It 

is  said,  that  she  hath  a  good  way,  or  makes  always  sinks  lowest  ot'  all  for  great  wind% 

n  fresh  way.    So  when  an  account  is  kept  though  not  accompanied  with  rain ;  but  it 

how  ta!(t  !»lie  Mils  by  the  log,  it  b  called  falb  more  for  wind  and  rain  together,  thaa 

keeping  an  account  of  her  way ;  and  be-  for  either  of  them  alone.    10.  If  after  rain 

cause  mo.st  ships  arc  apt  to  fall  a  little  to  the  wind  change  into  any  part  of  the  north, 

leeward  of  their  true  conrse,  they  alvrays,  with  a  clear  and  dry  &ky,  and  the  mercury 

in  casting  up  tlie  log  board,  allow  someth^  rise,  it  b  a  certain  sign  of  fair  wenther. 

for  her  leeward  way.  11.  Alter  very  great  storms  of  wind,  when 

Way  of  the  roumdt,  in  fortification,  b  a  the  mercury  has  been  low,  it  eomroonly 

apace  lef^  for  the  passage  of  the  rounds  be-  rbea  again  very  fast.    In  settled  fair  wea- 

tween  the  rampart  and  the  vrall  of  a  forti-  Cher,  except  the  barometer^aink  much,.  ex> 

"fied  town.    Thb  b  not  now  mnch  in  use ;  pect  but  httle  nun.    In  a  wet  aeaioD,  tht 

because  the  parapet,  not  being  above  a  foot  smallest  depretnont  matt  bt  attended  to ; 

thick,  b  soon  overthrown  by  the  enemy*^  for  when  the  air  b  modi  inclined  to  show* 

canooiL  tn,  a  little  tinkuf  in  the  htraawlir  dfh 

Nb  d 
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otea  Divrc  nia.     And  b  inch  a  Huoti,  if  dentood,  tbal  wc  are  berc  >p«>kine  rr.>f« 

:  ri>e  Buddeoty  fast  and  liigfa,  fair  weather  pariiculariy  of  the  art  io  ibmore  il'ui'nl 

annot  be  eipeclpd  lo  lul  more  (hau  a  day  and  improrcd  »talp.     For,  when  il  i.  r.ie* 

r  two.     12.  Tbe  ^alpsr  heiehts  of  ihe  dered.  Dial  ai  Ibe   wants  of  niaukiiid  are 

I 'nercacTare  foiindu)>an  caiterly  undDDrlh'  nearly  ilie  ume  in  b!I  conntrlr*,  ii  i^  n4l 

c'^lerly  winds;  and  il  may  often  rain  or  improbable  that  the  wme  arw,  I-ow-vpi  »a- 

f  V"*!  *e  w""!  ^^'"'B  in  thew  points,  wliile  ried  in  iheir  oprntiom,  may  b*w  h>  ra  in- 

.the  batooieler  h  in  a  riiinit  >Ule,  lh«  ef-  *enied  in  diflereni  raimtrini.     Il   i>   Dot, 

■  'fccl»  of  the  wind  counlrntcting.    But  the  however,  rertaio,  timi  the  art  of  njiking 

^  'mercnry  linlta  for  wind  as  well  *i  rjin,  in  clotli  is  one  which  the  Britant  in»«itti'.    It 

'   'tU  other  pointt  of  the  compaii.  ■■  more  probablp,  that  the  Gauls  learned  it 

WEAVING,  the  arl  of  making  threads  Itotn  Uic  Greek*,  and  comuiDiiicatnl  the 

,  into  cloth.    Tliis  art  is  of  very  ancieut  nri-  knowledge  of  it  to  the   people  of  Brinun. 

Tbe   fabuloiu   itory  of   Penelope's  Anil  il  is  certain,  (bat  itie  inbabitanta  »fu« 

'  'web;  and, Blill more,  the froqaeptallusionn  souihern   pans  of  Britain  were  well   ae- 

'tothiiart  in  the  sacred  wntings,  lend  lo  qiiainted  with  the  arts  of  drruing,  ^linuinj, 

'  ibow,  that  the  coiutrueling  of  cloth  from  and  weavini;,  both  (lax  and  wool,  when  Uiey 


:  invailed  by  the  Romaui. 
Tlie  art  of  Disking  linen,  whieli  wai  pro- 
bably llie  first  apeciea  of  elotli  invented, 
was  coiumuniraled  by  tbe  Egyptioni.  Ibe 
inhabilanls  of  Palestine,  aod  olliei  raatetn 
nation',  to  the  Eutopeans,  By  alow  de- 
grees it  found  it>  way  into  Italy ;  and  il  af- 
prevuled  in  Spain,   Gaul,  Ger- 


,   Hiread),  hair,  &t.  is  a  very 

It  has,  however,  like  other  useful 

DDdergone  an  infinite  Tariely  of  im- 

I   j^vements,  both  an   to  Ihe  materials  of 

,«hich  cloth  is  made,  tbe  apparatus  neces- 

nry  iji  iU  cunstruction,  and  tlie  particular 

'  ■  modej  of  operation  by  the  artist.    Weav- 

K  Id^i  when  reduced  to  iu  original  principli 


tbia  principle  has  been  so  extensively  ap-  they  afterwards  settled  in  this  Ubuid,  il  ia 
I  pKed  in  atmoiit  every  country,  and  the  probable  Uiey  continued  the  practice^  and 
'  '^owledge  of  its  various  branclieahas  been  taught  il  to  the  people  amoi^  wban  diey 
\  derived  fromsocha  variety  of  sonrcei,  that     resided. 

e  pei«OD  could  ever  be  practically         Wbalevfr  knowledge  the  Briloiu  mi^ht 

employed  in  all  ita  branchr* ;  iinil  Ibou^  posaeu  of  Ihe  clothing  arts,  prior  to  Ibe  fat- 
'    ever;  part  bears  a  altong  analogy  lo  Ihe     vaaion,  it  is  very  certain,  that   Iheae  art* 

reat,  yet  a  niinulc  knowledge  of  each  of    were  much  improved  amongst  ihem  ■fltr 

these  parts,  can  only  be  acquired  by  eipe-     that  event.    It  appeali,  from  Ibe  Notitia 

rience  and  reflectisn.    W«  will,  however.     Imperii,  that  there  was  an  impeiial  i 

endeavour  to  give  the  reader  a&  comprebm> 

tire  an  Idea  of  tlie  history  and  progress  of 

this  ancient  and  invaluable  art  as  the  na. 

ture  of  the  thing,  and  tho  limits  to  which 

we  are  neceiiarily  confined,  will  pertniL 
The  history  of  this    art    is  very  little 


factory  of  woollen  and  linen  cloth,  fur  Ihe 
use  of  the  Roman  army  then  in  BHlaia, 
established  at  Venta  Belganun,  nuw  called 
Winchesler. 

In   Bishop  Aldhelm's  hook,  nonfeming 
''  Virginity,"  wrilten  about  A .  D.  600,  it  is 


knowo,  and  ita  great  antiquity  necessarily     remarked, "  that  diaatily  alone  fomu  aoi 


iniolvea  the  earlier  sras  of  il  in  the  most 

perfect   obscurity.     Enough,  however,   is 

known,  to  prove  that  none  of  Ihe  speciea 

oTit  otiginated  in  Britain.    11ie  silk  maua- 

bcluTC  was  fintpiactised  in  China,  and  the     gure-weavi 

cotton  in  India.    Botli  Ihe  woollen  and     form 


perfect  character ;  but  requires  to  be  ae- 
companied  and  baantified  by  other  viiliim.* 
This  observation  ta  illnstnted  by  Uie  lol- 
lowing  simile,  borrowed  from  the  an  iif  ft. 


"  It  is  o< 


linen  were  borrowed  from  the  continent  of  liety  of  figures,  that  pleaseth  Ihe  rje,  and 

Europe,  and  all  improvements  in  them,  in  appeara  beautiful ;  but  one  that  ia  wovaa 

this  country,  were  fital  introduced  by  fo-  by  shuttles,  filled  with  threads  of  pnrple, 

reign  artificers  who  skilled  amongst  us.  To  and  many  other  colonn,  flying  from  aide  la    ' 

the  present  day,  our  superiority  in  point  of  side,  and  fomiiug  a  variety  of  figure*  »ai    ' 

qmtlily  I*  only  universally  acknowledged  in  images,  in  ditTrrrnt  coinpartnienta,  with  ad- 

the  cotton  manufacture  ;  whilst  in  those  of  mitable  art."  Perhapa  the  mast  nrious  tpr- 

■ilk,  woollen,  and  linen,  it  ii  still  disputed  cimen  of  this  ancient  figure- weaTiog  mi 

fay  otb«r  etniDliiei.    But  it  ihould  be  on-  embroidery,  now  to  be  (bund,  it  thM  fn-  i 


MrvEd  in  t)iccatl«dn]of  Bnypaux.  Iti«a 
pierr  of  liopn,  ibuui  19  inrJies  iii  brndth, 
unit  GT  ynd»  in  IcDflh,  and  ronUins  tlie  hi*- 
tnnr  of  tlie  conqiieil  of  England  by  Willum 
«f  Nonnindy;  bppnoing  wirh  tUrold'acm- 
baoy,  A.  D.  I06,i,  ind  Fading  with  fai) 
dpath.  at  the  battli!  of  Hailinr^,  A.  D.  1066. 
Thii  ciiiioua  work  i>  suppoccd  lo  have  brm 
fKFcnMHJ  by  Malildn,  wife  to  Wiilani, 
Dnke  of  Normancl;,  aftennrdi  King  of 
England,  and  tbe  ladies  of  hn  eautL 

Altbongh  it  ii  crrlain  Ihat  tbc  art  of  fi- 
^re-wpaviiig  mu  Ihen  known  in  Britain, 
it  mtul  hr  owned,  ihar  tbc  piece  of  (apetlry 


It  of  it 


le  exquisite  needl«-work  witb  which  it  il 
adorned. 

Aboni  the  cioie  of  Uie  eleveuth  century, 
Ibp  rlolblnit  arti  bad  acquired  a  coDiider- 
alilc  degree  of  imprOTenieDl  in  thu  itbnd. 
About  that  lime,  the  weaveti  in  all  the 
gnat  lawn*  were  farmed  into  gnilds  or  cor- 
poratiom,  and  had  varioni  pricile^ei  be- 
llowed upon  Ihem  by  royal  diarten.  In  the 
Teif[n  of  Richard  1.  the  woollen  mauufac- 
ture  became  the  lubject  of  le^ti^tion  ;  and 
a  law  WH>  made,  A.  D.  llfT,  for  rq^TalinK 
the  fabrication  and  tale  of  cloth.  The  duni- 
ber  of  weaven,  bowerer,  »»*  compara- 
tively imall,  notil  (be  policy  of  Ibe  wiie  and 
lilwrol  Edward  111.  encooraijed  the  art,  by 
tha  moat  advanlageoDi  oSera  of  reward  and 
pnconrafemrnt  to  foreign  clotb'workenaud 
Heaven  who  woDid  come  and  teltlc  in  Eng- 
Innd.  In  the  year  133t,  two  weaven  c<ime 
from  Bntbant,  and  icltled  at  York.  Hie 
tupefior  >kill  and  dexlerily  of 
Hbo  comDiutiicaied  1' 
olberi,  won  manifeited  itielf  in  the  im- 
(irDvcmeDl  and  tpread  of  the  art  of  wra>- 
ing  in  this  it  land. 

Many  weatenfromFlanden  were  driven 
into  England  by  the  cmel  penectilioiN  of 
the  Dnke  D'Alva,  in  the  ycarlMT,  who 
■eltled  in  diflrrenl  parts  of  the  kingdom, 
and  inlrDduced,  or  promoted,  thi  ntannlac- 
tiirc  of  baiie*,  Mrges,  cnpc*,  and  olhei 
•lufft. 

AlHHit  the  year  1686,  neatly  .SO.fKXi  ma- 
nulaemren,  of  variom  detcripliotu,  took 
refuge  ID  Britain,  in  conteqnenre  of  the  re- 
vocation of  the  edict  of  Nanti,  and  other 
acii  of  leliipoiu  peneculinn  committed  by 
Louii  \IV.  TtMK  improvnoenli,  Ac 
chiefly  related  to  bntn  weaving. 

Tlie  Bitinl  ipinninft,  I  browing,  and  wrav- 
inx  tilk.  were  biougbl  into  England  about 
the  middle  of  Ibt  tiftecnth  centory,  and 
were  practiteil  by  a  compwiy  of  woman  in 


London,  called  silk-women.  About  A.  D. 
t'KtO,  men  began  lo  togue  in  Ibe  lilk  ma- 
nufactnre,  and  Ibe  art  of  lUk-weaving,  in 
England,  toon  arrived  at  very  great  perfec- 

The  civil  disseolions  whicb  followed  thi(. 
period,  retarded  the  progreu  of  this  artf 
but  aflerwarda,  wbeuihe  nation  waiattei^ 
the  aria  of  peace,  and,  among  olben,  thai' 
of  weannih  made  rapid  advances  io  almoat 
every  pan  of  the  kingdom.  It  hait  bees 
generally  tuppoted,  Ihat  ailk-weaving,  paiii- 
ciilarly  that  ofKgu  re -weaving,  liu  never  beea 
brought  to  thai  perfection  in  England,  t* , 
which  it  has  attained  in  other  countriet.  Onr 
■Uk-weaven,  however,  leem  at  lengtli  detei> 
mined  lo  remove  this  reproach.  For  thii 
piirpoae  a  moit  magnificent  undertaking  ii 
at  thit  lime  begnn  by  the  weaver*  iu  Spilat 
lieldi.  London  ;  Ihe  object  of  which  it  "l» 
remove  Otost  prejudice!  which  have  lone 
prevailed  io  favour  of  foreif^  manofac-  , 
tunv."  Tliia  object  i>  iniended  to  be  me- 
compliihed  by  llie  "weaving  of  certaia 
flaci,  for  public  eihibilion,  on  which  arc  t4 
appear  figures,  flowen,  nod  oiher  devico," 
interwoven  with  varioun  coloured  lilka. 

After  comiderable  labour  and  expenie, 
tlii«  de«ign  i*  now  begiui  to  be  pDl  into  exe- 
aition,  nnder  the  saperintendance  of  a  com- 
mittee, who  are  appointed  to  receive  niib- 
■criptiDni,  and  conduct  the  execution  of  the 
plaii«,&c.  Mr. William  Tilford,  of  Union- 
ttreet,  Biihopigaie,  has  been  appointed  Irea- 
iur«rbytlieconimillee,and  theunderlaking 
is  now  making  advancw  loward*  its  final  ac- 
complishment- The  weaving  of  the  Hnt 
Dag  i*  begun,  and  abont  twelve  or  ftmrleen 
inches  of  it  completed.  The  designs  (or 
this  Sag  are  corions  and  well  eiecotedL 
They  regirescnl,  withio  a  large  oval,  ■■  a  fe~ 
male  tigure.  with  a  dejected  aspect,  redin- 
inc  on  a  remnant  of  brocade."  Two  lignres, 
repreienling  Enterprise  and  (lemm,  ap- 
pear lo  encourage  the  dejected  female.  In 
the  back  groond  is  Ibe  Temple  of  l^me,  en 
Ibe  top  of  which  is  a  flag  bearing  tlie  wea> 
•en'  armi,  lo  whicb  Genius  is  directing  IJM 
allenlion  of  the  reclining  figure.  The  tour 
cotneni  of  this  design,  which  are  jntendetl 
to  be  correctly  engraved,  an  ornanMnled 
wilh  appropriate  emblematical  figures  of 
feace.  Industry,  die.  It  ii  two  yards  wide  ; 
and  (be  fignm  in  the  body  of  the  design  am 
drawn  nearly  as  large  as  life  -,  but  Ihe  silks, 
beini;  all  dyed  last  colonrt,  have  ddi  that 
hnlliant  appeaiance,  in  the  work,  which 


I 


WEAVING. 

tare,  it,  Ika  H  hM  m  Mtia  gffMiBd,  Mi  it  imAtmt^twd 
Woca4c4«B  both  fiJociactijr  like.    IW 
tfcffcaii  wf  ike  web,  m  p^nj,  an  mpmmdB 

of  48,900,  die  lead  attacted  to  tke  JnsBOi  in  luatmwt  aie,  fer  the 

of  500  pM■i^  Md  fhe 

toip-  ca^  ■  tfat  p«t  aflfae 

of 

SB  bbkA 

flf  M  iMk  F,  Ite  bj.pale;  GG.  tke 
the  ihattte-oee;  II,  the 

rf  Ifcb  ftiy^Bi— i  wmiet*  «wethe*ilUti;  iti^theyccfccp;  y,the 

fcipeet  to  the  fifft  ieg  aalf.  pcekkf-pcs, 
wMhiittlcaittoi— c  th— d  %!mmtm         Wheatbe 

Ihe    ■JMiiii    ef  art,  Md   the  fncadi  froa  the  ■iipai^aJI  (lar  m  itii—l  ef 

«r  Mr  MtMBd   ■!— fcilaiii,   wa  wC  vtMh  tee  MAmvACTiJBB  ff  CMto«X  kii 

thb  infor— tio»  tiUlaj.  ar  w irtt  tint  care  ■  to  wiad  it  apoa  the 

the  conertacM  af  which  the  writer  proper  MBBMr.    Havtof 

af  thii  article  hat  beat  at  riwidiiible  Muaber  of  halffu^s  ar 

paimtotoeertilaiaoraafbtwatoaaritto  breadth  af  the  web,  he 

neirtioB,  that  the  idea,  Mi  toachaf  the  de-  af  wood  thraaidb  the  iatenral  feraed  hy  te 

aifa,afthitpiceeof  fifare-worf^ariiEiBated  latt  of  the  lower  piaa  apaa  the  warpiif- 

prfadpallsr  with  Mr.  flwatl  Shall,  ao  m^  anil,  md  a  tanU  eard  tied  to  Ihii  chdl 

■iaot  sUkweaTer,  to  whom  the  Society  of  thnmt^  that  feried  bj  the  finl.    Thb 

Arti,  a  few  yean  ago,  uptre  a  niver  nwdal  pwa  hiai  the  leaM  lar  beaaiBiE^  aad  haept 

tad  tliirty  gaiaeae,  for  the  eaattractioB  of  the   bat^gaap  diftiact.     Whm  thii  hat 

aa  improved  looai  lar  aeariiif  iliiriit  iflks.  beea  doae,  aad  the  cord  owda  ftat  at  hatfl 

For  tome  aecoaat  of  the  silk  BHUBiCKtore,  eadf  of  the  ibaft,  the  knatti^K  ^^  ^  ^ 

•ee  the  njrtitl^f  AitK«  warper  ii  cat,  md  the  warp  atiatched  to 

The  art  of  eotioa-wcaviBg,  la  in  preheat  its  proper  bcaadth.  AahatiBMial,  aratea^ 

iaiproved  itate,  hv  aot  been  loag  kaowa  til,  called  a  ravel.  It  thea  to  be  aaed.    Ba> 

either  in  f  hb  or  nj  other  coontty.  Where-  veit  are  toaiewhat  like  raedi,  aad  ate  aha 

aver  it  orifiaated,  it  it  certaia  that  atoat  of  of  diSereat  diaeaiioat.    Oae  prapci  §m 

aar  maoa^irtaret,  ia  thit  retpect,  are  na-  the  porpote  betag  foaad,  every  lalffBpi  it 

equaiied  in  any  part  of  the  kaowa  world ;  placed  in  ao  interval  betweea  twa  af  the 

and  were  it  not  for  the  many  coaanercial  pins,    llie  upper  part,  or  cape,  ia  thea  pat 

re^trictinfM,  by  which  the  preteat  war  b  so  ou  and  secured,  and  tlie  operatioa  af 


fMit>)niina*'*ly  dJstmKnished,  there  is  every  ing  the  warp  npon  the  beam 

rational  prospect  that   6iir  cotton   trade  In  broad  works,  two  persoas  are  employfd 

would  be  still  Avther  improved  and  ex-  to  hold  the  ravc^  wfaidi  tervet  to  guide  the 

tended.  wt^t  and  to  spread  it  regularly  apoa  the 


Havinc  briefly  traced  the  history  of  this  beam;  one  or  two  to  keep  the  daaa,  or 

art  in  Gte at  Britain,  we  proceed  to  a  de-  chains,  of  the  waip,  at  a  proper  deg;ree  of 

tcriptioo  of  liie  manner  in  which  it  is  pnu>  tension,  and  one  or  more  to  tnm  the  beam 

tised  in  this  country ;  confining  our  oKser-  apon  its  centres.    The  vrirp  being  lega- 

vations  chiefly  to  the  art  ot  cotton  weaving,  larly  wound  upon  the  beam,  the  weaver 

The  apparatia  necessary  in  the  art  of  prepares  to  fake  it  through  the  heddlea,  aad 

c1oth«weaving  consists,  chiefly,  in  the  loom,  thu  operation  is  called  drawing. 


shuttle,  reed,  and  hcddles,  or  harness,  the         Before  the  operation  of  drawing 

form  and  use  of  which  me  here  described.  mences,  two  rod^  are  inserted  into  the  lease 

There  are  several  kinds   of  looms  for  formed  by  the  upper  lease-pins  on  the  waip- 

doth-weaving,  the  most  common  of  vrhich  ing- mill ;  the  ends  of  these  xpda  are  tied  to- 


i§  .that  delineated  on  Plate  Loom,  (fig.  i  gether,  the  twine  by  which  thclease 

and  2)  which  represents  the  common  silk-  cured  is  cut  away,  and  the  warp  stretched  to 

loom.    In  this  plate.  A,  (fig.  1)  is  the  yam-  its  proper  breadth.    The  beam  is  tben  tas- 

besm ;  B,  the  cloth-beam,  or  breast  roll ;  pended  by  cords  behind  the  heddles  aad 

D  E,  the  treddles ,  dd,  ee^  the  heddlet,  or  somewhat  higlier,  the  warp  hanging  dowa 

harness;  O,  the  lay,  or  batten;    M,  the  perpendicularly.    Tlie  weaver  tben  plaem 

•eatboard;  and  TT,  the  rods.    Fig.  g  is  a  himself  in  front  of  tho  heddles,  aad  another 


WEAVINO. 

penoo  ■  plteed  bdMiid.  Tke  fonner  opens  then  tedkna  nd  trenUetoiiie  to  weaTf , 

ereiy  bedcUe  in  mcceif km,  end  it  b  the  and  the  eloth  it  rongb*  wiry,  and  nneven* 

huaneit  of  the  ktter  to  select  every  thrend  This  effect  is  chiefly  reniu^ed  in  dry  weir 

in  its  order,  tnd  deliver  it  to  be  drawn  ther,  when  the  weavers  of  6oe  doth  find  it 

thron|{h  the  open  heddle.    The  soccession  indispeuably  necessary  to  liava  their  yam 

in  wliich  the  fhirads  are  to  be  deUvered  is  wrought  op,  as  speedily  as  possible,  after 

easily  ascertained  by  the  rods,  as  every  being  dressed.    To  connteraet  thb  iacea- 

thread  crosses  thst  nesEt  to  it.    The  warp,  veniency,  herring  or  beef  brinov  and  other 

after  passittg  through  the  heddles,  is  neat  saline  sabstances,  which  have  a  tendsMy  to 

drawn  through  the  reed  by  an  instrument  attract  moisture,  are  sometiaMs  mizad  in 


called  a  sley  Or  reed-hook,  two  or  more  small  qoantities  with  the  dressing:  bnt  this 

threads  being  taken  through  every  interval,  has  not  proved  completely  and  generally 

These   operations   being   finiihed,    the  successtul;  probably,  because  the  propor- 

eords  or  mounting  which  move  the  heddles  tions  have  not  been  sufficiently  attended 

are  appUed ;  the  reed  is  placed  in  the  lay,  to,  and  becaose  a  superabundance  of  mois. 

or  batten,  and  the  warp  is  divided  into  small  ture  is  equally  prejudicial  with  a  deffcieacy. 

|M>rtions,  which  are  tied  to  a  shaft  con-  ludeed,  the  variation  of  the  moistore  of 

nected  by  cords  to  the  cloth-beam.  the  air  is  so  great  and  so  finequt* nt,  that  it 

When  the  weaver  hu  finished  these  two  has  hitherto  been  impossible  to  fix  any  ani- 

•perations  of  beaming  and  drawing,  he  pro-  versal  mle  for  the  quantity  to  be  mixed, 

oeeds  to  drem  his  warp*  And  here  it  should  It  is  stated  as  a  hctf  which  will  appear 


he  remarked,  that  the  operation  of  dressog  singubr  to  vreavers  in  thb  coontiy,  that  in 

applies  principally  to  cotton.    The  same  India  the  process  of  weaving,  even  Iheir 

practice,  when  used  upon  silk,  has  a  very  finest  moshiis,  b  conducted  in  the  open  air, 

destructive  tendency ;  vrhich  b  that  of  in-  and  exposed  to  ail  the  heat  of  the  climate, 

jnring  the  colours  of  the  silk ;  and  when  used,  which  b  intense.    (See  MANuracruBB  rf 

as  it   sometimes  very  improperly  b,  by  CUton)     We  know  well  that  thb  would 

weavers  of  white  satin,  the  injury  done  to  l>e  impracticable  with  fine  work  in  thb 

the  work  b  irreparable.    In  cotton,  the  country,  even  m  an  ordinary  snnnner  day. 

jopeiation  of  dressing  b'  indispensable;  in  It  b  not  known,  in  thb  country,  what  b 

silk,  thb  b  by  no  means  the  case.  the  substance  which  the  Indian  weavers 

Dressing  b  jmtly  esteemed  of  tlie  fifst  employ  for  dressing  their  watps.    It  cer- 

importaiice,  in  the  art  of  weaving  warps  tainly  would  prove  of  important  benefit  to 

opnn  from  fiax  or  cotton ;  for  it  is  impossi-  onr  manufactures  were  thb  investigated  hi 

ble  to  produce  work  of  a  good  quality,  un-  a  satisfiictory  manner, 

less  care  t>e  used  in  dressing  the  warp.  Neither  does  it  appear  that  thb  Mbjeety 

The  use  of  dressing  is,  to  give  to  yarn  which  b  of  asoch  importance,  has  hidberto 

•nflkient  strength  or  tenacity,  to  enable  it  atlmcted  the  atlenliov^fweatifie  men, 

to  hear  the  operation  of  weaving  into  cloth,  or  that  it  has  been  treated  in  an  aoonmte 

It  also,  by  laying  smoothly  all  the  ends  of  or   philosophical   asanner.     It,   however, 

the  fibres,  which  compose  the  raw  mate-  opens  a  wide  field  for  chemical  investiga* 

.Hal,  from  which  the  yam  b  ipun,  tends  tion,  and  promises  to  prove  equally  asefnl 

both  to  diminish  the  friction  during  the  to  mankind,  and  lucrative  to  the  person 

process,  and  to  render  the  cloth  smooth,  who  amy  sncceed  in  supplying  the  deside- 

and  glossy,  wlien  finished.    The  substance  ratvm. 

in  common  use  for  dresMuf,  b  simply  a  ma-  When  the  warp,  previously  dressed,  has 

rilage  of  vegetable  matter  boiled  to  a  con-  been  wrought  up,  as  far  as  can  he  done 

sistency  in  water.    Wlieat  fhmr,  and  some-  conveniently,  the  weaver  b  obliged  to  sns- 

times  potatoes,  are  the  substances  com-  pend  the  operation  of  weaving,  and  to  pre- 

jnonly  employed.  These  answer  soflSdeatly  pare  a  frcali  qnantity  of  warp.    It  b  necea- 

svell  in  giving  to  the  yarn  both  the  smooth-  sary  to  stop,  when  the  dressed  waip  has  ap« 

jMss  and  tenacity  required ;  bnt  the  great  proacbed  within  two  or  three  inches  of  the 

cbiection  to  them  is,  that  they  are  too  easily  ImcW  leaf  of  the  heddles,  that  roam  auiy  he 

and  rapidly  affected  by  the  operation  of  allowed  to  jom  tlie  old  irtssh^  to  the  new. 

the  atmosphere.    Whan  dressed  yam  b  al-  The  first  operation,  as  in  wool  and  silk,  b 

lowed  to  stand  exposed  to  the  air,  for  any  to  dear  the  warp,  with  the  cansh,  from  the 

cansiderabla  portioQ  of  tasM,  twAtn  hemg  lease  rod  to  the  yam  ran,  or  beam.    The 

nrairen  uito  doth,  it  alwaya  heconws  hard,  proaf  that  thb  opemtion  has  been  pmperly 

brittia,  lad  compaimlifnly  Ultmbk.   Urn  tsttnlcd  ii|  by  brhigiBg  back  the  rdds. 


inccFMiTclj,  from  their  working  lituation 
0  the  roU.  When  ihis  lias  been  done,  the 
iwa  rodi  nearpsl  to  (he  heddles,  are  diawn 
out  of  the  warp  lo  one  liite,  and  iIjf  leaae 
^  mil  only  remaina.  The  next  doty  of  Ihe 
ifr  is,  to  CMmine  the  yam  about  to  be 
I  '4rcsaed,  and  carefiilly  to  lake  away  eveiy 
'  liiot,  IniD)).  pr  otiier  oliilructioo,  wUicli 
'flight  impcdt  the  piogreaa  of  the  work,  or 
■injure  the  bbticof  Ihectolh.  Insilk  wirps 
no  further  dretsing  i>  uecetiNl'y  ;  hat  iu  cot- 
ton warpi  the  weaver  proc^eda  lo  apply 
the  Mibstance  nied  for  drcuing,  which  is 
rahbcd  gently,  bot  cotnpletply,  ioto  the 
whole  warp,  by  means  of  two  briuUel  uied 
jo  sueceuion,  one  of  which  he  holds  in 
each  hand.  He  then  raises  the  leaAe  rod, 
wliich  in  en  I  Ion- weaving  ii  a  middle  rod, 
-on  one  edge,  lo  divide  the  warp,  and  sets 
the  air  in  motion  by  moving  a  large  fan,  for 
-flie  pnrpOHe  of  drying  the  warp  whieh  has 
been  dressed.  FmtiRn-weavcrB  i»e  a  large 
Ted-hot  iron  for  Ihis  poipose.  ll  ia  proper, 
ID  lliin  stage  of  Ihe  operation,  to  draw  one 
af  the  drening  bnnhe*  lightly  over  the  warp 
'«t  inlemls,  in  order  to  prevent  any  oh- 
I  'Mruction,  which  might  ariae  by  the  threads, 
when  agitated  by  the  ^,  coberiDg,orslick- 
Inj;  to  each  other,  whilal  in  a  wet  alale. 
""  never  the  warp  is  sufficiently  dried,  a 
>Tery  small  quantity  of  grease  is  bnulied 
over  il,  the  lease  rod  is  agnrn  plnced  upon 
its  flat  side,  and  cautiously  nljilk-d  forward 
.to  the  heddles.  Hie  other  rods  are  tlitn 
pnt  agaio  into  Iheir  respective  sheds,  and 
.  the  process  ia  lini^ed. 

liie  first  opetalJon  of  dressing  Ihe  vrarp 
being  finished,  the  weaver  begins  that  of 
fanning  the  elalh.  Hie  operatiani  re- 
.  quired,  are  only  three,  anil  ibesc  are  very 

isl.  Opening  the  slieria  in  Ihe  warp,  alter 
iut«ly,  by  pressing  Ibe  trcddles  with  hia  feeL 
Id.  Driving  the  aliuttle  through  each 
■bed,  when  opened.  This  is  performed  by 
Ihe  right  hand,  when  tlie  fly  shultle  is  osed, 
and  by  Ihe  ri^l  and  left  hand,  alternately, 
in  the  common  operatioa. 

3d.    Fulling  forward  the  lay,  or  balten, 

to  tttike  hanie  Ibe  woof,  aod  again  pushing 

il  back  nearly  to  tht  heddles.    Tliis  is  done 

by  the  left  hand  with  Ihe  fly,  and  by  each 

',  lucesiively,  In  the  old  way.    See 

'    FlyJAKllIe,  InMANUFACTLrREofCnfloR. 

la  deteribing  operatiuns  so  simple  and 

■njform,  it  it  neither  easy  nor  neceagary  to 

r>|p)  much  into  detail 

I  .     Bj  examining  any  piece  of  plain  clolb,  it 
^IM  bo  foand  to  be  cotRpoied  of  two  or 


rnoning  in  opposite  directioos  perpei 
iariy  lo  each  oilier;  iliose  threads  (i 
some  weavers  fall  lliem,  yami)  iu  the  direc- 
tion of  the  cloth's  length  are  Called  tba 
warp,  and  extend  etilirely  from  nne  end  of. 
the  piece  of  rloth  tu  the  oilier. The  tbread,« 
yam.  running  across  Ihe  cloth  in  an  faoriu>» 
tnl  dtreclion  is  railed  ihe  woof^  or  wefL 
It  is  in  eict  one  contiu(i<?d  lliread  throNgjh 
the  whole  piece  of  doth,  being  woven  olio- 
naiely  over  and  nndereich  yarn  ofihe  wmrpj 
until  it  arrives  at  Uic  oulaide  one.  It  thc« ' 
passes  round  the  yarn,  and  relurni  back 
over  and  under  each  thread,  as  befotf;  bnl 
in  such  « tnaniier  Ihnt  il  now  goes  orrr  ttA 
yam  which  it  passed  under  before ;  tbo* 
firmly  knitting  or  weaving  the  whole  toge- 
Iher.  TTie  outside  yam  of  the  warp,  tfmad 
which  llic  woof  is  doubled,  is  called  the  sel- 
vage, and  cannot  b«  unravelled  withoat 
breaking  the  woof  Hie  breadth  of  Iba 
dolli  ilcivrmines  the  nnmbet  of  yarDathe 
warp  eliall  eoniaio;  and  its  quality  limiH 
liieirdi«iauce)  from  each  other,  and  deter- 
mines llie  fiuenesi  or  set  of  tlie  reed. 

Though  we  have  already  gcaerally  cb 
plained  Ihe  references  lo  Ihe  phitcs,  it  wiB 
be  necessary  to  be  more  tninnte  in  oar 
description,  in  order  lo  show  llie  use  U 
which  tlie  diffrrent  parts  of  the 
are  applied  :  d  d  are  two  alicks, 
together  by  several  Uireadsj  which  qralcm 
oflhreadsis  called  a  heddle  :  eeiatuwtkcf 
beddle  behind  the  former:  in  Ihe  miMle  of 
each  lliread  compoiiug  the  heddle  is  a  loopi 
through  which  the  yams  of  the  waip  oro 
passed  i  one  halfof  tliem  going  tliroo^  tbo 
loops  of  Ihe  heddle,  <e,  tlie  other  balf  of  the 
yams  pauing  between  ihe  thread*  of  Ifao 
heddle,  and  afterwards  I hrough  the  ejeaar 
loopi  of  the  other  heddle,  dd.  The  two  hed- 
dles, ddandfr,  arc  connected  togellier  by 
two  small  cords  going  over  pulleys  luapended 
fVom  Ihe  top  of  Uic  loom,  so  that  when  ooo 
heddle  is  drawn  down  the  oilier  will  be 
raised  up.  Hie  hcdilles  receive  their  moliaa 
from  the  leven,  or  Ireddles,  D  E,  Ma*c4 
by  the  weaver's  foot  Tlie  yami  of  the  wary 
are  passed  aJtemately  through  the  loop*  it 
the  heddles,  so  that  by  pxasing  down  om 
treddle,  as  B,  all  tlie  yarus  belonging  to  the 
heddle,  t  e,  aie  drawn  down  -.  and,  bv  meaM 
of  the  cords  and  pulleys,  the  otlier  beddk^ 
d  d,  with  all  the  yarna  belonging  in  il,  at* 
nusednp;  leaving  a  space,  called  the  ^m^ 
of  abont  Iwo  inches  between  the  yvnm^ 
F  G,  G  H  (fig.  J)  is  a  frame  called  ib«  baW 
Idd,  or  lay,  sD^ended  by  the  bar,  P,  fnua  |jk^< 


■^^ 


upper  r^Ii  of  iho  loam,  lo  fluit  it  cut  iwicg 
bukwarJi  and  Ibrvraril*.  Tlio  botlom  bar, 
H,  ii  mncb  broader  tban  the  rails,  G  G,  and 
proji>cl9  brlbre  thrir  phnc  ibanc  an  incb 
and  a  lialf,  liimiinK  a  idietf  called  Iht  ihuttIC' 
race,  Tlie  rnds  of  ibe  bar,  H,  baoe  boanb 
nailed  oil  parh  side,  and  al  tbe  ends,  lofonn 
two  (horl  (rouflia,  or  boxn,  1 1,  in  which 
pitwri  of  wood,  or  tfaich  leather,  lit  k,  called 
pcFken.  or  driven,  (raveree:  they  are 
ouidcd  by  two  unall  wires,  liied  al  one  cird 
lo  the  npriRb(a,GG,  aDdattbeolhertollie 
rod  pi«cesof  thetroni^s,  II.  Each  [teckct 
haa  •  itrinit  tulenrd  to  il,  lied  to  the  ban- 
dip,  y,  wliii-h  the  weaver  holds  in  hit  right 
hand  when  at  work,  and  with  which  he  piUlt 
earh  pecker,  aliernalclji,  forward.  R,i*a 
unall  Inmc  fiied  npop  the  ibuttle-raee,  H, 
formed  of  a  number  of  imall  piecea  oftplit 
reedi,  orcann;  or  elscof  piecM  of  Sat  wire 
of  itccl  or  braM.  Thii  frame  i*  railed  the 
reeil.  Whan  thii  ii  id  ita  place,  the  yams  of 
■be  wir|i  pan  between  the  caset,  or  denCi. 
The  Uintlle  it  a  imall  piece  of  wood,  painted 
at  each  end,  about  six  inchea  long.  Ithvan 
oblong  monice  in  it,  containing  a  small  bob- 
tiiti,  on  which  n  woimd  the  weft,  which  runt 
llirough  a  small  liok  in  the  abiillle,  called 
the  eye.  The  thaltle  hai  two  lilUe  wbeeli 
on  tbie  nitder  aide,  by  whicli  it  mn*  apon 
tbe  shntUe-race,  H,  See  Fly  .ShuUU,  in  tbe 
article  MaHurAcnine  afCotin. 

The  weaver  ntt  on  the  leal  M,  (lig.  I ) 
which  han^  by  pivot*  at  ita  end*,  that  it 
may  adapt  itielf  to  the  eaae  of  the  weaver 
when  he  lila  upon  it.  It  ia  lifted  out  when 
tlie  weaver  i^la  into  the  loom,  and  he  pata 
il  in  acain  aAcr  bhn.  He  leant  lightly 
aj^nst  tbe  cloth  roU,  B,  and  place*  liti  fret 
upon  the  treddlea,  D  E.  In  hi*  right  band 
he  lioldji  tbe  handle,  y,  (fi{t.  1)  and  by  hi> 
left  he  Uys  hold  of  a  bar,  called  the  lay- 
ca)ic,  which  croMca  tbe  batten,  or  hy,  O  G, 
and  aervea  to  aupport  tbe  upper  edge  of  tbe 
leed,  K.  He  commence*  the  openlion  by 
prcuing  down  one  of  tbe  treddlea  with  bis 
fool  1  tbi*  depretMl  one  half  of  Uie  yam*  of 
the  warp,  and  raise*  the  other,  as  before  de- 
tciibed ;  the  ibnitle  ia  placed  in  one  of  the 
lioogbi,  I,  against  the  pecker,  k,  belonging 
Ia  lliat  troiifb :  by  dnwioi;  the  handle  of 
the  pvckrr  with  a  loddro  jerk,  br  drives 
the  pecker  egainal  the  sliolllc,  and  throws 
it  arroti  the  aiarp  upon  the  ibnllle  race  in- 
to the  other  Ironfib,  I.  leaving  the  yam  of 
ilie  woof  which  wai  woiiud  on  the  bobhtn 
alter  il.  1^'llh  his  left  he  Ibcn  pults  Ibc  lay 
towards  liim;  by  mean  of  Ibd  reed,  the 
jaiu  of  ibe  mMi,  wUcb  bcAre  ww  lying 


loose  between  the  warp,  b  dtivea  np  t^ 
wards  Ibe  cloth  roll :  iho  weaver  now  ptes- 
aei  down  his  ttthet  foot,  which  reverses  the 
operation,  pulling  down  the  hcddle  which 
was  up  before,  and  miting  lliat  which  bpfora 
was  deprewed;    by  the  olher   peckrr  b^^ 
now  ttirows  the  ihultle  back  again,  teavinf  a 
the  woof  afrer  it  between  the  yams  of  th*  | 
warp ;  and,  by  drawing  up  the  batten,  beaM  J 
it  close  up  to  the  thread  before  thrawu.    I%M 
this  mannertlie  operation  is  continued  ui 
■  few  inches  are  woven ;  it  is  then  won 
upon  (he  cloth  roll,  by  pntling  a  short  lever 
into  a  bole  made  in  tbe  roll,  and  tumini! 
il  ivand.    A  click,  acting  in  ilie  teeth  ot' 
a  Mlated  wheel,  prevents  tbe  iclnm  of  Ibe 
roll,  lie  yam  roll,  A(lig.  l),hasaleBchend 
a  cord  wound  round  it.    t)ne  end  of  tl 
cord  it  tied  to  tbe  frame  of  tbe  loom,  tha  -  j 
other  hat  a  weight  hung  to  it ;  tbi* 
cansa  a  friction,  which  prevents  it*  tutnint''] 
(nnleas  the  yam  i*  drawn    by  the  dolk  T 
beam),  and  always  preserves  a  proper  d»  J 
gree  of  tenuoD  in  the  yarn.    T  T  (fig.  l)  1 
are  two  smooth  ■tlFks(rottou  vreavers  haw  !l 
osaitly  three)  put  between  ttic  yams,  u  W 
preserve  the  lease,  and  keep  tlic  ihreail 
yarns,  Irom  entangling.   In  callouwraviai^.  J 
these  sticks,  or  rods,  are  kept  al  an  uoi ' 
distance  from  (be  liedillcs,  cithrr  by  tying 
tbem  together,  or  by  a  small  cnrd  nitba 
hook  at  one  end,  which  lays  hold  of   the 
front  rod.  Dad  a  wriKbt  at  the  other,  wliich 
banp  over  tlie  yam  beam.    The  clorh  it 
kepi   extended   dnrin^    tlic  operation    of 
weaving,  by  means  of  two  piecet  of  liard 
wood,  with  small  sharp  poinls  in  their  ends, 
vrtiicb  lay  holil  of  the  edges,  or  selvages,  of 
the  cbth.    These  pieoet  are  connected  by 
a  cord,  passiiig  obliquely  tbroufih  hotei,  or 
nolclKS,  in  each  piece,     ity  Ibu  cord  ibey 
can  be  leii(thened  or  shortened,  ac  cording 
to  tlic  breadlb  of  the  web.     They  are  kept 
flat  after  the  cloth  is  stretched  by  ■  imall 
bar  tnmiaig  on  a  ccmre  fixed  in  one  of  ibc 
piecca.wttb  its  longer  end  projecting  clasdy 
over  tbe  edge  of  the  other  piece.'    llieaa  " 
pieces  of  wood,  thus  formed,  are  called  Um  J 
temples.     Silk-weaven^  usually  ttreleb 
cloth  by  menu  of  two  amall  tbar|i-point*tf  ^ 
hooks,  fulenrd  lu  the  ends  of  two  slriH) 
With  litlle  weiKbi>  at  the  other  cnds^  ai 
tbe  slniuti  arc  made  lu  pais  over  htlle  pi 
leys  in  earh  side  of  Itw  loom,  at  a  luitablB 
diitance  from  tlie  wUagca  of  tlie  cloth. 

In  the  treading  of  a  web,  moat  begionert 
ate  apt  lo  apply  the  wciglit,  or  force,  of 
the  foot  much  1*0  suddenly.  The  had  cot»- 
srqiiUKM  allendinc  this  nuiUkc,  ate  pani- 
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enliriy  felt  in  weirisf  fine  or  wtak  cotton 
ymrn.  In  wcnTinf:,  u  in  every  oUna*  bimcii 
•f  necbanirf ,  the  resitfanoe^  or  reoction,  it 
nlmiys  neoriy  m  great  as  tlie  mofimi;  power, 
or  force,  which  it  ia  necefiary  to  apply. 
Fhxn  this  it  foUowi,  that  the  bo^y  of  tlie 
warp  most  sustain  a  stress,  nearly  e^al  to 
the  force,  with  which  the  weaver^  foot  is 
applied  to  the  treddle.  Besides  this,  every 
individoal  thread  b  soh|fected,  to  all  the 
ftictioo,  oc€*asiooed  hy  the  heddles,  and 
•pItts  of  the  reed,  between  which  the 
threads  pass,  and  with  which  they  are  isene- 
rally  in  contact  when  risini;  and  sinking. 
But  tite  art  of  spinning  has  not  been  as  yet, 
and  probably  never  can  be,  brooirbt  to  such 
a  degree  of  perfiection,  as  to  make  every 
thread  capable  of  bearing  its  proporttoo 
of  this  stress  equally.  It  is  confirmed, 
both  by  roatheroatical  demonstration,  and 
by  practical  experience,  that  when  any 
body  is  to  be  moved  with  increased  velo- 
Aly,  it  is  necessary  to  exert  greater  power 
to  move  it ;  and  as  the  resistance  increases 
in  proportion  to  the  power,  this  sodden  ap- 
plicatioo  of  the  pressure  of  the  foot  to  the 
treddle,  most  canse  a  proportional  increase 
of  the  fttriess  upon  the  warp,  and  also  of  the 
friction.  Now,  as  it  is  impossible  to  make 
every  thread  equally  strong,  and  equally 
tight,  those  which  are  the  weakest,  or  tiie 
tightest,  most  bear  much  more  than  their 
•qnal  proportion  of  the  stress.  This  causes 
them  to  be  broken  very  fVeqoentty,  and, 
nven  with  the  greatest  attention,  more  time 
is  lost  in  tying  and  replacing  them,  than 
would  have  been  sufficient  for  weaving  a 
very  considerable  quantity  into  cloth.  But 
wtien  the  weaver,  from  inattention,  con- 
tinues the  operation,  after  one  or  more 
threads  are  broken,  the  consequence  n  stiU 
worse.  When  a  thread  has  been  broken,  it 
no  longer  retains  its  pwallei  situation  to  the 
rest,  but  crossing  ever  or  between  those 
Marcst  to  it,  either  breaks  them  also,  or 
tnttrrapts  the  passage  of  the  shuttle :'  most 
freqor'Dtly  it  does  both. 

In  every  kind  of  weaving,  and  espe- 
cially in  thin  wiry  fabrics,  mHch  of  the 
)>eauCy  of  jtfae  doth  depends  upon  the  woof 
|>oing  wHl  stretched.  But  if  the  motion  of 
the  shuttle  be  too  rapid,  it  is  very  apt  to 
fecoil,  and  thus  to  slacken  the  thread.  It 
has  also  a  greater  tendency  either  to  break 
|he  woof  altogether,  or  to  unwind  it  from 
the  |>im  or  bobbin,  in  doubles,  which,  if 
not  picked  ou^,  destroy  tlie  regularity  of 
the  fhbric  Tlie  woof  of  mnsUns  and  t)iin 
iCQtton  goods,  if  generally  woven  into  the 


ch>th  in  a  wet  state.  Una  tends  to  lay  fiK 
ends  of  the  fibres  of  the  cotton  anoolh  nail 
parallel,  and  its  cfiiwt  is  frinajhw  to  that  «f 
dressing  of  the  vrarp.  Tbe  |Menon  who 
winds  the  woof  opon  tbe  pm,  oogbt  to  he 
▼ery  careful  that  it  be  well  built,  ao  as  to 
unwind  freely.  Tbe  beat  abape  fisr.  those 
need  in  the  fiy-sbattle,  in  oottoo  vreaving,  is 
that  of  a  cone;  and  tbe  thread  ooght  t» 
traverse  freely,  ia  the  foma  of  a  spiral  or 
•crew,  during  the  operhtiaD  of  wiudiag. 

The  nme  wbeel,  used  for  wiadaag  the 
warp  upon  bobbins,  b  also  fit  fiM-  wriodiag 
the  weft  It  only  requires  a  apindle  of  a 
difierent  shape,  with  a  screw  at  one  end, 
upon  which  the  pirn  is  fixed.  Tbe  wheel 
is  so  constructed,  that  the  spindlea  may  be 
easily  shifted,  to  adapt  it  for  cither  purpose. 

That  the  fiibric  of  tbe  cloth  aiay  be  uni- 
form in  thickne^  it  is  neceasary  that  tbe 
lay,  or  batten,  should  be  brought  forward 
witli  the  same  force  every  time.     In  the 
common  operation  of  weaving^,  this  rega- 
larity  must  be  acquired  by  practice.    It  a, 
however,  of  consequence  to  tlie  weaver,  to 
mount,  or  prepare,  hb  loom  in  aoch  a  man- 
ner, that  the  range  of  the  lay  may  bo  in  pro- 
portion to  the  thickness  of  his  doth.  As  the 
lay  swings,  backward  and  forward,  upon 
centres  placed  above,  its  motion  ia  aioMhr  to 
that  of  a  pendulum.    Now  the  greater  the 
arc,  or  range,  through  which  the  lay  panes^ 
tbe  greater  will  be  its  efiect,  in  driving 
home  the  weft  strongly,  and  tbe  thicker 
will  be  the  fabric  of  cloth,  in  ao  tkr  as  that 
depends  upon  the  weft    For  this  reaaoa, 
in  weaving  coarse  and  heavy  goods,  the 
heddles  ought  to  be  hung  at  a  greater  dis- 
tance from  the  point  where  the   weft  b 
•track  up,  thaa  would  be  proper  in  light 
work.    The  point,  or  rather  line,   wheie 
the  last  wrought  shot  of  wett  b  struck  ap, 
b  called  by  weavers  tlie  tell.    The  pivots, 
upon  which  the  lay  vibrates,  ought,  io  gencF 
ral,  to  be  exactly  at  equal  distaneea  from  a 
line  drawn  perpendicuhu-  to  tbe  fell,  and 
one  drawn  perpendicuhir  to  the  heddles, 
and  between  tliese  tvro  lines.    But  as  the 
fell  b  constantly  varying  in  its  sitnatioR, 
during  the  operation,  it  will  be  proper  to 
take  the  medium.    Thb  b  the  place  vrhere 
tiie  fell  will  be,  when  a  bore  (t.  e.  at  aiach 
as  can  be  woven  without  drawing  firesh 
yam)  b  half  wrought  up.    From  thb,  the 
following  conclusion  may  also  be  drawn; 
Tbe  bores  ought  always  to  be  abort  in 
weaving  light  goods;  for  the  loss  chat  the 
extremes  vary  from  the  medimn,  tbe  more 
regular  will  |w  the  are,  or  swing,  of  the  biye 


WEAVING. 


Having  give ti  a  general  ottHioe  of  the  m- 
tore  and  process  of  plain  weaving ;  it  it  ne- 
eeasary,  in  order  to  convey  to  oar  readers  a 
■K>re  compreliemi  ve  idea  of  tbe  art,  to  notice 
tbe  fiuKifiil  and  ornamental  parts  of  the  bnsi- 
MM.  The  extent  to  which  this  species  of 
sannfacture  is  carried  renders  it  an  object 
•f  very  great  importance,  and  deserving  a 
more  minute  description  than  our  limiu  will 
admit. 

ShipeM  are  formed  upon  doth,  either  bj 
the  warp  or  by  the  woof.  When  the  former 
of  these  ways  is  practised,  the  variation  of 
the  process  is  chieBy  the  business  of  the 
warper :  in  the  latter  case  it  is  that  of  the 
wcaTer.  By  miravelling  any  shred  of 
striped  cloth,  it  may  easily  l>e  discovered, 
iHiether  the  stripes  have  been  prednced  by 
Ike  operations  of  the  vrarper  or  those  of  the 


Cksckt  are  produced  by  the  combined 
operatioos  of  the  vrarper  and  the  weaver. 

IWeied  doihM  are  so  various  in  their  tex- 
tores,  and  at  the  same  time  so  complicated 
In  their  formation,  that  it  n  impossible  to 
convey  an  adequate  idea  of  the  mode  of 
consttncting  them,vrithout  the  aid  of  several 
iHigraved  figures.  In  examining  any  pieoe 
ofpbindoth,  it  will  be  observed,  that  all  the 
threads  in  the  vraip  and  woof  cross  each 
other,  and  are  tacked  alternately.  This  is 
not  tlih  case  in  tweeled  cloths;  for  in  this 
faMtanoe  only  the  third,  fourth,  fiAh,  sixth, 
Ac.  threads  cross  each  other  to  form  a  tex- 
ture. Tweeled  cloths  have  been  fiihricated 
of  various  deacriptioos.  In  the  coarsest 
kfaids  every  tlurd  thread  is  crossed :  m  finer 
&bric%  they  cross  each  other  at  intervals  of 
Ibnr,  five,  six,  seven,  or  etxht  threads,  and 
in  some  very  fine  tweeled  silks  the  crossing 
does  not  take  place  until  the  sixteenth  b- 
terval. 

Tweeliuf*  is  produced  by  multiplying  and 
▼arying  the  number  of  leases  in  the  harness ; 
by  the  use  of  a  back*hamess,  or  donble- 
bamcss;  by  increasing  the  number  of 
threads  in  each  split  of  the  reed ;  by  an 
endless  variety  of  modes  in  drawing  the 
yams  through  the  harness;  and  by  increas- 
ing tlie  number  of  troddles,  and  rhangmg 
the  manner  of  treading  them.  When  the 
Mmber  of  treddles  requisite  to  raise  all 
the  variety  of  sheds  necessary  to  produce 
very  extensive  patterns  would  be  more 
IhMi  one  man  could  raanage,  recourse  b 
had  to  a  mode  of  mountingy  or  preparing 
the  loom,  by  the  application  of  eordti  &c. 
to  the  humew;  andaaoroud  periaB  iane- 
to  laiaa  tha  ihadb  ruq^rudy  by  pvU- 


faig  tbe  strings  attadied  to  tbe  respective 
leases  of  tlie  back  haraeis,  which  are  souk 
to  their  first  position  by  means  of  leaden 
weights  underneath,  lik  is  the  most  eam- 
prahensive  apparatus  used  by  weavers  for 
fanciful  patterns  of  great  exteet,  and  it  is 
called  the  draw-loom.  In  weaving  very 
fine  silk  tweeb,  such  as  those  of  sixteeu 
leases,  the  number  of  threads  drawn  through 
each  interval  of  the  reed  b  so  great,  that,  if 
vroven  vrith  a  smgle  reed,  they  wouM  ob- 
struct each  other  in  rising  and  ainkaig^  and 
the  shed  would  not  be  sufficiently  open  to 
allow  the  shuttle  a  (r^it  passage.  'To  avoid 
thb  inconvenience,  other  reeds  are  placed 
behind  that  which  strikes  up  tbe  weft ;  and 
the  urarp  threads  are  so  disposed^  that  those 
which  pass  through  the  same  interval  in  Ihe 
first  reed  are  divided  hi  passing  through  the 
second,  and  again  in  passing  threugh  the 
third.  By  these  pieans  tbe  obstroetieu,  if 
not  entirdy  rensoved,  b  greatly  lessened. 

In  the  weaving  of  plain  thick  viooUen 
cloths,  to  prevent  obstructions  of  thb  kind, 
arising  from  tlie  closeness  of  tlie  set,  and 
roughness  of  the  threads,  only  one  fourth  of 
the  vrarp  bsuuk  and  rabed  by  one  treddle, 
and  a  second  b  pressed  down  to  complete 
the  shedy  between  the  times  when  every 
shot  of  vi^  b  thrown  across. 

DmhU  €loih  b  composed  of  two  webs, 
each  of  which  consbts  of  separate  warp 
and  separate  weft ;  but  the  two  ara  inter> 
woven  at  mlervab.  Tlie  junction  of  the 
two  vrebs  b  formed  by  paning  each  of  them 
occasionally  thrsugh  the  other,  so  that  eadi 
particular  part  of  both  b  sometiaBes  abevu 
and  sometiiues  below. 

Thb  spedes  of  weaving  b  alasost  exdo* 
sivdy  confined  to  the  nMunfactaie  of  ear^ 
pets  in  thb  country.  The  material  employ- 
ed b  dyed  woollen,  and,  as  almost  all  car- 
pets are  decorated  vrith  iandful  ornaments, 
the  colours  of  the  two  vrebs  are  diilerent^ 
and  they  ara  made  to  pass  through  each 
other  at  such  intervab  as  will  form  the 
patterns  required.  Hence  it  arises,  ttiat  th4 
patterns  of  each  side  of  the  carpet  are  the 
same,  but  Ihe  colours  are  reversed.  Carpets 
are  usually  woven  in  the  draw-loom. 

Gmmu  difiSm^n  its  formation  from  other 
cloths,  by  having  the  threads  of  the  vsarp, 
crossed  over  each 'other,  instead  of  lymg 
psralleL  They  are  turned  to  the  right  and 
left  alternatdy ;  and  eaeh  Shot  ef  vreft  pre* 
serves  the  twins  which  k  hm  received, 
Thb  effect  b  caused  by  a  shignkr  mode 
of  produdng  the  sheds,  which  cannot  eadly 
bt  dsaeribed  witboot  the  aid  of  dmnNs» 
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)r  nel-iMaving,  U  a  separate  branch 
vT  (he  art,  and  reqnires  a  loom  parliculatly 
comtmcUd  for  Ibe  purpoae. 

Spnit,  Bncada,  and  Lappeti,  nrc  pro- 
daced  by  a  comMnation  of  the  arta  of  plain, 
tweeled,  and  game  weavini; ;  and,  as  in 
every  other  hrancli  of  the  art,  are  prodiited 
in  all  their  varictiea  by  dilTerent  viayi  of 
formiilf  tlie  iheds,  by  tlie  application  of 
faeddlFs,  and  their  i-onnections  with  the 
Ireddlei  whicli  move  them.  Indeed,  the 
whole  knowledie  of  the  ait  coDsiits  in  (bis 
part  of  (he  apparatiu  of  a  loom. 

In  drawing  up  the  foregoing  afcouut  of 
the  art  of  weaving  we  have  lalioiireit  under 
JaFonveniencrs  of  nosmall  magnitude.  Tlie 
many  different  kinds  of  cloth;  the  alniuft 
infinite  varicly  of  ways,  though  all  on  the 
same  general  principle,  of  conslnicling 
them  ithe  different  formation  of  appaialuK  in 
making  different  cloths ;  and,  lastly,  the 
want  of  nniformityin  the  technical  phraseo- 
Id^  of  tlic  an,  bate  all  tended  to  render 
our  descriptioDi  tar  mare  intrimle  and  dif- 
ficult than  they  oUierwise  would  hnie  been. 
The  assbtance,  however,  which  we  have  de- 
rived from  the  very  excellent  "  Essays  on 
the  Art  of  Weaving,"  by  Mr.  Unncan, 
Doght  not  to  pass  by  na  unacknowledged. 
Il  is  a  most  coriona  and  valuable  pnblics- 
lion,  cmbniciiift  aliDoat  every  thing  necos- 
sary  to  be  known  cancerning  the  art  on 
which  it  professes  to  treat. 

WEBERA,  in  botany,  a  genua  of  (he 
Pentandria  Monogynia  class  and  order. 
Essential  character:  contorted)  berry  in- 
ferior, twD-celled,  cells  one  seeded  ;  style 
elevated  ;  stigma  club-ahaped  ;  calyx  five- 
del).    There  are  three  species. 

W£DGE,  one  of  [lie  mechanical  powers, 
aa  Ihry  are  called.  The  wedge  ia  a  trian- 
gular priim,  whose  bases  are  eqiiiialrral 
acute-anitled  trian^lea.    See  Mechanics. 

WEEK,  hi  chronology,  a  division  of  time 
comprising   aeven   days.      See    Chruno- 

WEIGELIA,  in  botany,  go  named  in  ho- 
nour of  Christ.  Ehreofr.  Wei^^el  -,  a  genus  nf 
the  Pentandria  Monogynia  class  and  order. 
Essential  character:  calyx  five-leaved  ;  co- 
rolla funnel-form  ;  style  from  Ihe  base  of 
the  germ  -,  atigma  peltate^  seed  one.  There 
are  two  species,  cii.  W.  japooica,  and 
W.  carieewis,  both  natives  of  Japan. 

WEIGHT,  in  phy>ic^  is  a  quality  in  na- 
tural bodies,  by  which  they  (end  (awards 
the  centre  of  the  earth.  See  Gkavitation. 
Weight  may  be  diatiognished  into  absolute, 
specific,  aud  relative.    It  is  demonstrated 


WEI 
by  Sir  tsaac  Newton :  I.  That  the  weighls 
of  all  bodies,  at  equal  distances  from  (be 
centre  of  Ihe  earth,  are  ptopurtional  to  the 
quantities  of  matter  that  each  contains.  C. 
On  different  parts  at  tlie  earth's  surface, 
the  weight  of  the  came  body  is  different ; 
owing  to  (he  sphercridal  figure  of  (he  e*r(h, 
which  causes  the  bodies  on  Ihe  surface  to 
he  nearer  the  centre  in  going  from  the 
equator  towards  the  poles;  and  the  increase 
of  weight  is  nearly  in  proportion  to  the 
xqiiare  of  the  sine  of  (lie  lalitnd«  :  tb« 
weight  at  the  equator  la  that  at  Ibe  pole 
being  as  9S9 :  230 ;  or  the  whole  inrreaae  cC 
weight  from  the  equator  (o  (lie  pole  ia  the 
^99th  pir(  nf  the  former.  3.  Tfaat  the 
weights  of  the  same  body,  at  differoit  dii- 
tances  above  (he  eardi,  are  inversely  m  tbe 
squares  of  the  dis(ancea  from  the  centre. 
So  (hat  a  body  a(  (he  distance  of  Ihe  mooa, 
which  ia  GO  semi-diame(eis  from  the  earth's 
centre,  would  weigh  only  ^^th  part  of 
what  it  weighs  at  the  surface  of  tlie  earth. 
4.  That  at  different  distances  wiiMa  the 
earth,  or  below  (he  sariace,  the  weights  of 
the  same  body  are  directly  as  Ifie  distuicei 
from  the  earlh's  centre  ;  so  (hat  at  lialf 
way  toward  Ibe  centre  a  body  would  weigh 
bal  half  OS  much,  and  at  the  centre  it  woaM 
weigh  nothing  at  all.  5,  A  body  inimencil 
Id  a  fluirl,  which  is  spcciHrally  lighter  tbu 
itself,  loses  so  much  of  its  wrifihi  as  b  equal 
to  tlie  weight  ofa  quantity  ol  Ihe  fluid  of  Hie 
same  bulk  with  itself.  Hence  a  body  law* 
more  of  its  weight  in  a  heavier  fluid  than  ID  ■ 
lighter  one,  and  Iticreforc  It  weighs  more  ia 
a  ligliter  fluid  than  in  a  heavier  one. 

The  weight  of  a  cnbic  foot  of  w«Ier  ia 
lUOO  ounces,  or  6S)U.  avoirdupois  j  tin, 
niulUplied  by  A!,  gives  VMMlb.  the  weight 
of  a  ton :  hence  eight  cubic  feel  fonaerij 
made  a  hogshead,  and  fourhogUieadaa  loa, 
in  capacity  as  well  as  in  wrigh(.  HcMorei 
for  com,  coals,  aud  other  dry  articles,  wen 
cona(ructed  on  the  same  principle.  A  bDifart 
of  wheal,  assumed  as  a  general  standard  far 
all  sorts  of  grain,  weii^cd  C1[lb.  eight  <f 
these  ouke  a  quar(«r,  and  four  quartera,  or 
S3  bushels,  a  (on  weight.  Caak  were  aoM 
by  the  chaldron,  and  supposed  to  weigk  • 
ton,  though  in  lealiiy  it  weighs  mnch  mon. 
Hence  ■  ton  weight  is  (he'  coniinoai  sum- 
dard  for  liquids,  wheat,  and  coala.  Bad 
this  analoey  been  adhered  to,  (he  i^oiifwaa 
which  isocca.<ionedbydtfferenI4ocB]HeiRbU 
would  have  been  avoided. 

To  regulate  (lie  weights  and  tneaanrei  at 
a  country  is  a  branch  of  the  soverei^'a  pre- 
rogslive.      For    the    public 
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these  ought  to  be  aoivemlly  the  tame 
throughout  the  Dadon,  the  better  to  reduce 
the  prices  of  articles  to  equivalent  Taloes. 
But  as  wetfi^t  and  measure  are  things  in 
their  nature  arbitrary  and  uncertain,  it  is 
necesssry  that  tbey  are  reduced  to  some 
fixed  rule  or  standard.  It  is,  howeTer,  im- 
possible to  fix  such  a  standard  by  any  writ- 
ten law  or  oral  prochimation  :  as  no  person 
can,  by  words  only,  give  to  another  an  ade- 
quate idea  of  a  pound  weighty  or  foot  rule. 
It  is  therefore  expedient  to  have  recourse 
to  some  Ti}iible,  palpsihle,  material  standard, 
by  forming  a  comparison  with  which  all 
weights  and  roeasiu-es  may  be  reduced  to 
one  uniform  size.  Such  a  standard  was  an- 
ciently kept  at  Winchester ;  and  we  find  in 
the  laws  of  King  Edgar,  nearly  a  century  be- 
fore the  conqne»t,  an  injunction  that  this 
measure  should  be  observed  throughout  the 
realm. 

Most  nations  have  regulated  the  standard 
of  measures  of  length  from  some  parts  of 
the  human  body :  as  the  palm,  the  hand, 
the  span,  the  foot,  tlie  cubit,  the  ell,  (ulna 
or  arm)  the  pace,  and  the  fathom.  But  as 
these  are  of  different  dimensions  in  men  of 
different  proportions,  ancient  hutorians  in- 
form us,  that  a  new  standard  of  length  was 
fixed  by  our  Ring  Henry  the  First ;  who 
commanded  that  the  ulna,  or  ancient  ell, 
which  answers  to  the  modem  yard,  should 
be  made  of  the  exact  length  of  his  own 
arm.    See  Measubi. 

The  standard  of  weights  was  originally 
taken  from  grains  or  corns  of  wheat,  whence 
our  lowest  denomination  of  weights  Is  still 
called  a  grain ;  thirty-two  of  which  are  di- 
rected, by  the  statute  called  ^  compositio 
mensaranun,"  to  compose  a  penny-weight, 
twenty  of  which  make  an  ounce,  and  twelve 
ounces  a  pound,  Jkc,  Under  King  Richard 
the  First  it  was  ordained,  that  tliere  shonld 
be  only  one  weightand  one  measure  through- 
out the  nation ;  and  that  the  custody  of  the 
assise,  or  standard  of  weights  and  mea- 
sures, should  be  committed  to  certain  per- 
sons hi  every  city  and  borough ;  from  whence 
the  ancient  ofBre  of  the  king^  olnager  seems 
to  have  been  derived.  These  original  stand- 
ards were  called  pondos  regis,  and  meniura 
donini  regis,  and  are  directed  by  a  variety 
of  subsequent  statutes  to  be  kept  in  the  ex- 
chequer chamber,  by  an  ofllicer  called  the 
clerk  of  the  market,  except  the  wine  gallon, 
which  is  committed  to  the  dty  of  London, 
tad  kept  ia  Guildhall.  The  ScoUirii  ttHMi- 
aids  are  distribated  aaMmg  the  oMestbo- 
ToagN.    Tht  flward  it  kept  at  fidiabarglh 


the  pint  at  Stiriing,  the  pound  at  Lanark, 
and  tlie  firiot  at  Linlithgow. 

The  two  principal  weights,  established  io 
Great  Britain,  are  troy  wei^t  and  avoirda- 
pois  weight,  as  before  mentioned.  Under 
the  head  of  the  former  it  may  further  be 
added,  that  a  carat  is  a  weight  of  four 
grains;  but  when  the  term  is  applied  to 
gold,  it  denotes  the  degree  of  fineness.  Any 
quantity  of  gold  is  supposed  divided  into 
twenty-four  parts.  If  the  whole  mass  is 
pure  gold,  it  is  said  to  be  twenty-four  ca- 
rats fine;  if  there  are  twenty-three  parts  of 
pure  gold,  and  one  part  .of  alloy  or  base 
metal,  it  is  said  to  be  twenty-three  carats 
fine,  and  so  on.  Pure  gold  is  too  soft  to 
be  used  for  coin.  The  standard  coin  of  this 
kingdom  is  tt  carats  fine.  A  pound  of 
standard  gold  is  coined  into  44^  guineas, 
and  therefore  every  guinea  should  weigh 
5  dwts.  9j|  grains.  A  pound  of  silver  for 
coin  contains  11  ox.  2  dwts.  pure  silver, 
and  18  dwts.  alloy  ;  and  standard  silver 
pbite  11  ounces  pure  sflver,  with  one  ounce 
alloy.  A  pound  of  standard  silver  is  coined 
into  62  shillings,  and  therefore  the  weight 
of  a  shilling  should  be  5  dwts.  tOff  grains. 

Under  tlie  words  avoirdopoise  and  troy 
will  be  found  an  account  of  those  weights ; 
here  we  may  add  a  small  table  firom  Mr. 
Ferguson,  which  gives  a  more  enlarged  com- 
parison between  these  two  weiglits. 

175  Troy  pounds  are  equal  to  144  avoirdu- 

pob  pounds. 

176  Troy  ounces  are  equal  to  I9t  avoirdu- 

pois ounces. 
1  Troy  pound  contains  6760  grains 
1  Avoirdupois  pound  contains  7000  grains. 
1  Avoirdnpob  ounce  contains  457|grahM. 
1  Avoirdupois  dram   contains  t7.34S75 

grains. 

1  Troypound  contains  IS  OZ.S.661428576 
drams  avoirdupois. 

1  Avoirdupois  (6.  contains  1  /^.  2  ox.  11 
dwi9,  16  gn,  troy. 

Therefore  the  avoirdupob  (fr.  is  to  the  lb. 
troy  as  176  to  144,  and  'the  avoirdupois  «i. 
b  to  the  troy  ox,  as  437 1  b  to  48a 

The  moneyers,  jewellers,  Stc  have  a  par- 
ticular class  of  weights  for  gold  and  preci- 
ous stones,  ris.  carat  and  grain;  and  for 
silver,  the  penny- weight  and  grain.  Tha 
moneyers  have  abo  a  peculiar  subdivision 
of  the  troy  grain :  thus,  dividing 

Tha  grate  into  fO  ndtas. 
The  oiita  iatat4  droits. 
The  droit  tarto  10  periata, 
Tkt  ptriot  hrta  t4  hiaaka. 


WEIGHT. 


The  delicti  in  wool  fuiTe  likewise  a  parti- 
ailar  set  of  weights :  viz,  the  sack,  weigh, 
tod,  stone,  and  clove ;  the  proportions  of 
which  are  as  below ;  viz. 

The  sack  coDtaioing 2  weigh^ 

The  weigh 6J  tods, 

The  tod tsrbnes, 

The  stone t  cloves. 

The  clove 7  pounds. 

Bat  these  weig|its  differ  in  almoit  every 
county  where  dealings  in  wool  are  carried 
onhtfgely. 
Also  ISsacks  mike  a  last,  «r43d8  pounds. 

Further, 
S6  lb.  of  old  hay,  or  60  lb.  new  hay,  make' 
a  truas.    See  Truss. 

In  order  to  show  the  proportion  of  the 
leveral  weigltta  used  throu^out  Europe, 
we  shall  add  a  reduction  of  tliem  to  one 
standard,  viz.  the  London  and  Amsterdam 
pound. 

1.  Proportion  of  the  weights  of  die  prin- 
cipal places  of  Europe. 

The  100  26.  of  England,  Scotland,  and 
Ireland,  are  equal  to 


ENGLISH  WEIGHTS. 


lb,  oz. 

91  8 

96  a 

88  0 

106  0 
90  9 

107  11 


5 
7 
1 
4 


113    0 

81     7 

93 

89 

96 
137 
132  11 

153  11 
15t    0 

154  10 
97    0 

104  15 

96    5 

lit    f 

107   J, 

89    ^ 


of  Amsterdam,  Paris,  &c. 

of  Antwerp  or  Brabant . 

of  Rouen,  the  viscounty  weight 

of  Lyons,  the  city  vreight 

of  Rocbelle. 

of  Toulouse  and  Upper  Langue* 

doc. 
of  Marseilles  or  Provence, 
of  Geneva, 
of  Hamburgh, 
of  Francfbrt,  Sic. 
of  Leipsick,  Sec. 
of  Genoa, 
of  Lp^m. 
of  Milan, 
of  Venice, 
of  Naples. 

of  Seville,  Cadis,  Set. 
ofPortngid. 
of  liege, 
of  Russia, 
of  Sweden, 
of  Denmark. 


7V»y  Wagkt. 

lb.       OS.      drms.  scruple,   gninn.        graoitiies. 
1  =  12  =  96  =  283  =  5760  =  372.96 
1=    8=    24=   480=    31.08 
1  =      3  =     60  =      3.885 
1=     20=      1.395 

1  =      0.06475 

AvoMl^p&U  Wagki. 

lb.        oa.        dnm.       gniBft.  gnmmt%. 

1  =  16  =  256  =  7000  =  463.25 

1  =     16  =    437.5        =     9^2 

1  =      37.975    =        1.S1 

Corretpondence  ofEngUA  weights  with  tktm 
uted  in  France  btfore  the  revoiutiam. 

The  Paris  pound,  poids  de  marc  of  Char- 
lemagne, contains  9216  Paris  grains :  jt  is 
divided  into  16  ounces,  each  ognce  into  8 
gros,  and  each  gros  into  72  grains.  It  is 
equal  to  7561  English  troy  grains. 

The  English  troy  pound  of  It  ounces 
contains  5760  English  troy  grains,  and  is 
equal  to  702  Paris  grains. 

The  English  avoirdupois  poimd  of   16 
ounces  contains  7000  Englidi  troy  graiai, 
and  is  equal  to  8538  Pvis  gfahn. 
To  reduce  Paris  grains  to  En- 1 
glish  troy  grains,  divide  by  f 
To  reduce  English  troy  graina  C 
to  Paris  grains,  multiply  by  J 
To  reduce  Paris  ounces  to  En.- 

glish  troy,  divide  by. 

To  reduce  English  troy  ounces  | 
to  Paris,  multiply  by 

Or  the  conversion  may  be  made  by 
of  the  following  tables. 


i.n89 


1.015734 


1.  To  reduce  French  to  EngHeh  tr^ 
The  Paris  pound  =7561         '\  -,     .j. 
The  ounce  =  472.5624  f  ^^ 

The  gros  =    59.0703  C    —^ 

llie  grain  =;:        .8204^ 


We  shall  now  show  the  correspoDdence 
between  English  weights  and  some  modern 
vreights  in  France  .and  other  countries, 
which  will  be  very  useful  in  reading  works 
on  statistics  and  diemistry,  as  weQ  nfo- 
dem  as  those  that  have  been  long  pub- 
lished, and  become  standard  books. 


2.  To  reduce  English  troy  to  PartM 

The  Englisli  troy  pound  >  — ^7A•J 

of  12  ounces $ 

The  troy  ounce =    585.081 

The  dram  of  60  grains...  =     73.1: 

The  pennyweight,  or  de- }  ,__ 

nier,  of  24  eraia^ f 

The  scruple  of  20  grains  =^      24.371 

The  gram =        1.218^ 

3.  To  reduce  English  avoird,  to  Paris  weight. 

The  avoirdopois  pound  ^  -^  j 

of  16  ounces,  or  7000  >  =  8538.         f  m 
troy  grains 3 

The  ounce =   533.6250 


29.2541 


si 


WaCHT, 

TABLE, 
>wri^  tkt  Mmp-vitvn  MvwOi  Rvack  tad 
.  £arK(tfrdiH.   {/Wdif*  Wore.) 


SWEDISH  wEioirrs, 

Vtti  bjf  Btrgmn  «ad  Sdu^ 


The  Swedsb  pa«ti,  tdiidi  it  di*Uiri 
bke  (be  Esftliih  ■(ulttcwy,  c*  my  pond, 
wrijtha  (o^6  gniim  tri>v. 

The  kanii«  of  foie  uircr.  *etjwti  t» 
Betiiniui,  itrifilit  4t«50  Swcdkh  gnim, 
anil  occoptf*  iiXi  Sweditb  cubical  iaebea. 
Hence  (he  kuiae  of  pore  water  tnigbi 
480aa7  $144  Enj^ili  irojr  gnim,  or  i* 
ci|uil  Id  IS9.941.5  £»Klali  cubk  iocbeai 
■Dd  tUo  Suciliiili  lonj^itiiilitial  itidi  i&  cqul 
to  1  (38  \ii  Enftluh  luncilmliiut  jncliet. 

From  time  dun,  U>e  tullaiiin;;  mtei  are 
dedKcd: 

1.  To  reduce  Sweduh  loofindiaol  incbe* 
to  EorM).  umltiply  bj  1.(384,  or  draido 
by  0.8074r. 

t.  To  reduce  Swedoli  to  En(lUh  eabical 
inrb'H.  ranltipl"  'i  j  1.9,  or  diililr  by  0.»6S. 

J  To  rHnce  lb*  aweduh  poiincj,  onacc, 
dram,  icfople,  or  tniD,  la  llip  corrHpaod- 
iuf  Enf^lidi  troy  dmoioiiwlian,  niiildplj  by 
1.1381,  or  divide  by  B  786. 

4.  Tori'diirvllipSwcdijlikaiiiMi  toEnff- 
OA  vine  |>mts,  mulIJ|ilv  1>7  .lStOZ07,  ot  di- 
vide by  6.staa*. 

5.  The  lod,  a  wei^I  tometiiDe*  ued  ij 
Bergman,  it  the  3td  part  of  the  S«edUi 
po«nd  :  iLereforr,  (o  reduce  il  (o  the  Eng- 
Kih  troy  pound,  multiply  by  .03537^  or  di- 
Tide  by  XB.11S6. 

V»irm^  Staidard  fir  WilglUt  «wl  Mm- 


Tbii  il  an  olfjeet  of  TUt  intportaDca 
cooidit  be  .■,!!  .IF  ■  i!   -.1 1  r.  ii.i  u.',.  V.  -,  I'lui 

like  a  project  for  '  i    '  .'nuJ 

niUamoDi;  mrn,  il  ii  a  Ihmc  ralhrr  to  be 

df'irrU  III. 1^1  I  \|  '  I  I  -'<.  in  the  proent  lUto 
<il'lhini;i.l'mlo«>i''"-''""->  '(■■•■■'"■!'  "■'""■ 
impOl  UnCC  iDdexrellciicr  of  mrii  ■  ulirme, 

bulautuncn,  tnwy  idiircyrctiofinibitloii, 

iMTe  not  |eiiiireti>»tteiid  Wmnj  Tiling  tlat 

does  not  an  jment  llieir  pow*r.*M*ii(lth»ir 

iolliii  nee,  and  rendit  iliwn  mibn  » terror 

=  74  JU.  W    '» '"*'iin"<'.  1^'*°  **  object*  of  their  piabe 

iMwrniiht.        ind  unfialwB.    Il  bebotei  n-    •-— 

ci«bt  =  7dr.    lo«i*r.ii         ,     .  ^ 

beenai^em|>ted  wilna  m-  .«  i-  — ..i..—. 
■uodiid  for  wrighu  aod  Drrafnrel  lliro<i|!b 
thuwbdlewoild.  Tlie  pUn»  Uid  down  li«»8 

"  '  bf^Uiti'iliiiedfromplTilo^opbitai  pnnnplr*. 

DUTCH.  After  -t,-  ,i,«.iui..o  ^.f  ,H.„rt«l,m>  d.-l-N  It 

1  tt.  Dwteh  =  1  ft.  3  Of.  16  dwL  T  gr.  occqm^l  that  Oie  leoftb  of  a  PfWi^ 

Ei^Ueb  troy.  *«eb  «bonld  ribtate  lecMMb  wmW  be  pra- 

TWjU».D«teb=slC6aa«.EDjlkli  t«»7.  per  to  be  Mde  a  nttcraa)  itawtard  ler 


F^hp^ 

-  en-  >" 

Enun  - 

Ffr..h,n. 

1 

0.8*0.1 

I 

I.tltt9 

l.MiI? 

a. 4378 

«.4<>11 

a.essB 

s.vHta 

4.8747 

4.1013 

6.0947 

4.SW3 

7.31» 

S.T**? 

8..S3W 

6.. sail 

9.7515 

r.3BSi 

10.^701 

10 

S.ltoS 

10 

l'.M89 

16.407 

w 

M.ara 

30 

U.till 

so 

36.568 

to 

3i.81& 

40 

48.T.i7 

so 

41,019 

50 

60. M7 

60 

40. >» 

CO 

73.136 

70 

.')7.4*T 

8S.3I.i 

80 

tii.Wl 

80 

97.. -.13 

M 

73.835 

109.701 

lUO 

Eij.03 

loa 

111. a? 

MM 

164.07 

wo 

(43.78 

St-O 

346. n 

300 

363.68 

4<.0 

3*8.13 

too 

487. S7 

SPO 

410.19 

MO 

609.47 

«00 

49t,M 

600 

TSl .36 

TOO 

i74.S7 

7IH) 

a.>3.i(5 

•00 

SIM 

y7,-,.is 

900 

7J8.SA 

900 

1097.01 

1000 

e».3 

1000 

I'lB  9 

»)00 

ICIO.T 

SOWI 

!r-l:i7!a 

3000 

M61.1 

3000 

S6S6.H 

4000 

3KBI.S 

4000 

4074.7 

50U0 

41UI.9 

30IJ0 

6094.7 

0000 

493S.3 

6000 

73l3.fi 

7000 

.-I?**.? 

7000 

8.s;w.3 

auiw 

6!>6S.l 

97.il.', 

soon 

7383. S 

9000 

10970.* 

10,000 

8WJ.0 

10,000 

I!189.0 

GERMAN. 

71  Ik.  or  ei*.  Eiii:li>U  In 

p*.  GcniMU  apoili'-c 

101.  \iiii'nib(irimF«ltc. 

f  ac. -1  imiitti-jitliib. 

1  Hark  Cologne   =  7  oi.  a  dwt.  ' 


w  worJi.  a  iketch'of  what  baa 


WEI 
tencUi,  whatever  tlie  denominitian  ibautd 
be  tixrd  oil,  «lif  tlier  yard,  or  any  Uiiiii;  elw. 
It  was  however  Taund,  thai  it  wonid  be  dif- 
ficnlt  In  practice  to  meBsnre  aod  determine 
the  tnie  length  ofEnch  a  pGadiilam,  Ibat  is, 
tbe  exart  disUnce  between  the  paint  of 
ttiFpeTHion  and  the  poiol  of  (Mcillalion.  An- 
other cause  of  inaceiiracj  was  sflerwardi 
discovered,  wlien  it  was  Ibupd  tbat  tlie  se- 
cond's pendulum  was  of  ditferent  leDgtbi 
in  all  the  different  latitude*,  owinR  to  the 
sphcroidnl  fipire  of  the  earth,  (See  Earth.) 
whicb  is  tlie  cause  whj  placet,  in  different 
tatibidea,  at  different  distauces  from  the 
crnlte,  and  of  course  the  pendulums  are 
acted  u|inn  by  different  forces  of  gravi- 
ty, andUierefute  require  to  be  of  different 
lengths.  In  Die  latitude  of  London  this  is 
found  10  be  3^£  inches  Dearly. 

The  Society  of  Arts,  &c.  Iiave  offered 
pretnionis  for  a  plan  that  might  accomplisb 
this  great  abject:  and  among  other  devices 
tlten  brought  forward  was  one  by  Mr.  Hal- 
loa, which  CDiHilted  in  ineasnring  the  dif- 
ference of  the  lengths  of  two  pendnlama  at 
diSerent  limes  of  vibialion ;  which  could 
be  performed  more  easily  and  accuntely 
than  that  of  the  length  of  one  single  peudu- 
huD.  Tbia  method  was  put  in  practice, 
«ndja1ly  explmned,  aad  illustrated,  by  the 
late  Mr.  Wliitehurst,  in  bis  attempts  to  m- 
cerlainan  uuiveTMlitaodardof  weigblsand 
meaBnrca.  Thesamc  kind  of  inacciirae y  of 
meatiirement  obtains  in  this  way,  Ibougli  in 
■  smaller  di^gree,  as  in  a  single  pendulum. 
ADOther  metliod  lias  been  proposed,  on  ob- 
■crvioi;  very  accurately  tbe  space  tbat  a  liea- 
vy  body  falls  fieely  through  in  one  second  of 
lime.  Here  absolute  accuracy  is  almoiit 
nnallainable,  besides,  the  form  of  the  earUi 
introduci'i  difficultie;,  owing  to  Ibe  different 
diilances  .from  the  centre,  and  tlie  con- 
sequent diversily  in  the  force  of  gravity 
by  which  the  body  falls.  This  space,  in  Ibe 
latitude  of  London,  has  been  found  1?3 
incbu,  of  course  it  is  dltTcrrnl  in  other 
latitudes.  The  ruetliod  of  late  yean,  pio- 
pcnod  by  the  French,  is  tbat  of  measuring  a 
degree  on  llie  earth's  finficf,  ai  tbe  Uii- 
tude  of  4j  decrees,  and  from  Uiis  to  deduce 
an  universal  measure  of  lengUis,  whicli  would 
be  easily  applicable  10  welghU  also. 

WEIGHTS  and  MEASURES,  inlaw. 
The  standard  of  measures  was  originilly 
kept  at  Wlncbcater,  whicb  measnre  was,  by 
tbe  [aw  of  King  Edj,'ar,  ordained  to  he  ob- 
lerved  throngbonl  the  kingdom.  By  statnte 
35  George  III.  c.  loe,  tlie  jnstics  in  qnar- 
ter  seMion*,  in  every  conniy,  arc  reijnirrd 


ej«» 


dictions.  These  inspectors  may 
examine  weights  in  diops,  &c.  ukI  w 
false  weights  and  balances  ;  and  the 
fender,  beine  convicted  before 
shall  be  lined  from  tiTc  shillings 
shillinp.  Penoni  obslnicling  Ibe  ii 
tors,  to  forfeit  from  five  ihiUio^  to 
■hillings,  taspectora  to  be  recon 
out  of  Uie  county  late.  Standard 
to  be  purchased  by  Ibe  sessiout  out  of 
county  rale,  and  produced  to  all  persoM 
paying  for  tiie  production  thereof.  IdIh- 
malions  (o  be  within  one  month. 

WEINMANNIA,  in  botany, 
in  honour  of  Job.  With.  Weinmai 
nus  of  tbe  Dctandria  Digynia  class  and  or>' 
der.     Natural  order  of  Saxifrage,  Jntnea 
Essential  character :  calyx  four-lesTcd ;  « 
rolbifour-petallGd;  capsule  two-celled,  tm 
beaked.    There  are  six  species. 

WELDING.  Welding  is  that  iatiaitt 
uuion  produced  between  the  anrftce*  rf 
iwo  pieces  of  malleable  metal,  v  '  '  ' 
ed  almost  to  fusion,  and  baminered.  TH^ 
union  is  so  strong,  that  when  two  ban  d~^ 
metal  arc  properly  welded,  the  f' 
Junction  is  as  strong,  relatively  to  itn  ihit^ 
ness,  a*  any  other  pari  of  the  bar.  Osif 
two  of  the  Did  metats  are  capable  o€  itm 
uuion  by  welding,  namely  platina  and  iroa; 
tlie  same  properly  belooi^  to  tlie  newly  di 
covered  metals,  polafiiiim  and  Mdarun. 

WERNERITE,  in  miueralogy,  b  of* 
colour  between  yellow  and  green  ;  it  a» 
curs  crystallized  ;  specilic  gravity  is  a1 
■j.6.  It  intiimesca  before  Ibe  blow-pipfy 
and  melts  into  a  whitish  eaamcl.  It  i*' 
found  in  llie  iron  mines  in  Sweden  asd  Ntr^ 

WESTRINGIA,  in  botany,  so  nunedJII^ 
liononr  of  Ji'hn  Peter  Wcstring;  a  geaot  rf' 
the  Didynamia  Gymnospermii  cUh  u4 
order.  Natural  order  of  Vertidltal*.  Ia 
biatx,  Jnsuen.  EsKntial  character :  caly 
bal^  live-clett, five-aided;  corolla  reterMi 
witli  four  segments,  the  lonfcest  etce 
cloven;  sUinensdiitBot,the  two  Bfaort«r,i 
lowest,  abortive.  There  is  only  on*  « 
cies,  cii.  W.  rosmarinifDmiis,  a  nsilTe  < 
New  South  Wales,  near  Port  Jarkwn. 

WHALE.    .SeeB«L.vNA. 

VittAhB fiihery.     See  FimBRV. 

WHARF,  a  fpar^e  on  tbo  b«nlu  of 
havrn.  crei;k,  or  bitbe,  provided   for  tl 
convenient  loading  and  nnloading  of' 
upon.    The  fee  paid   for  the  buiding  i 
goods  on  •  wluirf,  or  for  shipping  ibtiu    ~ 


WHEEL 

U  called  wimrfiige,  and  flie  penon  who  bat  and  draw  to  tbe  greatest  adtantane.    Tkif 

the  dhrection  and  OTenigbt  of  the  wharf,  nay  aerve  as  a  general  mle ;  biit  where 

receives  wharfage,  &c.  ii  called  the  wbar^  local  drcnmstances  prevail  of  a  difierent 

finder.  tendency,  and  alfto  fat  particnhtf  caaest  tha 

WHRAT.    See  Triticum.  height  of  the  wheels  nmt  be  suited  to  aseet 

WHEEL.    This  is  one  of  the  sii  powers  inch.    We  reckon  that  in  ordinary  worlc, 

•f  nierhanisni ;  aod  without  doubt,  contri-  and  where  the  horses  do  not  exceed  the 

butes  more  than  any  of  the  other  fi?e  to  the  height   of  fifteen  hands  and  a  half,  the 

general  convenience  of  mankind  ;  by  the  wheels  should  be  from  four  feet  eight  inches 

wonderful  variety  of  purposes,  from  a  mill  to  five  feet  two.    Yet  the  immense  loa^s 

to  a  watch,  wherein  it  is  employed.    It  is  drawn  in  the  coal  carts  at  Glasgow,  oo 

our  intention,  however,  in  tiiis  place,  to  wheels  more  than  six  feet  high,  and  other 

confine  oonelves  to  the  wheel  as  apper-  instances  of  a  like  kind,  prove  that  very 

taining  to  vehicles  in  general,  referring  the  great  powers  are  gained  by    usmg  high 

readers  to  the  articles  Mill  tr<»rfc,  Watch  wheels ;  under  doe  construction  and  appli- 

work.  Clock  work,  &c.  for  the  application  cation  the  difference  of  the  wheeTS  weight 

of  such   wheels   as   come   within    those  will  not  prove  any  material  drawtiack.    In 

branches  of  the  arts.  ascending,  high  wheels  will  be  found  to  fii- 

Of  carriage  wheels,  in  general,  vre  shall  cilitate  the  draught  in  exact  ratio  with  the 

tlien  treat ;  observing,  that  any  attempt  to  squares  of  their  diameters ;  but  fai  descend- 


prove  that  a  carriage  is  more  easily  drawn  ing  they  are  liable  to  press  in  the  same 

apon  wheels  than  upon  sledges,  would  be  proportion.    An  admirable  device  was  pro- 

an   affront   to  the   understanding  of  the  duced  by  Lonl  Somerville,  for  throwing  the 

reader.    Rut  whether  high,  or  low,  wheels  weight  behind  the  centre  in  going  down 

are  fitted  for  the  purpose,  has  been  a  sub-  hill,  by  cocking  tlie  fore-part  of  the  body  of 

ject  of  dispute,    even  among  penons  of  a  cart ;  so  that  while  the  shaft  may  incline 

skin.    Reason   and  experience,  however,  downwards,  in  proportion  to  the  Nne  of  de« 

seem  perfi&ctly  to  agree  in  this,  that  wheels,  clivity,  the  bottom  of  the  carHi  body  should 

whose  centres  are  on  a   level  with  the  remain  horizontal ;  this  construction  b  now 

moving  power,  will  be  easiest  drawn  along  common  in  Devonshire,  Somersetshire,  &c« 

a  level  plane ;  and  that  the  higher  a  wheel  'Hlic'els  are  commonly  made  witli  what  ia 

is  the  more  easily  will  it  get  over  the  ob-  called  a  dish ;  that  is,  the  spokes  are  set  at 

stades  it  .may   meet   with,  provided  the  an  angle  mto  the  nave,  or  centre-pieoe ;  so 

roovuig  power  be  not  below  ttie  centre.   It  that,  when  the  interior  end  of  thie  nave  is 

seems  to  follow,  therefore,  that  carriages  placed  on  the  groond,  the  wheel  may  ap- 

drawn  by  hones,  or  oxen,  should  have  pear  to  be  dishttl,  or  hollow,  in  the  centre, 

vrheels  vrhose  centres  have  tlie  height  of  the  Experience  has  shown,  that  when  wheeb 

'  draft  line ;  that  is,  of  the  shoulders  of  the  have  been  made  cylindrical,  and  not  witk 

horses,  or  the  yokes  of  the  oxen.    This  is  the  conical  hollow  just  described,  so  that 

true,  however,  only  in  tlie  rase  of  a  horison-  the  spokes  stood  at  right  angles  with  the 

tal  road ;  in  going  up  hill  the  distance  of  tlie  centre  of  the  axle,  numlieriess  inconve- 

line  of  drauglitfrom  the  road  is  somewhat  aiences  arose;  the  dirt  taken  up  by  the 

less  ;  because,  when  a  man,  or  any  other  wheel  used  to  fall  in  between  tlie  nave  and 

animal,  is  standing  upon  ihc  side  of  a  slope,  the  axle,  so  as  to  choak  and  wear  it 


Ua  heifht  is  inclined  to  that  slope  ;  or  ra-  deraUy.    Such   wheels   also  required  to 

tberthe  slope  is  inclined  towards  him, where  stand  wider  apart,  and  demanded  greater 

|m   stands  perfectly  perpendicular.    This  road  way;  besides  they  were  very  apt  to  be 

being  the  situation  in  which  cattle  labour  vrrenched  when  pressed  by  any  exterior  re* 

BBOst,  it  is  necessary  to  proportion  the  draft,  sntance,  and  the  spokes  were  forced  beck^ 

so  as  to  render  it  as  light  a^  possible  while  in  the  mortices.    According  to  the  present' 

drawing  up  hiU ;  therefore,  it  is  usual,  and  plan  of  dishing  wheels,  usually  to  whrnattfamt 

highly  proper  so  to  proportion  the  height  of  inches  in  Bft  feet  of  diameter,  the  exterior 

the   axle,   especially  in    carti   with  two  resistances  are  avoided  ;*  the  axle  lieing  se 

vrheel^  to  the  pomt  of  draught,  that  the  line  turned  down  at  its  ends,  as  to  cause  the 

drawn  from  tbecentre  of  the  wheel  to  that  lower  spoke,  whieb  beers  up  tbe  loed,  te 

point,  should  rise  at  an  angle  of  about  stand  pef))cndicnhtfly  midar  the  tmtia ; 

twelve  er  iburtcei  degreea ;  tbns,  when  thus  occminning  the  npper  parts  ef  tbe 

the  horse  is  hibowing  up  hill  be  will  come  two  wheels  oo  the  sme  eagle  te  sptted 

jpearlyfis  a  level  wilb  tbe  wbaefft  ceitie,  ftem  each  etfRr;  while  tbe  lower  pertacaa- 
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verge  ia  tlie  same  proportion.    Cylindrical  catrh  the  dirt  frwc  Uie  npper  part,  and  to 

wbeeli,  that  is,  such  as  are  not  dished,  project  too  much  beyond  the  outer  Ikce  of 

would  answer,  provided  the  carriage  were  the  fpllies  ;  the  above  length  is  exclnsiTC 

always   on  a  perfectly  horizontal  plane  ;  of  the  pan  at  the  outer  end. 

but  they   would  subject  the  nave  to  be  Tlie  proportions  of  wlieels  mast  be  Cfti- 

loaded  witli  mod,  and  pinch  the  load  when  mated  accordin|f  to  the  purpoaes  to  wUch 

consisting  of  Uslit  articles  rising  above  tlie  they  are  to   be  applied  ;    thus  wafgooi 

body  of  the  carriage.  have  in  general  huge  lund^wbeels,  while  as 

The  spokes  should  be  set  so  far  from  tiie  timber  carriages  the  four  ure  naoally  of  the 

outer  end  of  the  nave,  that  a  perpendicniar  *»ne  height,  or  nearly  so;    the  liondoa 

from  the  sole  to  the  under  side  of  the  axle  common  stage  carts  hare   large  wheeki 

may  fell,  between  an  inch,  and  two  mches,  ^*^  ^«  <*"y»  naed  by  brewers  have  very 

between  the  bnslics.    By  this,  the  pressure  ^^^  ones.    The  reason  b  obvious  ;  waqsai 

will  be  somewhat  greater  on  the  onter  than  ^  carts  l<Mid  behind;  bat  timber  car^ 

on  the  hnvard  bosh,  when  the  wheels  are  on  ^ages  and  drays  load  at  the  sides,  there* 

a  level.    Thh  ought  to  be  so  ;  for  the  inner  ^'^'^t  ">  •ocli,  larce  wheels,  however  aiach 

part  of  the  axle  arm  being  much  Ingger  ^7  might  fevour  the  draught,  would  be 

thantheouter,  it  Ins  more  friction;  there-  extremely   inconvenient;    indeed   iDcsm 

fore  should  have   less  pressure  ;  besides,  patible.  Wheels,  whatever  theor  aise,  ahoold 

every  sinking  of  the  wheel,  more  than  the  •>«  ">»<>«  of  well  seasonod  tough  wood,  per- 

other,can9esittopiochthemuerbnsh.The  ^^^^^Y  ^rc^  ''rom  blemish;  the  oaTes  are 

best  mode  of  phicing  spokes  in  the  naves,  is  generally  of  ehn,  the  spokes  of  oak,  aD4  the 

to  mortice  them  in  two  rows,  alternately  ;  bellies  of  dm,  or  of  ash ;  such  are  foood  to 

this  does  not  wfaken  the  centre  so  much  as  answer  best  for  all  carriages  attached  to 

when  all  the  spokes  are  m'  one  row,  or  the  ordnance  department ;   io  which  the 

band,  and  gives   a  greater  degree  of  re-  Allowing  are  considered   at  the   rcgalir 

tistaoce  outwards.    The  tire,  or  iron  bind-  'tandird  heights. 

hig  of  a  wheel  must  be  so  hud  on,  whether  ^1^  the  horse-artUlery  carrii^cs,  luihcii, 

in  one  or  more  bands,  as  to  form  the  fms-  and  waggons ;  the  heavy  aix-poonders,  and 

tmm  of  a  cone ;  but  in  heavy  waggons  it  is  ^^^  three-poundera,   and  their  luabeis ; 

nsual  to  make  the  middle  of  the  tire  rise  tlie   carriage   of  a   sixpounder  battalioa 

cowiderabiy,  so   as  to   bear  the  whole  gun;  of  a  light  five  and  a  half  inch 

weight  on  hard  roads,  whereby  the  carriage  and  the  hind  wheels  of  an  ammnmtlon 

will  move  lighter  tlian  if  the  frnstmm  were  gou,  five  feet    The  Umber  to  a  lig^t  six* 

rectiUnear ;  this  form  likewise  causes  stones,  pounder,  and  five  and  a  half  hicb  howitacr ; 

Sec.  to  slip  aside ;  but  in  soft  soib  it  is  apt  the  carriage  of  a  medium  twelve-poonder, 

to  occasion  much  sinking.    Tlie  axle  arm  ^"r  ^e^t  eight  inches.    The  limber  of  the 

should  be  taper,  in  order  that  it  may  give  ^'^tter  four  feet  six  inches.     A  aliog-cart, 

the  wheel  rather  a  diaposition  to  slide  off;  ^^^  feet  eight  inches.    The  forewheebof 

otherwise  it  would   be  apt  to  ckme  in-  an  ammunition  waggon,  foor  feet.    A  poa- 

wardly,   and    create    excessive   friction;  toon  carriage  has  the    fore-wheela  three 

hence  tlie  necessity  for  good  iron  vi-asters  ^^et,  and  the  hind  ones  five  feet  six  iacbes. 

exterioriy,  and  substantial  linchpins.  There  'l^'ie  carriaf;c  of  an  eight  inch  howitaer,  6tt 

is  a  common  practice  of  setting  Uie  wheels  ^<^^'t ;  tlie  limber,  four  feet     A  ball  aau» 

forward  ;  that  is,  giving  them  a  sligiit  in-  oition  carr,  five  feet, 

clination  towards  each  other,  whereby  they  We  are  disposed  to  recommend  *'^fn 

are  perhaps  an  inch  nearer  at  their  front  proportions  to  the  consideration  of  readcn 

than  at  their  backs  ;  lliis  is  done  to  make  coucenied  iu  the  construction,  or  in  the  ase 

the  wheel  nin  more  even  on  its  sole,  or  of  wheel  carriages ;  they  being  tlie  result  of 

bearing  part,  and  to  prevent  its  j^iiig  for-  inniimcnblc  experiments,  submitted  to  one* 

ward  ;  but  it  is  evidently  a  distortion  which  qiiivucal  proofuudcr  every  variety  of  locality 

prcveiiU  the  wheel  from  running  exactly  at  and  of  burthen.    We  thmk  it  necessaiy,  aC 

right  angles  with  the  traosverse  section  of  the  same  time  to  observe,  that  a  correspon- 

tlic  carriage,    llic  nave  of  a  hctavy  whtMil,  dent  of  the  Agricultural  Magaxine,  fonnerly 

that  i»  for  our  ordinnry  cart  for  field  pur-  piibllslied  by  Longman,  I^rst,  Rees,  and 

puses,  need  not  be  mure  than  twelve  or  Orme,  of  Paternoster-row,  has,  ia  the  ele- 

fourtecn  inches  in  length  ;  if  too  sliort,  the  vcntli  number  of  tluit  work,  given,  what 

wheel  will  wabble,  unless  fitted  \pry  ti)u;ht  appears  to  be,  an  excellent  nile  for  the 

on  the  axle ;  while  too  long  a  nave  is  apt  to  proportions  of  wheels  in  waggons.  It  woaM 
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BotbeadmiMibleforiiitogiTetiiewhoIeof  the  rtwrn  oftLii  my  Im  mdentood  by 
the  reatoiihigs  of  that  corretpoudent  ai  exaininuiit  the  mMmer  in  which  a  tight  tttap 
contained  in  Tarioni  nnmbcn  ;  but  from  nmwng  •»  «  cone  wouM  tend  to  ran  to- 
that  which  we  have  particiilanzed  wc  have     wtfds  its  thickeat  part    SomethMt  abo 

the  pleaMire  to  furnish  the  following  extract ;  P««»  •«  fixed  in  the  wheels,  and  ndmitted 

or,  at  Icwt,  the  sense  of  it.  *nto  perforaUons  in  the  straps ;  a  ■radeoidy 

"   If  the  fore-whecl  be  four  feet  fonr  practicable  where  the  moUon  ii  slow  and 

inches  in  height,  and  the  line  of  traction  <^«M*y.    As  mooth  motioa  nay  also  be  ob- 

(draught)  be   drawn   at  an  elevation  of  tamed,  with  considerable  force,  by  foraring 

twelve  degrees  from  the  centre  of  its  axle,  «^  aiirfiices  of  the  wheeb  into  braabea  oT 

the  point  where  that  line  cnts  the  circnm-  ^^-    More  commonly,  however,  the  dr. 

fercnce  of  the  wheel  in  it»  front,  gives  that  cumferencea  of  the  contiguous  wheels  are 

beigtit  from  the  plane  on  which  the  carriage  f«nned  into  teeth,  impelling  each  other,  ai 

standd,  that  will  determine  the  radius  of  the  ^«b  the  extremities  of  so  many  lefen,  en 

hinder  %ibcel.    In  this  instance  the  hind-  tber  exactly  or  nearly  in  the  common  ditec. 

wheel  would  have  a  radios  of  two  feet  nhie  Hon  of  the  circomferences  ;  and  sonwtimea 

inches,  giving  of  course  Bwe  feet  six  inches  •»  endless  screw  U  substituted  for  one  of 

for  its  diameter.**  the  wLteels.  In  forming  the  teeth  of  wheefa^ 

A  view  of  the  phte  given  In  that  work,  »« »•  of  conseqnence  to  determine  the  cwva- 
not  only  will  ilhistrate  tJie  above  expfama-  ^^  '^"ch  wiU  procure  an  equable  oonaw 
tlon,  but  wUI  satisfy  a  perwn  respecting  "teation  of  motion,  with  the  least  possibto 
the  justness  of  the  proportions  above  de-  Miction.  For  the  equable  commonication 
tailed  ;  when  tempered  by  the  following  o^  motion,  two  methods  have  been  recom- 
cautions,  we  consider  the  iostniction  given  "ended  ;  one,  that  the  lower  part  of  the 
to  be  admiiahle.  "  Tlie  fore-whetl  oocht  f*cc  of  each  tooth  should  be  a  straight  line 
to  be  as  nearly  level  vrith  the  point  of  in  the  direction  of  the  rsdius,  and  the  upper 
draught,  that  Is,  where  the  shaft  is  suspend-  »  portion  of  an  epieyck»y,  that  is,  of  a  curvo 
ed  by  the  gear,  as  may  be  convenient ;  oh-  <*«cribed  by  a  point  of  a  circle  roUing  oa 
scrvinjr,  that  an  angle  of  twelve  degrees  u  the  vrbeel,  of  which  the  diameter  most  b« 
to  be  given  on  acconnt  of  the  difference  be-  balf  that  of  the  opposite  wheel ;  and  la 
tween  the  horw^'s  height  as  he  stands  at  rest,  this  case  it  is  demonstrable  that  the  plant 
and  the  real  altitude  of  the  point  of  draught  nrhct  of  each  tooth  wUI  act  on  the  cnrred 
from  the  groniid,  when  he  is  in  a  state  of  w^*ce  of  the  opposite  tooth  so  as  to  pro- 
exertion.  During  great  efforts,  horses  lose  *w^  ■»  eqoaWe  angular  motion  in  both 
very  considerably  of  their  standard,  and  "^^^^^  i  tbe  other  method  is,  to  form  all  the 
thns  bring  the  shaft  to  nearty  a  parallel  ««tftoealrtoportiowof  the  favolotcsofcir- 
with  the  plane  on  which  they  move.  Atten-  cJ«^  or  the  conre*  described  by  a  pofait  of  a 
tion  most  be  paid  to  keeping  the  wheel  thread  which  has  been  wound  raood  the 


within  such  Umits  as  may  not  trespass  on  "^^^^f  ^^^  "*  »  uncoiled ;  and  this  asethod 

other  matters  often  of  more  consequence  •VP^m  to  answer  the  pnipose  m  an  easier 

e?en  than  ease  of  draught ;  loading,  turn-  *«*  simpler  tnanner  than  the  former.    It 

inc,  vreight,  expense,  &c.  must  always  form  ^"^7  ^  experimentally  demonstrated,  that 

a  part  of  the  calculation."  •"  e^pMble  motion  is  produced   by  the 

Wheel  ir^k.    Ofallthe  modes  of  com-  wtion  of  these  curves  on  each  other;  if 

monicating  motion,  the  most  extensively  ^  cat  two  boards  into  forms  terminated 

mrfnl  U  the  employment  of  wheelwork,  '»y  them,  divide  the  surfaces  by  lines  into 

which  is  capable  of  varying  its  direction  and  ^V^  or  proportional  angular  portions  and 

its  velocity  vrithout  any  Umit.  ^x  them  on  any  two  centres,  vre  shall  find 

Wheeb  are  sometimes  turned  by  simple  that  as  they  revolve,  vrimtever  parts  of  the 

contact  with  each  other ;  sometimes  by  the  •■^aces  may  be  in  contact,  the  correspend- 

interrention  of  cords,   straps,  or  chains,  i«glin«wiU  always  meet  each  other, 
passing  over  them ;  and  in  these  cases  the        Both   these   methods   nniy  be  derived 

minnte  protuberance  of  the  surfaces,   or  firooi  the  general  principle,  that  the  teeth  of 

whatever  else  may  be  the  cause  of  firictioo,  the  one  wheel  must  be  of  sadi  a  form,  that 

prevents  their  sliding  ou  eadi  other.  Where  their  outline  may  be  described  by  the  re- 

a  broad  strap  runs  on  a  wheel,  it  is  usually  vokition  of  a  tnrte  apoa  a  ghrea  ckcle^ 

confined  to  its  situation,  not  by  caaiing  the  while  the  oalliae  of  the  teeth  of  the  other 

nsafgia  of  the  wheel  to  pr^ect,  bat,  oa  the  wheel  is  described  bj  the  Miae  carve  re* 

coBtrery,by makiiigtheHiddleproiBiaeat^  velvh^witfafaithecircle.    IthHbeea«|h 
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posed  by  Rome  of  the  best  antliors  that  the  ^n  thirty-six  j  for  each  tooth  of  tlie  wheel 
epicycloidal  tooth  has  also  the  advanta^  of  would  thns  act  in  turn  upon  earli  tooth  of 
completely  avoiding  friction  ;  this  is  how-  ^«  pinion,  and  the  work  would  be  more 
ever  by  no  means  true,  and  it  is  even  ini-  equally  worn  than  if  the  same  teeth  cooti- 
practicable  to  invent  any  form  for  the  teeth     ""^d  to  meet  in  each  revolntioo.  The  teeth 

of  a  wheel,  which  will  enable  them  to  act  ^^  the  pinion  sfiould    also  be   somewhat 

on  other  teeth  without  friction.    In  order  »tronger  than  those  of  the  wheel,  m  order  to 

to  diminish  it  as  much  as  possible^  the  teeth  >npport  the  more  fre^jnent  recurrence  of 

must  be  as  small  and  as  mimerous  as  is  con-  friction.  It  has  been  proposed,  lor  the 
sistent  with  strength  and  durability ;  for  the    coarser  kinds  of  wheel-work,  to  divide  the 

effect  of  friction  always  increases  with  the  distance  between  the  middle  points  of  two 

disUnce  of  the  point  of  contact  from  the  adjoining  teeth  into  thirty  partB,  and  to 

ihie  joining  the  centres  of  the  wheels.    In  ^^^^  sixteen  to  the  tooth  of  the  pinion^  and 

calculating  the  quantity  of  tlie  friction,  the  tbuteen  to  that  of  the  wheel,  allowing  one 

velocity  with  which  the  parts  slide  over  for  freedom  of  motion, 
each  other  has  generally  been  taken  for        The  wheel  and  pinion  may  either  be  ti* 

its  measure ;  this  i$  a  slight  inaccuracy  tuated  in  the  same  plane,  both  being  eom- 

of  conception  for  it  is  certam  tliat,  the  monly   of  Hie   kind    denominated   apiir- 

actual  resistance  is  not  at  all  increased  by  wheeh,  or  tlieu-  planes  may  form  an  angle  ; 

increasing  die  relative  velocity  ;  but  the  io  this  case  one  of  them  may  be  a  crown  or 

effect  of  that  resistance,  in  retarding  the  contrate  wheel ;  or  both  of  tliem  may  be 

motion  of  the  wheels,  may  be  shown,  from  bevelled,  the  teeth  being   cut  obliqoely. 

the  general  laws  of  mechanics,  to  be  proper-  According  to  the  relative  magnitnde  of  the 

tional  to  tlie  relative  velocity  thus  ascer-  wheels,  the  angle  of  the  bevel  mast  be  &- 

tained.    When  it  is  possible  to  make  one  ferent,  so  that  the  velocities  of  the  wheeh 

wheel  -act  on  teeth  fixed  m  tlie  concave  snr-  may  be  in  the  same  proportion  at  both  ends 

Ace  of  another,  the  friction  may  be  thus  di-  of  their  oblique  faces  ^  for  this  porpose,  the 

niinished  in   the  proportion   of  the   dif«  faces  of  all  tlie  teeth  must  be  directed  to  the 

fcrence  of  the  diameters  to  their  sum.    If  point  where  tlie   axes  would  meet.     la 

the  face  of  the  teeth,  where  they  are  in  con-  cases  where  a  motion  not  quite  eqaaUe  is 

tact,  is  too  much  inclined  to  the  radius,  required,  as  it  sometimes  happens  in  the 

tiK'ir  mutual  friction  is  not  much  affected,  construction  of  clocks,  but  more  freqnently 

but  a  great  pressure  on  their  axis  is  pro-  in  orreries,  the  wheels  may  either  be  dh 

duced  ;  and  this  occasions  a  strain  on  the  vided  a  little  unequally,  or  the  axis  maybe 

'machinery,  as  well  as  an  increase  of  the  placed  a  little  out  of  the  centre;  and  these 

friction  on  the  axis.    If  it  is  desired  to  pro-  eccentric  wheels  may  either  act  on   other 

dnce  a  great    angular   velocity  with  tlie  eccentric  wheels,  or  if  they  are  made  as 

smallest  possible  quantity  of  wheel-work,  contrate  wheels,  upon  a  lengthened  pinioB. 

tho  diameter  of  each  wheel  must  be  be-  An  arranc;ement  i<  sometimes  made  for  ae- 

twcp.n  three  and  four  times  as  great  as  that  parating  wheels  which  are  intended  to  tarn 

of  (he  pinion  on  which  it  acts«    Where  the  each  other,  and  for  replacing  them  at  plea* 

piuiou  impeU  the  wheel,  it  is  sometimes  sure  ;  the  wheels  are  said  to  be  thrown  by 

made  with  three  or  four  teeth  only  ;  but  it  these  operations  out  of  gear  and  into  gear 

is  mnch  better  in  general  to  have  at  least  again.     When    a   wheel    revolves   ronnd 

six  or  eight ;    and  considering  the  addi-  unother,  and  is  so  fixed  as  to  remain  nearly 

tional  labour  of  increasing  the  number  of  in  a  parallel  direction,  and  to  cause  the 

wheels,  it  may  be  advisable  to  allot  more  central  wheel  to  turn  round  its  axis,  the  ap- 

teetli  to  each  of  them  than  the  nnmber  re-  paratns  is  called  a  sun  and  planet  wheel.  In 

suUinj;  from  the  calculation  ;  so  tliat  we  this  case,  the  circumference  of  the  central 

may  alloW  thirty  or  forty  teeth  to  a  wheel  wheel  moves  as  fast  as  that  of  the  revolving 

acting  on  a  pinion  of  six  or  eight     In  wheel,  each  point  of  which  describes  a 

works  wliich  do  not  require  a  great  degree  circle  equal  in  diameter  to  the  distance  of 

•f  Ftrength,  the  wheels  have  sometimes  a  the  centres   of  the  two    wheek;  ronse- 

mmb  creater  number  of  teetli  than  thb  ;  quently,  when  the  wheels  are  equal    the 

and  on  the  other  hand,  an  endless  screw  or  a  central  wheel  makes  two  revolutions,  every 

spiral  acts  as  a  pinion  of  one  tooth,  since  it  time  that  the  exterior  wheel  travels  round 

propeUthe  wheel  throiigli  the  breadth  of  it.    If  the  central  wheel  be  fixed,  and  the 

one  tooth  only  in  each  revolution.    For  a  exterior  wheel  be  caused  to  turn  on  its  own 

pinion  of  six  teetli,  it  tvonld  be  better  to  centre  during  its  revolution,  by  the  effect  of 

havr  a  wheel  of  thirty-five  or  thirty-seven  the  contact  of  the  teeth,  it  will  make  in 
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evvry  reTolation  one  turn  more  with  rt-  fluoni  force  is  porpotely  destroyed,  the  fly 

spect  to  the  sarrounding  objects,  than  it  is  mmde  light,  ind  strikes  the  air  with  a 

^ould  make,  if  its  centre  were  at  rest,  broad  sorface.    An  effect  similar  to  tliat  of 

during  one  tarn  of  the  wheel  which  is  fixed ;  a  fly  and  a  spring  is  sometimes  produced  in 

and  this  circniiistance  must  be  recollected  hydraulic  machines  by  the  introduction  of 

when  such  wheels  are  employed  in  planeta-  an  air  vessel,  the  air  contained  in  which  i$ 

riiinu.  compressed  more  or  lets  according  to  the 

Wheels  arc  usually  made  of  wood,  of  intensity  of  the  force,  and  exerts  a  more 

iron,  either  cast  or  wrought,  of  steel,  or  of  luiiform    pressure    in    expelhng   tlie  fluid 

brass.    Hie  teeth  of  wheels  of  metal  are  which  is  forced  irregularly  into  it     See 

generally  cut  by  means  of  a  machine  ;  the  Young's  Lectures. 

wheel  is  fixed  on  an  axis,  which  also  carries  Wheel,  in  the  miUtary  art,  is  the  word  ' 
a  plate  furnished  with  a  variety  of  circles,  of  command  when  a  battalion  or  squadron 
divided  into  different  numbers  of  equal  is  to  alter  its  front  eitlier  one  way  or  the 
parL<,  marked  by  small  excavations  ;  these  other.  To  wheel  to  the  right,  directs  the 
are  brought  in  succession  under  the  point  of  man  in  the  right  angle  to  torn  very  slowly, 
a  spring,  which  holds  the  axis  6rm,  while  the  and  every  one  to  wheel  from  the  left  to  the 
intervals  between  the  teeth  are  expediti«  right,  regarding  him  as  their  centre ;  and 
ontly  cnt  out  by  a  revolving  saw  of  steel,  rice  versa  when  they  are  to  wheel  to  the 
The  teeth  are  afterwards  finished  by  a  file  ;  left  When  a  division  of  men  are  on  the 
and  a  machme  has  also  been  invented  for  march,  if  the  word  be  to  wheel  to  the  right 
holding  and  working  the  file.  It  is  fre-  or  to  the  left,  then  the  right  or  left  hand 
qoently  necessary  in  machinery  to  protract  man  kee[U  his  ground,  only  turning  on  his 
the  time  of  application  of  a  given  force,  or  heel,  and  the  rest  of  tfie  rank  move  about 
to  reserve  a  part  of  it  for  futnre  uae.  lliis  quick  till  they  make  an  even  line  with  the 
b  generally  effected  by  suffering  a  weight  to  said  right  or  left  hand  roan, 
descend,  wliich  lias  been  previously  raised,  Wheels,  mi/er.  See  Mill. 
or  a  spring  to  unbend  itself  from  a  state  of  WHIRLWIND,  a  wind  that  rises  sod- 
forcible  flexure,  as  is  exemplified  in  the  dcniy,  is  exceedingly  rapid  and  unpetnons, 
weights  and  springs  of  clocks  and  watches,  in  a  vrhirling  direction,  and  often  progrct- 
The  common  kitchen  jack  is  also  employed  sively  also ;  but  it  is  commonly  soon  spent 
lor  protracting  and  equalizing  the  operation  Dr.  FrankUn,  in  his  Physical  and  Meteoro- 
of  a  weight ;  in  the  patent  jack  the  same  logical  Observations,  read  to  the  Koyal 
effect  is  produced  by  an  alternate  motion,  Society  in  1756,  supposes  a  whirlwind  and  a 
the  axis  being  impelled  backwards  and  for-  water-spoat  to  proceed  from  the  same  cause : 
wards,  as  in  clocks  and  watches,  by  means  their  only  difference  being,  that  the  hitter 
of  an  escapement,  and  the  pUce  of  a  passes  over  the  water,  and  the  fornser  over 
balance  spring  being  supplied  by  the  twist-  tlie  land.  This  opinion  b  corroborated  by 
ingand  untwisting  of  a  cord.  the  observations  of  many  others,  who  have 

In  these  machines,  as  well  as  in  many  remarked  the  appearances  and  effects  of 
others  of  greater  magnitude,  the  fly  wheel  U  both  to  be  the  same.  They  have  both  a 
a  very  important  part,  its  velocity  ^ing  in-  progressive  as  well  as  a  drcnlar  motion ; 
created  by  the  operation  of  any  part  of  the  tliey  usually  rise  after  calms  and  great  beatv, 
force  which  happens  to  be  superfluous,  and  and  mostly  happen  in  the  wrarmer  btitndes : 
its  rotatory  power  serving  to  continue  the  the  wind  blows  every  way  from  a  lai^  snr- 
nsotion  when  the  force  b  diminished  or  rounding  space,  both  to  the  vrater-tpout  and 
withdrawn.  Tlius,  when  a  man  tarns  a  whtriwind ;  and  a  water-spout  has,  by  its 
wmch,  he  can  exert  twice  as  much  force  in  progressive  motion,  passed  from  the  sea  to 
some  positions  as  in  others,  and  ally  enables  the  land,  and  produced  all  the  phenomena 
him  in  some  cases  to  do  neariy  one-third  and  effects  of  a  whiriwind ;  so  that  there  b 
more  work.  In  the  pile  engine,  also,  with-  no  reason  to  doubt  that  tliey  are  meteors 
out  the  help  of  the  fly,  the  horses  would  fall  aris^ing  from  the  same  geneial  cause,  and 
for  ¥rant  of  a  connterpnise,  as  soon  as  the  explicable  upon  the  same  principles,  fur- 
weight  b  disi'ngaged.  Such  a  fly  ought  to  nbhed  by  electrical  experiments  and  db- 
be  heavy,  and  its  motion  must  not  be  too  coveries. 

rapid,  otherwise  the  remstance  of  the  air        WHISPERING  placet,  are  places  where 

wUI  destroy  too  mnch  of  the  nwtion ;  but  a  whimper,  or  other  small  noise,  may  be 

in  the  kitchen  jack,  as  well   as  in   the  heard  from  one  part  to  another,  to  a  great 

sirikfaig  part  of  a  ctodt,  wl^re  the  super*  dbtuce.  They  depend  on  a  prindple,  that 
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the  Toice,  ACf  being  applied  to  one  end  of  and  while  in  this  station  he  pabliabed  Im 

an  arch,  easily  passes  by  repeated  reflec-  first  work,  entitled,  *'  A  New  Theory  oi 

tions  to  the  other.  the  Earth,  &€."   in  which  be   midertook 

Hence  sound  is  conTeyed  from  one  side  to  prove  that  tlie  Mosaic  doctrine  of  the 

of  a  whisperini? -gallery  to  the  opposite  one,  earth  was  perfectly   agreeable  to   reason 

without  being  perceived  by  those-  who  stand  and  philosophy :  which  woik,  having  mncfa 

in  the  middle.    The  form  of  a  whispering-  ingenuity,  brought  considerable  repntatioa 

gallery  is  that  of  a  segment  of  a  sphere,  or  to  the  author. 

the  like  arched  figure  j  and  the  progress  of  In  the  year  1698,  Bishop  More  pkwe  him 
the  sound  throng^  it  may  be  illustrated  in  the  living  of  Lowestofif  in  Suffolk,  where  be 
the  followmg  manner :  Let  ABC  (Plate  immediately  went  to  reside,  and  devoted 
XVI.  Miscel.  fig.  12.)  represent  the  seg-  himself  with  great  diligence  to  the  discharge 
ment  of  a  sphere ;  and  suppose  a  low  voice  of  that  trust  In  the  beginiiig  of  the  last  oen- 
nttered  at  A,  the  vibrations  extending  them-  fury  he  was  made  Sir  Isaac  Newton'a  de- 
selves  every  way,  some  of  them  will  im- '  puty,  and  afterwards  his  socceaaor  in  the 
pinge  upon  the  points  £,  E,  &c. ;  and  Lncasian  professorship  of  matbematies 
thence  be  reflect^  to  the  points  F,  F,  Arc;  when  he  resigned  his  living  at  Ijowestofi^ 
thence  to  G,  G,  &c. ;  till  at  hMt  they  meet  and  went  to  reside  at  Cambridge.  Fnm 
in  C;  where  by  their  union  they  cause  a  this  time  his  publications  became  very 'fie- 
much  stronger  sound  than  in  any  part  of  qnent,  both  in  theology  and  inatheauitici. 
the  segment  whatever,  even  at  A,  the  point  By  his  researches  into  the  writings  of  the 
from  whence  they  came.  Accoirdingly,  all  Fathers,  he  was  led  to  embrace  die  Ariaa 
the  contrivance  in  whispering-places  is,  that  hypothesis  respecting  the  person  of  Christ ; 
near  the  person  who  whispers  there  may  be  on  account  of  which  be  was,  in  October 
a  smooth  wal^  arched  either  cylindrically  1710,  deprived  of  his  profussomhip,  and  ex- 
or  elliptirally.  A  circular  arch  will  do,  but  pelled  the  University  of  Cambridge,  after 
not  so  well.  he  had  been  formally  convened  and  inter- 
The  moAt  considerable  whispering-places  rogated  for  some  days  together.  At  the 
in  England  are,  the  whispering-gallery  in  conclusion  of  this  year  he  wrote  his  ^Histo- 
tfae  dome  of  St.  Paul's,  London,  where  the  rical  Prefiice,"  afterwards  prefixed  to  Us 
ticking  of  a  watch  may  be  heard  from  side  **  Primitive  Christianity  Revived,*  contaia- 
to  side,  and  a  very  easy  whisper  be  sent  all  ing  the  reasons  for  his  dissent  from  the  com* 
round  the  dome.  The  famous  whispering  monly  received  notions  of  the  Trinity,  wiaeh 
place  ui  Gloucei^ter  Cathedral,  is  no  other  work  he  published  the  next  year,  in  4  vols, 
than  a  gallt^ry  above  the  east  end  of  the  8vo.  for  which  the  Convocation  fell  opoo 
choir,  leading  from  one  side  thereof  to  the  him  most  vehemently, 
other.  It  consists  of  five  angles  and  six  In  1713,  he  and  Mr.  Ditton  composed 
sides,  tlie  middlemost  of  whicli  is  a  naked  tlieir  scheme  for  finding  the  longitode, 
window,  yet  two  whisperers  hear  each  other  which  they  published  the  year  following,  a 
at  the  distance  of  twenty-five  yards.  metliod  which  consisted  in  measuring  di^ 

WHISTON,  (William),  an  English  di-  tances  by  means  of  the  velocity  of  sound. 
vine,  philosopher,  and  mathematician,  of  On  Mr.  Whiston's  expulsion  from  Cam- 
uncommon  parts,  learning,  and  extraordi-  bridge,  he  went  to  London,  where  he  con* 
nary  character,  was  bom  the  9th  of  Oecem-  fenred  with  Doctors  Clarke,  Hoadly,  and 
ber  1667,  at  Norton  in  the  county  of  other  learned  men,  wlio  endeavoured  to 
Leicester,  where  his  father  was  rector.  He  moderate  bis  seal,  but  he  was  not  to  be  in- 
was  educated  under  his  father  till  he  was  timidated,  he  continued  to  write,  and  to 
seventeen  yean  of  age,  when  he  was  sent  propagate  his  opinions  vritli  as  much  ardonr 
to  Tamworth  school,  and  two  years  after  as  if  he  liad  been  in  the  most  fioiirbihing 
admitted  of  Clare-hall,  Cambridge,  where  circumstances;  which,  however,  were  so 
he  pursued  hiA.Studies,  and  particularly  the  bad  that,  in  17^1,  a  subscription  was  made 
matliemntics,  with  great  dilig(>nce.  for  the  support  of  his  family,  which  amount- 
In  1695,  he  was  made  Master  of  Arts,  ed  to  470/.  For  though  he  drew  some  pro- 
and  F«>llow  of  the  College,  and  soon  after  fits  from  reading  astronomical  and  pbiloso- 
commenred  one  of  the  tutors  ;  but  his  ill  pbical  lectures,  and  also  from  his  pubiica- 
sfate  of  hr:alth  soon  ai'ter  obliged  him  to  re«  tions,  which  were  very  numerous,  yet  tliese 
linquisli  tiiis  profession.  Having  entered  of  themselves  were,  very  insiiflficieot :  nor, 
into  orders,  in  1694,  he  became  chap-  when  joined  with  the  benevolence  and  cfaa- 
lain  to  Dr.  More,  ISisbop  of  Norwich;  rity  of  those  who  loved  and  e»teeined 
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for  hit  learning*  intcgrityy  and  iMety,  did    portion  of  the  numbeui  above,  by  seven^ 

they  prevent  bit  being  frequently  in  great    radii  or  lines  drawn  from  tbe  centre;  nest 

diitrctK  let  the  reapective  coloun  be  painted  in  a 

In  1739,  Mr.  Whi«ton  pnt  in  hit  claim  to     lively  manner  on  these  spaces,  bat  so  as  the 

the  mathematical  profcasorship   at   Cam-    edge  of  each  colour  aniy  be  made  nearly  like 

bridge,  then  vacant  by  the  death  of  Dr.     the  colourtiext  adjoining,  that  the  separation 

Sanndersoo,  in  a  letter  to  Dr.  Aahton,  the     may  not  be  well  distinguiahed  by  the  eye; 

Master  of  Jeaiu  College ;  but  no  regard  was     then  if  the  top  be  made  to  apin,  tlie  coloofs 

paid  to  it.    Among  a  variety  of  wnrka,  he    wilithna  aeem  to  be  mixed  all  together,  and 

pnbliahed  Memoirs  of  bis  own  Life  and    the  whole  surlace  will  appear  of  a  nniforas 

Writings,  which  are  very  carious.  whiteness :  and  if  a  Urge  round  black  spot 

Wbiston  continued  many  years  a  member    be  painted  iu  the  middle,  ^o  as  there  may 

of  the  established  Church ;  but  at  length    be  only  a  broad  flat  Yiug  of  coloun  around 

Ibrsook  it  on  account  of  the  reading  of  the    it,   the  experiment  will  succeed  the  bei> 

Athanaaian  Creed,  and  went  over  to  the    -ter. 

Baptiats ;  which  happened  while  he  waa  at  White  bodiea  are  found  to  take  heat 
Che  bouae  of  Samuel  Barker,  Esq.  at  Lin-  slower  than  black  ones :  becaose  the  Utter 
don  in  KulUndshire,  who  had  manied  his  absorb  or  imbibe  rays  of  all  kinds  and  co> 
daughter  j  where  he  died,  wSitr  a  week's  ill-  lours,  and  the  former  reflect  them.  Hence 
siess,  the  Xtd  of  August  1753,  at  upwards  it  is  that  black  paper  is  sooner  inflamed, 
of  84  years  of  age.  by  a  buming-glaas,  than  white;  and  heiico 

The  character  of  this  conscientious  and  also  black  clotlies,  hung  up  in  the  sun  by 
worthy  man  has  been  attempted  by  two  the  dyers,  dry  aooner  tlian  white  ones, 
▼ery  able  personages,  wlio  were  well  ac-  WHITEHURST,  (John),  m  biography, 
qoamted  with  him,  namely,  Bishop  Hare  an  ingenious  English  philosopher,  was  bora 
and  Mr.  Collins,  wlio  unite  in  giving  him  at  Congieton  in  the  county  cif  Clieshire,  the 
the  highest  appUiises  for  his  integrity,  10th  of  April  1715,  being  the  son  of  a  clock 
piety.  Sec,  Mr.  Whiston  lef^  some  children  and  watch-maker  thare.  On  his  quitting 
behind  him ;  among  them,  Mr.  Jolm  Whts*  school,  when*  it  seems  the  education  he  re> 
ton,  who  was  for  many  years  a  very  con*  ceived  was  very  defective,  he  was  bred  by 
aiderable  bookseller  in  London.  bis  father  to  bU  own  profession,  in  whidi  bo 

WHITE,  one  of  the  colours  of  bodies,  soon  gave  hopes  of  his  future  eminence. 
Thoogh  white  csnnot  properly  be  said  to  At  about  the  age  of  twenty-one,  hii 
be  one  colonr,  but  ratlicr  a  composition  of  eagerness  after  new  ideas  carried  him  to 
nU  the  colours  together:  for  Newton  has  Dublin,  having  heard  of  an  ingcnions  piee% 
demonstrated  that  bodies  only  appear  white  of  mechanism  in  that  city,  l^ing  a  ckick 
by  reflecthsg  all  the  kinds  of  coloured  rays  with  certain  curious  appendages,  which  he 
alike ;  and  that  even  the  light  of  the  sun  is  was  very  destrons  of  seeing,  and  no  leaa  so 
only  white  because  it  consbts  of  all  cokmrs  of  couf  erring  with  the  maker.  On  his  ai^ 
ttnxed  together.  rival,  however,  he  could  neither  procure  a 

Tbis  may  be  nhown  mechanically  in  the  sight  of  the  former,  nor  draw  the  least  hint 
IbUowiog  manner:  Take  seven  parcels  of  from  the  Utter  concerning  it/  Thus  dis- 
coloured flue  powders,  the  same  as  the  appointed,  he  fell  upon  an  expedient  for' 
priasary  colours  of  the  rainbow,  taking  rach  aceompliahing  his  design  ;  and  accordingly 
qoantitiea  of  these  as  sliall  be  proportional  took  up  his  residence  in  the  house  of  the 
to  the  respective  breadths  of  these  coloun  mechanic,  paying  the  more  libeially  for'his 
un  the  rainbow  which  are  of  red  46  parts,  board,  as  he  had  hopes  from  thence  of  more 
orange  i^,  yellow  48,  green  60,  blue  60,  readily  obtaining  thie  Uidalgence  wished  fyr» 
indigo  40,  and  of  violet  80 ;  then  mix  in-  He  was  accommodated  with  a  room  directly 
timately  together  these  seven  parcels  of  over  that  in  which  the  fiivourite  piece  waa 
powders,  and  the  mixture  will  be  a  whitisb  kept  carefully  locked  up :  and  he  had  not 
eolonr :  and  this  is  only  similar  to  the  unit-  long  to  wait  for  his  gratification :  for  the 
inf  the  prismatic  colours  together  again,  to  artist,  while  one  day  employed  in  examin- 
form  a  white  ray  or  pencil  of  light  of  the  ing  his  machfaM,  was  suddenly  caOed  dom 
wbolo  of  them.  The  same  thing  is  done  stairs;  which  the  young  enqwrerhappeaiog 
.  coaveniently  thus :  Let  the  flat  nppe«  sor-  to  overbear,  soft^  slipped  into  the  room, 
Ace  of  a  top  be  divided  Uto  S60  equal  inspected  the  madune,  and,  preseotly  satia- 
parts,  nU  aionnd  Ito  cdgei  then  divide  the  fying  htaniff  aa  to  the  secret,  escaped  no> 
aoHMittteeintoseyeaaactoi%  ktlMpsp*    diMmyid to lua ova aptrtMCttt    Hiiead 
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tliiu  compaasH,  be  shortly  aAer  hid  the 
nrti»t  till  e well,  iumI  returned  to  his  father  in 
Ensland. 

About  two  or  tliree  yean  aAer  his  retom 
fnmi  Ireland,  he  led  Conieletiin  and  entered 
into  bi»inf4»  for  himself  at  Derby,  where 
he  soon  jgot  into  (sreat  employment,  and 
distinfmbed  himself  very  mnch  by  several 
inc^'iiiow  pieces  of  mechanism,  both  in  his 
own  ivc*^  line  of  biBiiiei«.  and  in  various 


and  Ezperimenta  on  Ignited  SabstaBrv, 
vol.  60 :  which  three  papers  were  prn^i 
afterwards  in  the  collection  of  his  fitrt 
in  179i'. 

lu  1783,  he  made  a  second  rat  to  Iir- 
land,  with  a  view  to  ezamiue  the  Garri 
CauM'way,  and  other  northern  parts  ot  tu 
island,  which  he  found  to  be  chiefir  eta- 
posed  of  volcanic  matter :  an  accoast  mt 
representation  of  which  are  inserted  io  at 


other  mpfcts,  as  in  tbe  coostraction  of     Utter  editions  of  hb  Inqniiy.     DariDr  tb 


carioos  thnvKNaeters  baromcten,  and 
other  philosophical  iwtruments^  as  well  as 
in  iarrwiMM  coatri^Tinccs  tor  water-works, 
aad  ihe  ereccioa  cf  varkHis  larser  aMchines : 

almost  all  the  under- 

sa  Her  briAuKv,  aad  is  tbe  neichboar> 

<viaat>rk  wWre  tbe  ud  of  sapericr  skill, 


lacbKaasmarrki*  t»e  was  AiSt  and  use- 
Nii>  fBiyitfytJ  ■  tt«  CMiBt'y.  til,  in  1773, 
whea  »ae  ace  Kriay  p>aiii<d  fjc  tbe  better  re- 
fwb:»m  «c  tbe  foU  Mta.  he  wa»  appointed 
•Cimy  it  lit'  ibe  awney-we«j[bts;  an  ^ce 
<vwatcwrf  ai^va  bam  aStwcctber  aae&^iect- 
«^>.  «B«i  witbMt  Mte-.atK-a.  Vpoa  thb 
iKVWMi'a  >e  Kflw»ipd  tw  LrfBika,  wh  nv  he 
i|w«<  r3«  ffinfiw  ik'  k«  «t>  V  IB  tbe  raa- 
•ri.tr  loitc^  jt  s^^.«aAac  aMw  wefkl  pans 

U  :"^  Mr  W^Evbant  ^b.\ibtfd  hb 
Umiiu  >  aac/  ;j«  kVvxbaZ  Sraic  aai  V^rmA- 
tvfet  je  9M  t^rvi .  4t  viK*^!  A  M;«va»i  «AtMa 
apa^ortw  u  :^o«  •va».'iiefaSx  (abrceU 
su«i  iiTV'v^v^  *iM  A  ruri  a  l"^^.  I^ 
^»^  ^v  :tXMr  /•  iitui«  ;i:far>.  SB«i  tM  a«t- 
nrei*.u>  ■«««>>.  ^k.  «fi»  j^or>K«>  ?»•  .>  ^-vat- 
«h«.   «/«..  ^vft  jEi  .-ivviMr «>f»  iid«»  <fff' ?v  iir:> 

4^'4k'%t*\   /f  A  <'vii;:  .-vodcri^tfir.  atf<  a 

U.-«f  'XT  ,S*,  uWfsX    1*  HfttVl.     ^i'lW!!  I<  2r< 

€ti  -i^wt  j|.w«  rii^sKv*.*?**  a  ■vjtfi.-.a*  .:  w-u 
svi.  a".v^o:K'x-  •■*!  A   »*:•   V    iX^<>r^Ati 

tf^.^A.tf  vioi  a  «\-tfi^*v^«uC  %ii/«  e;;^;  :{  sr>- 

K.'c^«r«i^  a/  !tt«  .MiWMT*  it   loiaoa  .iy.  :« 

^!i«  .itr  i>ci*  •**.-.  W  •T>  <i»,'Vf i  i«i>i 
attar.' i'i  a  >'.'>.c«  w*  rxie  R/*  u  N.-ov^. 
B^-*r-:   -*  •to  »;.iM<i'rns  a  jkii  >?«• .   ru-x*: 

3ii:ar<rr<:i»  « ^ :««' ^*a!:um»  a:  IVfT*.   a  »vi 
-*.  A*  A •;•,-- •in:  tt  a  Mto.-n.a<  >.t  ru*-i:;i 
V  ATsr.  i:  *>t:a;.  a.  Cl.«;aa*rf.  a  i-L  ,-^  . 


exrarsion  be  erected  an  engine  for  laM! 
water  from  a  wrell,  to  the  sinniBit  of  a  hi, 
in  a  btearhing-froand  at  TaUkioi,  b  lb 
county  of  Tyrone,  which  ia  worked  byi 
carrent  of  water. 

la  1787,  he  pobliahed  An  AtteaipK  ti- 

ward   obtaining    Invariable    Meanrcs  of 

tics^  aad  h^draalic*,     Len^,  Capacity,  and  Weight,  6ub  ib 

Mensuration  of  Time.  Hia  plan  b  to  tb- 
tain  a  measure  of  the  greatest  length  dul 
conveniency  will  permit,  from  two  pnds- 
lums  whose  vibrations  are  in  tbe  ratb  oi ! 
to  1.  and  whose  lengths  coinride  nevir 
with  the  Encliah  standard  in  whole  nonbca 
TVie  numbos  which  he  has  choaca  ite« 
much  ingenuity.  On  a  supposition  Hal  tb 
bnsth  cf  a  second's  pendulom,  in  tbe  bo- 
tade  of  Loodon,  b  39*  inches^  the  taacib  u 
OBf  vibiatinc  4i  timrs  in  a  minnte,  maftb 
6<^  incbo;  and  of  another  vibniting  M  liaa 
m  a  Bunaie,  most  be  iO  inches ;  and  tbv 
ddlmKce  60  inches,  or  ^tc  l^et,  b  ha 
»cacdud  meamre.  Bj  the  eKptrimear', 
bewever.  the-  difference  between  thebKtb 
o<'  :.e  i«t>  peodnliim  rod*,  was  found  lo  be 
i:c  \  .«r.^:rr  uiciit:>,  instead  of  ciO,  owiuc  lo 
V-f  e.-v  r  in  ttc  uiMunttl  lenstb  oi  ibc 
4^o.>ed  *  ^  ziHicu. .'.- :  indies  bnniK  ZKAin 
:-A3  *.  c  zi^i^  wLrf.M  ouebt  to  lie  59{  tm 
»x:S.  By  'li^  experiment,  Mr.  While- 
icr»:  :btk.SR  J  a  fACi.  &»  acouatehr  ai  aiaj 
:^  J,  k  i:i.zx  ^  t  t— ^  CNiture.  riz.  the  dde- 
ris^.'-s  >'r»-'T£.  u.r  >-cd[:ft»  oi  two  pendnbn 
r.-o*  •  -o«  1  .?r«iA'T  y  are  known  :  a  dai^ 
r-:  "  ^".liztc^  zLs.y  te  obtaoied,  by  cabaia- 
ti  .  '.'ft  rr-  irr^trj  or  penJuIiimi.  tbe 
«'.j.  *  .^.^i^.  A.:.":!  ii-:A\'%  L'odie>k  liall  ba 
^  •-;:  ..^zr.  i^i  "-^y  ^''^-^r  particabr»r(^ 
ik'.^iZ  '■:   ^t  I  -'i-^^Xie  >.f  cravitaLon,  ti.c 

K-  ^'..-.-f  \.^:  £.Ai  bees  at  times  seb- 
>•::  :.'  >-,i'  -:ik:»*  c:  ibe  cocL  and  he 
jjk'  ">  r  x^r"^  «-.Ar>  r^.:  txristii  aradoalr 
^  *  ^'."  :  r>^  a::  A:t*:k  \t  I2iat  itnrfcc  at 
!.>  *wc2>u-  .  ^  i\-  A  >:rx^£ >  Of  two  or  li:rFf 
w-.]   .Bs.  .   r«::ij  *:-i  -:  L>  Ltbonoas  aaJ 


WIL  WIL 

Bolt  Court,  Fleet  Street,  being  the  same  Of  hit  publicatiom,  which  are  all  of  them 

house  where  another  eminent  self-tangbt  very  ingenious  and  learned,  and  many  If 

philosopher,  Mr.  James  Ferguson,  had  im-  them  particuhirly  curious  and  entertaininf^ ; 

mediately  before  him  lived  and  died.  the  first  was  in  1638,  when  he  was  only 

WILKINS  (Dr.  John),  in  biography,  a  tweiity-four  yean  of  age,  rfe.  «  The  Disco 

very  ingenious  and  learned  English  bishop  ^^ry  of  a  New  World ;  or,  a  Dtscoorse  to 

and  mathematician,  was  the  son  of  a  gold-  prove,  tluit  it  is  probable  there  may  be 

•mith  at  Oxford,  and  bom  in  1614.    After  another  Habitable  World  in  the  Moon; 

being  educated  in  Greek  and  Latin,   in  with  a  Discourse  concerning  the  Possibility 

which  he  made  a  very  quick  progress,  he  of  a  Passage  tliither."    In  1640,  ^A  Dis- 

entered  a  student  of  New  Inn  in  that  course  concerning  a  New  Planet,  tending 


oaiversity,  when  he  was  but  thirteen  ^  prove  that  it  is  probable  our  Earth  is 
years  of  age ;  but  after  a  short  sUy  there,  one  of  the  Planets.**  In  16-11,  <<  Mercury ; 
he  was  removed  to  Magdalen  Hall,  wliere  or,  the  secret  and  swift  Messenger ;  show- 
he  took  his  degrees.  Having  entered  into  ^H  bow  a  man  may  with  privacy  and  speed 
holy  orders,  be  first  became  chaplain  to  communicate  bis  thoughts  to  a  friend  at 
William  Lord  Say,  and  afterwards  to  Charles  any  distance ;"  8vo.  In  1648,  '*  Mathemk- 
Count  Pafaitine  of  tlie  Rhine,  witli  whom  tical  Magic ;  or,  the  Wonders  that  may 
be  continued  for  some  time.  AcHiering  to  be  performed  by  Mathematical  Geometry  ;** 
the  Parliaroent  during  tlie  civil  wars,  they  8vo.  All  these  pieces  were  published  en- 
made  him  warden  of  Wadliam  College  ^ire  in  one  volume,  8vo.  in  1708,  under  the 
about  the  year  1648.  In  1656  he  married  title  of,  «' Tlie  Mathematical  and  Phik». 
the  sbter  of  Oliver  Cromwell,  tlien  lord  tophical  Works  of  tlie  Right  Rev.  John 
protector  of  England,  who  granted  him  a  Wilkins,'*  «ii:c.  To  this  collection  is  also 
dispensation  to  hold  bis  vrardensliip,  not-  subjoined  an  abstract  of  a  larger  work, 
withstanding  his  marriage.  In  1659,  he  vras  pnnted  in  1668,  folio,  entitled,  *<  An  Esiay 
by  Richard  Cromwell  mai^e  master  of  Tri-  towards  a  real  Character  and  a  philosophi- 
Bity  College  in  Cambridge ;  but  ejected  the  cal  Language." 

year  fbltowing,  upon  the  restoration.    He  WILL.    In  the  Hartleyan  acceptation 

was  then  chosen  preacher  to  the  society  of  of  the  term,  the  will  is  that  state  of  mind 

Gray's  Inn,  and  rector  of  St.  Lawrence  which   is   immediately   previous  to,   and 

Jewry,  London,  upon  the  promotion  of  Dr.  causes,  those  express  acts  of  memoiy,  ima- 

8eth  Ward  to  the  bishoprick  of  Exeter,  gination,  reasoning,  or  bodily  motion,  which 

AiNmt  this  time  he  became  a  member  of  we  term  vohintary ;  corresponding  to  the 

the  Royal  Society,   was  chosen  of  their  commoo  acceptation  of  the  term  vqIUUm, 

'  coondl,  and  proved  one  of  their  most  emi-  ^  ^e  more  customary  use  of  the  term,  it 

nent  members.    He  was  afterwards  made  comprehends  the  whole  class  of  feelinga  by 

dean  of  Rippon,  and  in  1668  bishop  of  which  volition  is  produced,  (for  an  account 

Chester ;  but  died  of  the  stone  in  167i,  at  of  which,  see  Msntal  Pi^iu>soPHY,  §, 

fin^-eight  years  of  age.  6 J— 99).                                          , 

Burnet  writes,  that  ^  he  was  a  man  of  as  It  would  be  an  interestung,  anfl  veiy  im* 
great  a  mind,  as  true  a  judgment,  as  emi-  portant  inquiry,  how  far  volition  may  be- 
nent  virtue:),  and  of  as  good  a  soul,  as  any  come  connect^  with,  and  regulate,  the 
he  ever  knew ;  that  though  he  married  trains  of  thought  and  feeling,  and  the  state 
Cremweirs  sister,  yet  he  made  no  otlier  of  mind  which  we  call  attention ;  but  thia 
use  of  that  alliance,  but  to  do  good  offices,  wouM  lead  us  into  a  fieki  which  neither 
and  to  cover  the  nniveraily  of  Oxford  ftooi  our  limits  of  time,  nor  of  space,  would  alk>w 
the  sourness  of  Owen  and  Goodwin.  At  as  to  survey  even  cursorily.  That  such 
Cambridge,  he  joined  with  those  who  stu-  connection  can  be  formed  in  various  in- 
died  to  propagate  better  tliooghts,  to  take  stnntes,  there  is  no  room  for  doubt;  and 
■les  off  from  being  in  parties,  or  firom  nar-  were  it  otherwise,  man  would  be  meiely 
row  notions,  from  superstitious  conceits,  and  the  creature  of  external  drcanstaaces : 
fiereeoess  about  opinions.  He  was  also  a  that,  on  the  other  hand,  there  are  limits  to 
greet  obseryer  and  promoter  of  experi-  such  establishment,  is  also  indi^ratable ; 
nseatal  philotophy,  which  was  then  a  new  and  were  it  not  so,  man  ought  become  the 
thbg,  and  nuich  looked  aAer.  He  was  na-  creator  of  his  ovm  mind,  and  all  the  beneila 
tnrally  ambitiooa,  but  was  the  witest  clergy*  arising  fron  the  ntdlectnal  and  social 
nan  I  ever  knew.  He  waa  a  tovcr  of  man*  powers  depead  npoa  eapriee.  Hot  we 
kind,  and  had  n  dehghi  hi  doing  good.*'.  ^  must  content  ooiaelTea  with  Uying  before 


WILL. 


«ur  readers  lome  of  Hartley's  valuable 
|#actical  remarks  respecting  the  will. 

<*  The  will  appeaiTi  to  be  notiiing  but  a 
desire  or  aversion  sufficiently  strong  to  pro- 
duce an  action  that  is  not  automatic,  pri- 
marily or  secondarily  ($.  101).  The  will  is 
therefore  that  desire  or  aversion  which  is 
strongest  for  ^e  present  time  ;  for  if  any 
other  desire  were  stronger,  tlie  muscular 
motion  connected  with  it  by  association 
woald  take  place,  and  not  that  which  pro- 
ceeds from  the  will,  or  the  voluntary  one. 

^  Since  the  things  which  we  pursue  do, 
vrhen  obtanaed,  generally  aflbrd  pleasure, 
and  those  vrhich  we  fly  from  afiect  its  with 
pain,  if  tfiey  overtake  us,  it  follows  that 
the  gratification  of  the  will  is  generally  as- 
sociated with  pleasure,  the  disappointment 
of  it  with  pain.    Hence  a  mere  assocnUed 
pleasure  is  transferred  upon  the  gratifica- 
tion of  the  will;  a  mere  associated  pain, 
upon  the  disappointment  of  it:  and  if  the- 
will  were  always  gratified,  this  mere  asso- 
ciated pleasure  would,  according  to  the  pre- 
sent frame  of  our  natures,  absorb,  as  it  were, 
all  our  other  pleasures;  and  thus,  by  dry- 
ing up  the  source  from  whence  it  sprung,  be 
itself  dried  up  at  last ;  and  the  first  disap- 
pointments, after  a  long  course  of  gratifica- 
tion, would  be  faitolerable.     Both  which 
circumstances  are  sufficiently  observable, 
in  an  inferior  degree,  in  children  that  are 
much  indulged,  and  in  adults,  after  a  long 
series  of  successful  events.    Gratifications 
of  the  will  without  the  consequent  expected 
pleasure,  and  disappointments  of  it  with- 
out the  consequent  expected  pain,  are  par- 
ticularly usefHl  to  us  here :  and  it  is  by  tli», 
amongst  other  means,  that  the  human  will 
u  brought  to  a  conformity  with  tlie  divine ; 
which  is  the  only  radical  cure  for  all  our  evils 
and  dl'Qippointments,  and  the  only  enmest 
and  medium  for  obtaining  lasting  happiness. 
**  We  often  desire  and  pursue  things  which 
give  pain  rather  tlian  pleasure.    Here  it 
must  be  supposed  that  at  first  they  afforded 
pleasure,  and  that  they  now  give  pain  on 
account  of  tlie  change  in  our  nature  and 
circumstances.    Now,  as  the  continnaucc 
to  desire  and  pursue  such  objects,  notwith- 
standing the  pain  arising  from  them,  is  the 
effect  of  die  power  of  association  ;  so  the 
same  power  will  at  last  reverse  its  own 
itep9,  and  free  ns  from  such  hurtful  desires 
and  pursuits.    Tiic  recurrency  of  pain  will 
at  last  render  the  object  undesirable  and 
hateful ;  and  the  experience  of  this  paiofitl 
process,  in  a  few  particular  instances,  will 
{|t  last,  as  in  other  cases  of  the  same  kind, 


beget  a  habit  of  ceasing  to  pursue  thiogii, 
which  we  perceive  by  a  few  trials,  or  by 
rational  arguments,  to  be  bnrtfhl  to  oa  on 
tlie  whole. 

'<  A  state  of  desire  ought  to  be  pleeaant 
at  first,  from  the  near  rdatioo  of  deaire  to 
love  ($.  71),  and  of  love,  to  pleoaure  ami 
happiness ;  but  in  tlie  coarse  of  o  long  par- 
suit,  there  intervene  so  maoy  feon  and  dis- 
appointments, apparent  or  rettl^  with  resfiect 
to  the  subordinate  meons,  and  so  miBy 
strong  agitations  of  mind  pasaiiig  tlie  linsito 
of  pltesure,  as  greatly  to  chequer  o  atate  of 
desire  with  misery.  For  a  aimilar  reasoa, 
states  of  aversion  are  chequered  wilk  bopa 
and  comfort." 

WiLLjfitedomtf,  There  are,  peifaapa,  lew 
topics  of  inquiry  which  bare  mora  tbao  tha 
perplexed  the  underttandinga  and  irritated 
the  passions  of  numkind.  From  the  eoati- 
nned  conflict  of  opfauoa  vrhich  has  existed 
on  the  subject,  in  every  age  ainoe  the  ope* 
rations  of  the  mind  of  man  became  a  fte- 
qnent  subject  of  investigation,  it  might  be 
alBMst  presumed  to  belong  to  those  qiaes- 
tions  wiiich  famish  abondant  nsatter  lor 
discussion,  bat  none  for  conTietion ;  which 
sharpen  ingenuity  vrithoot  resalting  m  cer- 
tainty, and  serve  to  dispfaiy  the  homaa  in- 
tellect in  all  its  strength  and  irrahnias,  ia 
all  its  pride  and  humiliation. 

Philosophical  free-will,  it  most  ever  ha 
remembered,  is  something  totally  dtthieat 
from  external  liberty.    The  latter  is  poo- 
sessed  by  every  man  who  has  the  power  of 
doing  as  he  pleases;  that  is,  of  carrjing  his 
volitions  into  execution.    Bat  whether  voli- 
tions be  free  or  necessitated ;  whether,  in 
forming  these,  the  miud  exert  a  self-deter- 
mining power,  or  be  uniformly  and  irre- 
sistibly influenced  by  motives,  is  a  question 
perfectly   unconnected  with  the    clrcnm- 
stances  of  freedom  or  control  relating  to 
their  execution.    Ttie  will  may  be  bound, 
though  the  consequent  art  be  unimpeded ; 
and,  on  the  other  hand,  the  exercise  of  the 
self-determining  povrer,  in  volition,  may  be 
prevented,  by  numberless  restraints,  from 
being  followed  up  in  act    Tlie  point  ia 
disciL'«8ion  between  the  advocates  of  philo- 
sophical free-will  and  their  opponents  is, 
whether  man  be  invariably  and  necessarily 
influenced    by  motives;   or,    whether  be 
possess   a  self-governing,  self-determining 
power,   which   he    may  exert  by   acting 
cither  according  to  motives,  in  opposition 
to  motives,  or  witlioot  any  motives  at  all. 
And  though  some  of  the  defenders  of  liberty 
differ  from  others  in  the  extent  of  the  exer* 


WILL. 


eke  of  this  power,  many  limitiiig  it  to  acti 
of  mere  deliberation,  and  othen  connecting 
it  with  every  actual  and  possible  instance 
of  volition,  Uic  controversy  between  them 
and  the  necessarians  has  ho  reference  to 
these  differences,  but  is  circumscribed  by 
the  single  question,  whether,  in  any  case 
whatever,  a  volitioir  can  originate  indepen- 
dently of  motive  ;  or,  in  other  words,  whe* 
ther  the  mind  be  capable  of  acting  dif> 
ferently,  previous  circnmstances  continuing 
in  every  respect  the  same.  In  support  of 
philosophical  liberty,  its  supporters  make 
tiieir  first  appeal  to  consciousness.  With 
respect  to  various  volitions,  it  is  observed, 
we  are  not  only  insensible  to  an  overpower- 
ing and  resistless  influence  of  motives,  but 
are  positively  conscious  of  choosing  without 
any  motive,  and  often,  even  in  opposition 
to  the  strongest  And  were  it  not  that  the 
mind  possessed  this  parantoont  and  hade* 
pendent  laculty— thb  liberty  of  deterrain* 
ing  differently  in  the  same  circumstances, 
whence  could  arise  those  feelings  of  appro- 
bation or  Uame,  which  ever  attach  to  voli- 
tions of  high  importance  and  osoral  conse- 
quence? Conld  censure  reasonably  be  ap- 
plied to  any  act  that  was  inevitable?  or  ia 
there  any  adequate  ground  of  apphuise  for 
what  could  not  possibly  have  been  unper- 
formed? Are  not  the  feelings  of  inchvi- 
daaU,  and  the  consent  of  nations,  on  this 
Mbject,  ptffectly  decided  and  coincident  ? 
The  repentant  sinner  is  overwhelmed  with 
rem^pa  lor  that  delinqnency  which  he  feeb 
it  was  no  leas  within  his  power  than  his 
doty  to  have  avoided :  the  abandoned  cri- 
-BOnal,  who  has  Lfted  his  murderous  arm 
against  his  neighbour,  falls  an  unpiticd  vic- 
tim to  the  laws  of  his  country.  Upon  what 
prindplt*  is  remorse  felt  in  the  one  case, 
and  ex<>cution  indicted  in  the  other,  but  on 
that  wliicli  naturally  preascv  conviction  on 
every  human  bosom,  that  the  offender,  in- 
•tead  of  lieing  hurried  on  to  guilt  by  irre- 
sistible destiny,  was  merely  the  ready  toot 
of  appetites  whidi  he  might  have  con- 
tronled ;  the  willing  slave  of  passions  winch 
he  might  have  corrected.  The  lunatic  in- 
cendiary is  regarded  as  no  proper  ot^ject 
of  pmiishment,  frenay  having  usurped  the 
thfone  of  reason,  and  the  exercise  of  ra- 
tiooal  free-will  being  precluded  by  the  pa- 
roxysm of  disease.  And,  on  similar  grounds, 
the  destroyer  of  life  by  mere  accident,  ia 
txenspt  feom  the  vengeance  of  human  faiwa, 
which  point  their  thunder  oaly  agamat  those 
who  are  both  capable  of  distiBgiiihiig  riglit 
fr«a  wiwf  I  aad  of  avoiding  tiM  grinta  i2lo 


which  they  voluntarily  ptange  themaefvet. 
If,  therefore,  any  conclusion  whatever  can 
be  justly  inferred  from  the  almost  iastine- 
tive  feelings  of  mankind,  whick  even  those 
uniformly  act  upon  who  systeoMtically  con- 
trovert and  ridicule  .them,  how  powerfol 
most  the  argument,  hence  derived,  he  con- 
sidered in  fevour  of  that  hberty  of  witt, 
without  which  the  agonies  of  remorse  ap- 
pear only  the  gratuitous  aelf-inflictiom  of 
folly ;  and  the  most  essential  acts  of  legia- 
Ution,  seem  the  most  execrable  operatiaaa 
of  tyranny  ?  The  moral  and  religious  eo»> 
sequences,  considered  as  arising  from  the 
system  of  necessity,  are  regarded  by  the 
advocates  for  free-will  as  of  a  nature  so  re* 
pul^ve  to  the  interests  of  virtue,  so  incom- 
patible with  moral  discipline,  so  fell  of  pal- 
pable absurdity  and  extrease  impiety,  that 
these  alone  are  deemed  sufficient  to  justify 
the  rejection  of  a  doctrine,  from  which  they 
appear  essentially  and  decidedly  to  flow. 
Can  tliat  system,  it  is  asked,  be  true,  which 
saps  the  founilations  of  virtue,  by  ascribing 
every  act  and  thought,  every  feeling  and 
wish,  connected  with  moral  character,  to 
imperious  and  resbtless  impdise?  which  con- 
stitutes man  a  mere  machine,  guiltless  even 
in  the  extreme  of  "wickedness,  and  worthleaa 
in  the  nsaturity  of  benevolence ;  because  in 
both  cases,  equally  compelled  by  circum* 
stances  to  good  or  evil,  and  equally  desti- 
tute of  moral  quality  with  the  quickening 
stm  or  the  devouring  tempest  ?  If  every 
sentiment  and  deed  of  every  hunsan  indi* 
vidual  be  the  result  of  preceding  situutlonay 
wfaidi  situatioaB  theasselvea  are  only  ttnka 
in  an  interminable  series  of  procesaca, 
equally  compelled  and  rieceasitating,  bow 
vain  are  all  the  papufaur^uad  presumed 
means  of  operating  upon  the  mind,  to  re- 
chum  from  vice,  or  guide  to  virtne?  dm 
there  be  any  stimulus  to  exertions  decidedly 
fruitless?  or  can  there  l>e  any  penitence  for 
inevitable  crime?  or  can  tliere  be  any  jus- 
tice, human  or  divine,  in  the  pimishment  of 
offences  committed,  in«}eed,  by  choice,  yet 
committed  through  necessity  ?  With  what 
disgust  will  be  viewed  the  imputation  thrown 
by  this  system  on  the  Snprease  Betqg  (who 
is  considered  l>y  it  to  be  not  only  the  sov»> 
reign,  but  the  sole  agent,  in  the  universe), 
as  the  origin  of  all  existing  evil  1  Undtf 
what  character  u  Che  Divine  Being  repro* 
sented  by  this  doctrine,  Iwt  under  that  of 
a  bafflmg  tyrant,  and  4  daridh«  flaBd; 
eaihorting  omb  tn  what  they  caanot  nccm»> 
pKsb,  and  tortainig  thtm  fer  what  they 
uf iddy  and^  Mdcr  the  dmigiHon  nf 
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dieiGod  of  truth,  utteriof?  a  tifsae  of  the  These  delicate  scra)>Icic,  and  fearful  (Ioabt% 
moit  malignant  faUdioods  ?  With  what  hor-  and  awful  h&^ituiuiw,  have  too  Ion?  re> 
ror  most  we  cootemplate  a  Deity,  wlio  is  tarded  the  march  of  the  liimian  mind  in  its 
exhibited  as  the  very  author  of  what  he  pro-  pursuit  of  the  ends  and  means  most  worthy 
fess«^  to  tiate,  the  performer  of  what  he  of  its  researches.    Ttiey  have  be«n  in  every 
punishes,  and  the  source  of  every  polluted  a^  supports,  as,  indeed,  they  are  results,  of 
thoiif(ht,    every  tormenting   passion,    and  superstition :  they  have  aided  the  views  of 
every  evil  work ;  whose  chosen  im trnments  civil  tyranny,  and  inqaisitorial  bigotry  ;  and 
and  objects  appear  to  be,  hatred  and  oncba-  until  tlie  operations  of  thought  be  unira- 
ritableness,  guilt  and  terror,  confusion,  pain,  peded  by  these  morbid  treroora,  any  rapid 
and  deatli ;  who  is  dispUyed,  in  short,  as  advance  to  the  maturity  of  social  instita- 
the  introducer  of  all  moral  evil,  and  the  tions  can  be  expected   only  io  %-ain.    la 
sconri^e  of  all  moral  nature  i  opposition,  then,  to  the  doctrine  of  free-will, 
It  is  by  no  means  surprising  that  obaerva-  m>  tenaciously  maintained  and  so  ardently 
tions,  or  arguments,  such  as  these,  should  advocated,  it  may  be  observed,  that  upon 
have  operated  strongly  on   tlie   majority  ^c  only  sound  principles  of  philosopbr, 
even  of  persons  m  some  degree  habituated  "pon  the  very  basis  of  all  human  apecnla- 
to  reBection.    The  moral  man  has  trembled  ^on  Mifi  conclusion,  the  imagined  liberty 
for  the  interests  of  virtncf  the  pious  man  of  man  will  appear  equally  nnsupportablr, 
has  recoiled  from  the  dreaded  charge  of  ^  any  change    in   the   arrangemetits  of 
blasphemy;  and  so  coincident  Is  the  mis-  material  nature  without  a    correspondiBg 
apprehended  system  of  liberty  with  the  change  of  pre-exbting  circiunitaiices.    If 
feeliucs  of  indiscriminating  and  unreflect-  volitions,  in  any  case,  start  np  in  tlie  niad 
ing  minds,  that  it  would  be  truly  extraordi-  uncaused,  as  well  may  it  be  presumed,  that 
nary  if  the  opposite  doctrine  had  not  to  the  universal  system  of  nature  sprang  inte 
encounter  from  such,  prejudices  the  most  existence  without  any  prevloua  and  open- 
violent  and  hostile.    General  consent,  how-  ^ve  energy.   All  mquuy  into  causes  is  vain ; 
ever,  and  presumed  consciousness,  are  no  ^  reference  to  circumstances  is  absnrd : 
more  sufficient  to  establbh  the  doctrine  of  conclusions   the  most  opposite  may  widi 
philosophical  free-will,  than  the  appearance  equal  propriety  be  inferred  from  the  saow 
exhibited  by  the  sun  and  stars  of  revolving  premises ;  or  rather,  the  only  conclosion  to 
round  this  terraqueous  globe,  and  the  nni-  be  formed  is,  that  of  one  immense  mad  uni- 
versal conviction  once  entertained  of  the  Ycnal  chaos,  in  which  processea,  both  of 
reality  of  this  appearance,  can  be  consi-  mmd  and  nmtter,  are  incipient  withoat 
dered  to  have  been  irrefragable  evidence  cause,  and  operative  withoat  effecl.    If, 
of  this  popular  philosophy.    And  with  re-  on  the  other  hand,  man  l>e  uniformly  and 
gard  to  the  interests  of  virtue,  and  e? en  the  imperiously  inOuenced  by  motives,  volitioas 
honour  of  the  Deity,  tlie  nian.who  refrains  are  as  definitive,  in  definite  circomstances, 
from  tlie  disciuvsion  of  important  topics,  a.H  tlie  movements  of  palpable  mechaoiam ; 
from  a  trembling  apprehension  lest  these  and  the  determinations  of  tlie   mind  ate 
should  be  injuriously  involved  in  the  result  equally  decided  and  inevitable,  as  the  in- 
of  his  investigation,  displays  inexpressibly  clinations  of  the  balance.    The  most  aiti- 
more  of  fastidious  sensibiHty  than  of  vigo-  mated  display  of  evils,  imagined  to  re«nlt 
rous  intellect.     If  discussion  can  possibly  from  the  system  of  necessity,  will  scarcely 
evince  that  virtue  is  detrimental  or  worth-  induce  any  vigorous  and  unprejudiced  mind 
less,  instead  of  being  extolled  as  tlie  best  to  surreuder  the  only  basis  on  which  in- 
source  of  hope,  and  tlie  only  guide  to  hap-  fcreuce  can  be  formed  and  inquiry  iuti- 
pinesH,  let  it  be  mstantly  exposed  to  the  tuted.    But  the  principles  of  religion  are 
a? ersion  and  avoidance  of  mankind.    And  equally  adverse  to  free-will  with  the  axioms 
if  the  most  acute  and  profound  speculation  of  philosophy ;  and  it  is  curious  to  observe, 
can  possibly  disconnect  from  the  Supreme  that  the  doctilne  of  liberty,  under  consi- 
Being  those  qualities  of  wisdom  and  good-  deration,  mrets  with  it^  destniction  in  what 
nesit,  of  powcT  and  perfection,  which  have  may  be   regarded,   possibly,   as   the  very 
hitherto  only  appeared  the  more  clearly  to  source  of  its  existence.    Sentiments  of  reli- 
belong  to  him  the  more  his  attributes  have  gioo,  unquestionably,  suggested  the  cx|»e- 
been  investigated,  let  the  veil  be,  at  once,  diency  of  human  freedom,  to  screen  the 
rent  from  the  imagined  sanctiuir}-,  and  let  character  of  Deity  from  imputation  nn  the 
detestation  or  contempt  be  sulwtitated  for  ground  of  natural  and  moral  evil ;  and  maa 
joyful   devotion    and    humble    imitation,  was  thus  invested  with  a  paramount  and 
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mysteriotis  faculty,  by  which,  in  circnm-  comists  net  ia  mefbl  tendencies  and  affec- 

stances  precisely  the  Mime,  he  ii  capable  of  tions,  lo  confirmed  by  habit  as  to  hare  ac- 

performing  any  action,  or  its  opposite.    By  quired  almost  an  incapability  of  effectual 

a  fiAllacy,  more  reverential  than  ingenious ;  coonteraction,  a  definition  founded  on  the 

by  a  sopliisra,  such  as  in  ordinary  life  would  only  correct  theory  of  tlie  human  mind,  and 

rx()osc  its  employers  to  instant  detection  which  presents  the  most  admirable  and  inn 

and  ridicule,  this  pre-eminent  power,  tliough  pressive  lessons  of  morality,  but  in  an  h 


admitted  to  be  communicated,  is  considered  gined  principle  or  fiiculty  which  has  no  per* 
as  the  efficient  caiiKC  of  all  that  evil  which  ceivable  connection  with  character,  habit:, 
it  was  regarded  indecorom  and  blasphe-  or  afiection ;  and  in  proportion  to  the  de- 
mons to  asciibe  to  Deity.  The  responsibi-  gree  in  which  any  inteUigent  agent  can  ba 
lity  on  this  subject,  which  wat  conceived  to  supposed  to  act  from  this  unmotived  &- 
retlect  severely  on  the  cliaracter  of  God,  cnlty,  in  that  proportion  mnst  he  be  pre- 
by  this  accommodating  invention,  was  ima-  sumed  less  capable  of  forming  those  fixed 
gined  to  be  easily  and  happily  removed,  and  almost  indestructible  a^ociations  which 
Bnt  if  piety  has,  upon  this  curious  ground,  are  the  sole  security  of  moral  excellence, 
contributed  to  establish  the  bchef  in  human  Free-will,  then,  thus  appears  to  be  ui  irre- 
free-will,  it  has  no  less  decidedly  main-  concileable  hostility  with  the  fundamental 
tained  the  doctrine  of  divine  omniscience  :  principle  of  human  discusidon  and  invetli- 
yet  to  onite  these  articlf  s  in  the  same  creed,  gation,  on  every  subject  moral  or  material, 
mnst  be  regarded  by  the  unbiassed  en-  that  every  thing  which  begins  to  be  most 
qnirer  as  absolutely  and  eternally  impossi-  have  a  cause :  its  complete  operation  ex* 
ble.  How  can  it  be  within  the  power  of  chides  man  from  the  possibiUty  of  virtnona 
man  to  avoid  doing  wliat  God  fuicsees  he  liahits  as  these  can  result  solely  from  bit 
will  perform  r  or  how  can  that  remain  nn-  definite  impressibility  by  definite  circnm- 
done  wtiich  is  foreknown,  and  nnquestioo-  stances :  it  prevents  any  consislent  appli- 
ably,  therefore,  certainly  will  be  accom-  cation  of  thrisats  or  exhortation,  of  reward 
plishedf  Wliat  becomes  of  that  boasted  or  punishment;  because,  to  a  mind  oar 
liberty,  vihicb  is  incapable  of  being  exerted,  gnided  and  ungovernable  by  motive,  these 
and  tlie  exercise  of  which,  though  strangely  are  equally  useless  as  expostulation  witli  a 
d(  nied  to  be  precluded  by  iieces&ity,  it  storm,  or  advice  to  a  conflagration.  Fi* 
mnst  be  at  l^ast  admitted,  has  to  encounter  nally,  from  the  character  of  God  it  snatches 
the  most  indubitable  and  decided  certainty?  that  attribute,  without  which  Providence 
And  how  is  the  difliculty  which,  on  every  mnst  be  supposed  to  be  any  thing  rather 
other  system,  presses  from  the  considera-  than  what  the  term  naturally  implies.  lo- 
tion of  existing  e%il,  at  all  mitigated  by  stead  of  a  superintending  Deity,  foreseeiug 
an  hypothesis,  which  merely  transfers  the  every  event,  aflected  by  no  sarpriae,  and 
charge  from  the  principal  to  the  agent  ;  rabjcct  to  no  disappointment,  we  are  pre- 
from  the  Creator  to  the  creature ;  from  the  seated  witli  a  governor  at  the  bebn  of  Na* 
bestower  of  the  fiiculty  of  freedom,  who  ture,  who,  in  the  impressive  hmgoage  ot 
mnst  be  aware  of  all  its  possible  applica-  scripture,  knows  not  what  a  day  may  bring 
tions  and  consequences,  and  who  therefore,  forth :  his  arrangements  may  be  frustrated 
in  the  eye  of  reason,  intends  all  the  effect,  by  human  folly ;  his  happiness  may  be  im* 
of  the  prin«*iple  be  thus  communicate*,  to  paired  by  human  hostility :  man,  that  is  a 
the  frail  possessor  and  foreseen  abuser  of  H?  worm,  may  bafBe  the  views  of  Divine  in- 
l¥ith  respect,  moreover,  to  moral  disci-  telligence,  and  counteract  the  energies  of 
filine,  how  can  any  system,  which  has  this  Almighty  power ! 

object  in  view,  l>e  st  all  applicable  to  be-  Will  and  Testament,  u  that  dispoti- 
ing',  whose  merit  and  peifection  are  sup-  tion  of  prepay  which  is  made  by  a  person^ 
posed  to  consist  in  a  total  superiority  to  to  take  pfaice  after  his  decease.  Every 
motive ;  who  can  resist  the  strongest  appU-  person  capable  of  binding  himself  by  con- 
cations  of  menace  or  conciliation,  of  remu-  tract,  is  capable  of  making  a  will, 
neration  or  penalty ;  with  whom  caprice  Also  a  male  infant  of  the  age  of  fomtaeo 
alone  b  principle,  and  chance  dtfection ;  years  and  upwards,  and  female  of  twehrt 
and  an  indefinable,  unintelligible  power  of  years  or  upwards,  are  capable  of  maklaf  a 
selfdelermination,  witlumt  the  aid  of  mo*  will  respecting  perMmal  estates  only.  Bat 
tive,  or  even  in  dianetrical  opposition  to  a  married  voman  cannot  SMke  a  wiDy  na- 
tlk*  strongest,  is  the  snbstitote  4r  all  steady  less  a  power  be  resenred  in  a  Bnrrii^  sel* 
obieet  and  ratioaal  iadnoeasent?  With  r»-  tleaMnt ;  bnt  wberevnr  personal  property, 
f  ard  to  virtae,  in  this  syttcin,  Its  matntity  Iwwevcri  la  gtven  to  a  BiniM  nvsMn,  te 
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lier  sole  and  separate  use,  the  may  di«|K»e 
«f  It  by  will. 

If  a  feme  sole  make  her  will,  and  after- 
irards  mam*,  9urh  marriage  is  a  legal  revo- 
cation of  tlie  will.  Wills  are  of  two  kinds, 
written  and  verbal  j  the  former  is  most  usual 
and  secure. 

It  is  not  absolutely  necessary  that  a  will 
should  be  witnessed ;  and  a  testament  of 
chattels,  written  in  the  testator's  own  hand, 
though  it  have  neither  the  testator's  name 
nor  seal  to  it,  nor  witnesses  present  at  his 
pablication,  will  be  good,  provided  suffi- 
cient proof  can  be  had  that  it  is  his  hand 
writing.  By  statute  t9  Charles  II.  c.  5,  all 
devises  of  lands  and  tenements  shall  not 
only  be  in  writing,  but  shall  also  be  signed 
by  the  party  so  devising  the  same,  or  by  some 
other  person  in  his  presence,  and  by  his  ex- 
press direction,  and  sliall  be  witnessed  and 
subscribed  in  the  presence  of  the  person 
devising,  by  tliree  or  four  credible  wit- 
nesses, or  ebe  the  devise  will  be  entirely 
void,  and  the  land  will  descend  to  the  heir 
at  law. 

A  willy  «ven  if  made  beyond  sea,  be- 
queathing land  in  England,  must  be  attest* 
ed  by  tliree  witnesses. 

A  will,  however,  devising  copyhold  land, 
does  not  require  to  be  witnessed  ;  it  is  suf- 
ficient to  declare  the  uses  of  a  surrender  of 
inch  copyhold  Und  made  to  the  use  of  the 
will.  The  party  to  whom  the  land  is  given 
becomes  eptitled  to  it  by  means  of  the  sur- 
render, and  not  by  the  vrill. 

A  codicil  is  a  supplement  to  a  will,  or  an 
addition  made  by  Uie  person  making  tlie 
>ame,  annexed  to,  and  to  be  taken  as  part 
of  the  will  itself,  being  for  its  cxphination 
or  alteration,  to  add  something  to,  or  take 
something  from,  tlie  former  disposition,  and 
which  may  also  be  either  written  or  verbal, 
under  the  same  restrictions  as  regard  wills. 

If  two  wills  are  found,  and  it  does  not 
appear  which  was  the  former  or  latter,  both 
will  be  void  ;  but  if  two  codicils  are  found, 
and  it  cannot  be  ascertained  which  was  the 
first,  but  the  same  thing  is  devised  to  two 
perAon^,  both  onxht  to  divide ;  but  where 
cither  wilU  or  codicils  have  dates,  the  lat- 
ter is  couhidcred  as  valid,  and  revokes  the 
former.  See  Administrator,  Execu- 
tor, Legacy. 

WILLICHIA,  in  botany,  so  named  in 
honour  of  Christ.  Liid.  Willich,  a  genus  of 
the  Triandria  Monogynia  cliiss  and  order. 
Essential  rhararter:  calyx  four-clef^;  co- 
rolla four-cleft;  capsule  two-celled,  many- 
seeded.  There  is  only  one  species.;  ciz. 
W.  repenSy  fotmd  by  Mutis  ia  Bf  tzico. 
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WILLUGHBEIA,  in  botany,  so  nami 
in  memory  of  Francis  Willnghby,  F.  R.  S. 
genus  of  the  Penrandria  Monoe>nta  cli 
and  order.  Natural  order  of  Contort 
Apocineap,  J^insteu.  Essential  characte 
contorted;  corolla  salver-shaped;  stiem 
headed  ;  fruit  a  one  or  two-rvlled  berry  i 
pumpkin.  There  are  two  species  j  viz,  \ 
acida  and  W.  scandens,  both  natives 
Guiana. 

Wjnd.    See  Metborologt. 

Wind  gag-«v  in  pnenroatica,  an  instr 
ment  serving  to  determine  the  velocity  ai 
force  of  the  wind.  S«b  Anescometij 
Anemoscope. 

Dr.  Hales  had  varioos  contrivances  fi 
this  purpose.  He  found,  that  tlie  air  rvsl 
ed  out  of  a  smith's  bellows  at  the  rate  < 
68^  feet  in  a  second  of  time,  m  hen  con 
pre«8ed  witli  a  force  of  half  a  ponnd  iipoi 
every  square  inch  lying  on  tlie  whole  a| 
per  surface  of  tlie  bellows.  The  velocil 
of  the  air,  as  it  passed  out  of  the  tnmk  c 
his  ventilators,  was  found  to  be  at  the  rat 
of  3,000  feet  in  a  minute,  which  b  at  tb 
rate  of  34  miles  an  hour.  The  same  aatbo 
s<iys,  that  tlie  velocity  with  wrhich  impdle 
air  passes  out  at  any  orifice,  may  be  deta 
mined  by  hanging  a  light  valve  over  Vk 
nose  of  a  bellows,  by  pliant  leathern  hingei 
which  will  be  much  agitated  and  lifled  ii| 
from  a  perpendicular,  to  a  more  than  hori 
zontal  position,  by  the  force  of  the  nMhiai 
air. 

Af.  Bouguer  contrived  a  simple  instn 
ment,  by  which  may  be  immediately  disco 
vered  the  force  which  the  wind  exerts  on  i 
given  snrfiice.  This  is  a  bolk>w  tabe 
A  A,  B  B,  (Plate  XVI.  Miscel.  fig.  13)  ii 
which  a  spiral  spring,  C  D,  is  fixed,  thai 
may  be  more  or  less  compressed  by  a  rod 
FSD,  passing  through  a  hole  within  tbi 
tube  at  A  A.  Then  Imving  observed  U 
what  degree  different  forces  or  givei 
weights  are  capable  of  compressing^  the  api< 
ral,  mark  divisions  on  the  rod  in  sarh  s 
manner,  that  the  mark  at  S  may  indicate 
tlic  weight  requisite  to  force  the  spring  inta 
the  situation,  CD :  afterwards  join  at  right 
ans:1es  to  tlib  rod  at  F,  a  plane  surface, 
C  FE,  of  any  given  area  at  pleasnre  ;  then 
let  this  ia^tniment  be  opposed  to  tlie  vrind, 
so  that  it  may  strike  the  surface  perpendi- 
cularly, or  parallel  to  the  rod ;  then  will  the 
mark  at  8  show  tht:  weight  to  which,  the 
force  of  tlie  wind  is  equivalent. 

Tlie  following  Table  will  give  the  differ 
ent  velocities  and  forces  of  the  wind,  ac- 
cording to  their  common  appellations. 
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Velocity  of  the 
wind. 

Prrpendi- 
caiar  force 

X^                                                           f 1       >  9                          ^ 

on  one  sq. 

Cocmnon  ■pftrjiatioot  of 

UUm 

-i|r«t 

foot,  in 

tiie  wind. 

in  oue 

in  one 

averdupoi) 
pounds. 

hour. 

second. 

1 

1.47 

.005 

Hardly  percepti- 
bly 

2 
3 

5.93 
4.40 

.Ov'O 
.OH 

>Jiut  perceptible. 

4 

5.87 

.079 

Gentle  pleaumt 

S 

7.as 

.1(?3 

)     wind. 

10 

14.67 

.491? 

/  Pleasant  brisk 

1^ 

22.00 

1.107 

(     gale. 

so 

«5 

29.34 
36.67 

1.968 
3.075 

•  Very  brisk. 

1 

30 
36 

44.01 
61.34 

4.429 
6.027 

High  winds. 

40 
45 

58.68 
66.01 

7.873 
9.963 

1  Very  higfa. 

>50 

75.35 

12.300 

A  storm  or  tem- 
pest. 

60 

88.02 

17.715 

A  great  storm. 
A  hurricane. 

«o. 

117.36 

31.490 

TA  hnrricane  that 

teare  up  tre«8, 

100 

146.70 

49.200 

<      and  carries 
bnildin^,  &c. 

L    before  it. 

The  force  of  the  wind  u  nearly  at  the 
square  of  Che  velocity,  or  bnt  little  above 
it,  in  these  velocities.  But  the  force  it 
moch  more  tlian  in  the  simple  ratio  of  the 
sarlaces,  with  the  same  velocity,  and  this 
increase  of  tho  ratio  is  the  more,  as  the  ve- 
locity b  tbe  more.  By  accurate  experi- 
ments with  two  phmes,  the  one  of  i7j . 
square  inches,  the  other  of  32,  which  are 
nearly  in  the  ratio  of  5  to  9.  Dr.  Hntton 
fouad  their  resistances,  with  a  velocity  of 
20  feet  per  second,  to  be  the  one,  1.196 
ounces,  and  the  other,  2.642  ounces  ;  which 
we  in  the  ratio  of  8  to  17,  being  an  increase 
of  between  one>fifth  and  one-sixth  parts 
BMre  than  tlie  ratio  of  the  surfaces. 

W1NDLA.S$,  a  machine  used  to  raise 
lieavy  weights  withal,  as  gnns,  stones,  an- 
rhort,  &c.  It  is  very  simple,  consisting 
only  of  an  a»s,  or  roller,  supported  hori- 
lontaliy  at  tbe  two  ends,  by  two  pieces  of 
wood  and  a  pnlley :  tlie  two  pieces  of  wood 
■Met  at  top,  being  placed  diagonally,  so  as 
to  prop  each  other ;  the  axis  or  roller,  goes 
through  the  two  pieces,  and  turns  in  them. 
The  puHy  is  fastened  at  top  where  the 
placet  Join.  Lastly,  there  are  two  staves 
or  haiidspiket  go  through  tbe  roller,  wiiere- 
by  It  b  turned,  and  the  rope  which  comet 
over  the  fialley  it  wound  off  aod  oa  the 
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Wm  DLAtt,  in  a  riiip,  it  an  inttrtnaent  i« 
iroall  thips,  phiced  upon  the  deck,  jost  abaft 
the  foremast.  It  is  made  of  a  piece  of  thn* 
ber  six  or  ei^t  feet  square,  in  form  of  an 
axle-tree,  whose  length  is  placed  horison* 
tally  upon  two  pieces  of  wood  at  the  endt 
thereof,  and  upon  which  it  is  turned  about 
by  the  help  of  handspikes  put  into  holet 
made  for  that  purpose.  This  iustmmeat 
serves  for  weighing  anchors,  or  hoisting  of 
any  weight,  in  or  out  of  the  ship,  and  will 
purdiTse  much  more  tlian  any  capstan,  and 
that  withbnt  any  danger  to  those  that 
heave ;  for  if  in  heaving  the  windlass  about, 
any  of  the  handspikes  should  ha|ipen  to 
break,  tlie  windlass  would  pall  of  itself. 

WINDMILL^  a  kind  of  miU,  the  inter* 
nal  parts  of  vrhich  are  much  the  same  with 
those  of  a  vrater-mill ;  from  which,  howevafy 
it  differs,  in  being  moved  by  the  impulse  of 
the  wind  upon  its  vanes  or  sails,  which  are  to 
be  considered  as  a  wheel  on  tho  axle.  Pfaite, 
Windmill,  u  a  vertical  section  of  a  vriiidniill 
of  that  kind,  which  is  called  a  taN>ek-mill, 
u  e.  when  the  building,  the  atrill,  and  machi- 
nery are  fixed,  and  the  head  of  the  mill  sup* 
porting  the  axis  of  tbetuib  turn  round  upon 
It.  A  Aare  the  wallt  of  the  mill-houie,  which 
it  longer  one  way  than  tha  other,  and  the 
tection  it  through  the  shortest  tide;  in  thi« 
direction  it  will  but  just  contain  the  machi- 
nery, and  leave  a  passage;  in  the  other 
direction  the  house  is  longer,  and  is  used  at 
a  vrarehoute  to  stow  the  com  and  flour. 
The  roof  of  the  house  it  framed  of  laige 
beams,  a  flooring  it  hud  on  tliese  beamt, 
and  then  tho  whole  it  covered  with  theet 
load.  Eight  long  upright  beams,  B  B,  are 
framed  into  the  roof  of  tho  house,  and  dit* 
posed  round  in  a  circle;  at  the  upper  angle 
they  support  a  circiiUr  kirb,  DD;  the 
eight  uprights,  B  B,  j|re  braced  by  crosa 
pieces  framed  l>etween  them,  so  as  to  ren- 
der the  whole  bnilding  very  staunch  ;  the 
outside  is  covered  with  weather-board,  just 
to  shoot  off  the  rain,  but  open  enough  to 
admit  tlie  vritid  to  pass  freely  through  the 
house.  Upon  the  upper  fixed  kirb,  D  D, 
thirty-six  rollers  are  placed  ( two  of  them  ate 
seen  in  the  section) ;  these  rollers  turn  in  mor- 
tices, cut  through  a  circular  ring  of  wood, 
which  ke<*ps  the  thirty-eix  rollers  in  their 
places,  and  at  their  proper  distancet  from 
one  another.  The  roUen  support  another 
circuUir  wooden  ring,  ««,  on  which  the 
head  of  tlie  mill  ii  fnuned.  Thb  frmii^ 
contistt  i/f  two  beaan,  A,  halved  into  the 
ring,  parallel  to  the  mala  axit  of  the  tail^ 
iucHidiBg  the  great  cog  wheel  betweea 
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f  bem,  only  one  of  them  is  nhown  io  the  fi  j^if  ^» 
the  other  being  tiken  away  in  the  tertion. 
Two  rron  beams,  d  and  e^  bolted  upon  b  6, 
supports  Uie  bearings  for  the  main  axis,  and 
another  cro«s  beam.y*,  bolted  to  the  noder- 
side  of  6,  to  sustain  the  npper  bearing  for 
the  vertical  axi9. 

We  now  cone  to  speak  of  the  machinery : 
H  H,  are  two  of  the  fotir  sails  seen  edge- 
ways ;  the  broad  part  of  the  satis,  which  is 
covered  with  cloth,  is  set  obUqueJto  tlie 
plane  of  the  sails  motion,  and  the  axis  of 
the  5aib  is  set  in  the  direction  of  the  wind ; 
it  is  by  the  action  of  the  wind  npon  the 
•bliqne  sail,  that  it  is  made  to  revolve  on 
its  axis;  the  wind  acts  constantly  as  a 
wedjee  upon  the  saiU,  and  thus  drives  them 
ronnd.  TIte  foar  sails  are  firmly  bolted  to 
an  iron  cross,  e,  cast  in  one  piece  with  the 
main  :  mh  c  d  efff  is  a  wooden  pole  fixed 
on  at  the  intersection  of  the  fonr  sails,  and 
forming  a  continoation  of  the  axis ;  four 
ropes  are  extended  from  the  end  of  the 
pole  to  the  end  of  (he  sails,  and  hauled 
tight  by  a  block  of  pnlleys,  by  these  the 
•ails  are  stiffened,  and  prevented  from  bend- 
ing by  the  action  oi  the  wind  upon  Ihem  : 
h  m  tiie  main  cog  wlieel,  fixed  npon  the 
Iron  axis,  and  turning  ronnd  with  it ;  it  has 
a  fiexible  ring  of  wood,  composed  of  five 
segments,  and  jointed  together  by  iron 
lunges  and  compassing  it ;  one  end  of  this 
ring  of  wood,  called  the  biakc,  is  fastened 
by  a  joint  to  the  under  bide  of  ttie  beam,  b ; 
the  other  end  comes  loond  nearly  to  the 
s»me  point,  and  is  fastened  to  a  long  le- 
ver, i,  called  the  brake  lever.  When  this 
lever  is  lifted  up,  the  brake  is  liAed  off 
from  the  wheel,  aiid  does  not  touch  it  on 
any  p:irt,  and  the  wheel  and  sails  can  turn ; 
but  wlirn  the  lever  is  suffered  to  fall  down, 
the  brake  closes  rooini  the  wheel,  and  pre- 
vents the  wheel  and  sails  from  turning. 
The  brake  lever  is  lifted  up  by  a  rope,  Jk, 
which  hang!«  down  in  reach  of  the  miller 
when  standing  on  the  ^tage,  1 1,  built  roumi 
the  mill  for  the  purpose,  as  also  for  cloth- 
ing or  unclothing  the  saih.  When  the 
brake  is  to  be  liehl  up  for  any  length  of 
time,  Mhile  the  mill  is  at  work,  the  brake 
rope  iji  hooked  on  a  hook  driven  into  one  of 
tlie  uprights  B  B.  The  head  of  the  mill 
can  be  turned  round  npon  the  thirty-six 
rollf-rs,  to  set  the  sail  round  in  the  proper 
direction  to  meet  the  wind.  The  fixed 
kirb,  n  D,  ha^  a  rins  oV*  cogs  all  ronnd  its 
outside,  ^hich  woik  with  a  pinion  on  a 
spindle,  /,  turning  in  a  socket  fixed  by  iron 
braces.    To  the  moveable  bead  of  tlie  mill. 
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on  the  npper  end  of  the  spindle,  f,  a  crowi 
wheel  is  fixed,  which  is  tamed  by  a  insB 
pinion  on  the  same  spindle,  with  a  wbeelf 
fa,  round  which  an  endless  rope  nnis,  and 
which  hangs  down  in  reach  of  the  mSkr 
when  on  the  stage,  I.  By  palling  dowa 
one  side  of  the  endless  rope  he  tnrm  the 
wheel,  m,  and  by  the  pinion  the  crows 
wheel,  and  its  pinion,  which  acting  agaiast 
the  teeth  in  the  kirb,  D,  tarns  the  besd 
roimd  upon  the  thirty-six  rollers,  and  pati 
tlie  sails  in  any  position  according  to  the 
wind  :  0  is  a  roller  tnming  npon  an  iroa 
pin  fiiotened  to  the  under  side  of  the  beao, 
h,  and  acting  against  the  inside  of  tlie  kirb; 
another  similar  roller  is  fixed  to  the  other 
beam,  which  is  parallel  to  b ;  their  nse  if  ts 
keep  tlie  head  steady  npon  tlie  roUers, 
otlierwise  the  head  uiijglit  he  thrown  back- 
vrards  by  the  action  of  the  wind  npon  the 
ssils.  llie  upper  part  of  the  head  is  fig^t 
framing  and  tliin  hoards,  covered  vritfa  cop- 
per just  to  exclnde  tlte  rain.  Ttie  miiB 
cog-wheel.  A,  turns  a  tmndle,  K,  on  the  ap* 
per  end  of^  a  long  vertical  shaft,  Li  L,  m^soA 
comes  down  to  the  ground,  and  tarns  ia^a 
socket  snpported  on  masonry  at  M  :  ^  is  a 
crown  wheel  of  fifty-six  teetli  tnming  ano* 
tlier  wheel  of  seventeen  teeth  on  horiconti), 
whidi  has  riggers,  f^^  on  it  to  tnm  boltiag 
mills  and  dressing  machines  in  the  upper 
room.  In  the  lower  room  a  lai^fe  spur- 
wheel,  ty  of  seventy-two  teeth,  is  fixed, 
and  turns  a  nut  on  each  side  of  it,  one  of 
twenty-eight,  th«  other  of  twenty -aix  teeth, 
on  the  spindles  of  their  respective  mill- 
stones, r  and  s. 

The  construction  of  the  mill  for  irrinding 
fiour  is  well  explained  in  the  article  Mill, 
to  which  we  refer  our  readers. 

Wind  sails,  in  a  ship,  are  made  of  the 
common  sail  cJoth,  and  are  nsuaDy  betvieea> 
twenty-five  and  thirty  feet  long,  accofding 
to  the  size  of  the  ship,  and  are  of  the  form 
of  a  cone  ending  obtusely  :  when  they  aie 
made  nse  of,  they  are  hoisted  by  it>pcs  ta 
about  two- thirds  or  more  of  their  he^f, 
with  their  bases  distended  circularly  hoopt^ 
and  their  apex  hanging  downwards  ia  the 
hatchwikys  of  the  sliip  ;  above  each  of  thete 
one  of  tlie  common  rails  is  so  disposed,  that 
the  greatest  part  of  the  air  rnshing  agaiafl 
if,  is  directed  into  the  wind-sail,  and  con- 
veyed, as  through  a  funnel,,  into  the  upper 
parts  of  tlie  body  of  the  ship. 

WINDAGE  of  a  /pnr,  the  difference  be- 
tween the  diameter  of  the  bore,  and  the 
diameter  of  the  ball. 

WINE.  See  FERMEXTATioif,  &c.    AA 


WIN 

%^xi/H  contain  an  acid,  alcohol,  tartar,  ex- 
tract, aroma,  and  a  colouring  matter.    The 
pretence  and  nature  of  each  of  thcM  prin- 
ciples may  be  ascertained  in  the  following 
way.    1.  Acid.    All  wines,  even  the  softest 
and  mildest,  redden  Ktmps,  and  therefore 
contain  an  acid.    Tliis  aliounds  however 
chiefly  in  the  thin  wines  of  wet  and  cold 
climates,  where  the  f^npe  juice  or  must 
coBtams   but  a  small   portion   of  sogar. 
When  wine  has  been  boiled  to  extract  the 
brandy,  the  liquor  that  remains  in  the  still, 
and  is  dirowu  away  at  meless,  is  a  sour  nau- 
seous fluid  with  an  acrid  and  burnt  flavour. 
When  filtered  and  allowed  to  remain  at  rest 
for  a  time,  it  deposits  a  gpod  deal  of  ex- 
tractive   matter,    becomes   covered    with 
mould,  and  then  contains  a  notable  quan- 
tity of  acetous  acid,  which  may  be  sepa- 
rated by  distillation.    The  acid  is  however 
not  entirely  acetous,  at  least  not  till  after 
standing  a  considerable  time,  for  it  precipi- 
tates and  forms  an  insoluble  salt  with  lime 
water,  and  with  the  soluble  salts  of  silver, 
lead,  and  mercury,  and  appe«irs  to  be  the 
onlac  acid  mixed  with  a  httle  citric»  both 
of  which  are  converted  into  vinegar  by 
•pOBtaaeotts   decomposition.     The   wines 
that  contain  the  greatest  quantity  of  theta 
adds  yield  the  worst  brandy,  nor  is  there 
aiiy  anethod  yet  known  of  separating  or 
■eutraliaing  the  acid  without  materially  in- 
Jnriag  the  l|ifiility,  or  lessening  the  quantity 
of  the  ardent  spirit.     S.  Alcohol.     The 
existence  of  this  principle  and  mode  of,  ex* 
traction  by  distilhition  has  been  fully  de* 
scribed  under  the  article  brandy.     The 
quantity    of  alcohol    varies    prodigiously. 
Tlie  strong,  rich,  full-bodied  wines  of  the 
warmer  vine  countries  will  yxM  as  much 
as  a  third  of  ardent  spirit ;  whilst  the  thm 
Ught  win^s  will  of\en  give  no  more  than 
about  one-sixteenth  of  the  same  strength. 
5.  Tartar.    Tliis  substance  has  also  been 
fully  described  in  its  proper  place.    Tartar 
is  not  altogether  a  product  of  the  fermen- 
tation of  wine,  since  it  is  contained  in  must, 
though    in    small    quantity.     4.    Extract. 
Mnst  contains  an  abundance  of  extractive 
matter,  which  materially  assists  the  fermen- 
tation, and  is  afterwards  found,  in  part  at 
least,  in  the  lees,  but  another  portion  may 
be  obtained  from  the  wine  by  evaporation. 
It  ia  also  extract  that  mixes  with  and  co* 
lours  the  tartar.    By  age  the  quantity  of 
extractive  matter  diminisliea.    5.  Aroma. 
4U  wines  possess  a  nernliar  aad  gfatefol 
smell,  vrhirli  would  inmi*ate  a  distinct  aro* 
matic  pf  inciple,  hot  it  baaatfcr  beta  ax- 
VOL.  VI. 
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hibited  ui  tlie  form  of  essential  oD,  or  cOh* 
densed  in  any  smaller  quantity  by  distilfa^ 
tion  or  any  other  mode.  To  irive  wine  all 
its  aroma  it  should  be  fermented  lery 
slowly.  6.  Colouring  matter.  The  husk 
of  the  red  grape  contains  a  good  deal  of 
colour,  which  is  extracted  when  the  entire 
fruit  is  pressed,  and  becomes  dissolved  ka 
the  wine  when  the  fermentation  is  com* 
plete.  Many  substances  will  separate  the 
colouK  If  lime-vrater  is  added  to  high-co- 
loured wine  a  precipitate  is  formed  (S*  m- 
lat  of  lime  that  carries  down  with  it  all  the 
colouring  matter,  which  cannot  again  be 
separated  either  by  water  or  alcohol.  But 
if  wine  alone  is  evaporated  gently  to  dry- 
ness, and  the  reiidne  treated  widi  alcohol^ 
the  colouring  matter  dissolves  the  rein.  We 
may  add  too,  that  the  natural  colour  of 
wine  is  entirely  and  speedily  destroyed  by 
the  addition  of  hot  well- burnt  charcoal  hi 
pretty  fine  povrder.  The  colour  of  red 
wine  in  the  state  in  which  we  receive  it  is 
not  entirely  tliat  of  the  grape,  but  is  given 
by  other  colouring  substances,  which  how- 
ever are  quite  innoxious. 

WINGED,  in  botany,  a  term  applied  to 
such  stems  of  pbmts  as  are  furnished  all 
their  length  witfi  a  sort  of  membranaceous 
leaves,  as  the  thbtle,  &e.  Winged  leaves, 
are  such  as  consist  of  divers  little  leaves, 
ranged  in  the  same  direction,  so  as  to  ap- 
pear only  as  the  same  leaf.  Such  are  the 
leaves  of  agrimony,  acada,  ash,  Ace.  Wing- 
ed seeds,  are  such  as  have  down  or  habs  on 
them,  which,  by  the  help  of  the  wind,  ars^ 
carried  to  a  dbtance. 

WINGS,  hi  herakby,  are  borne  some 
times  smgle,  sometimes  in  pairs ;  in  which 
case  they  are  called  coiyoined.  When  the 
points  are  downward,  they  are  said  i  to  be 
inverted ;  when  up,  elevated. 

Wings,  in  miUtary  affiurs,  are  the  two 
flanks  or  extremes  of  an  army,  ranged  in 
form  of  a  battle ;  being  the  right  and  left 
sides  thereof. 

Wings,  hi  fortification,  denote  the 
longer  Mes  of  horn-works,  crown-works, 
teuailles,  and  the  like  out- works ;  including 
the  ramparts  and  parapeu,  with  vrhich  they 
are  bounded  on  the  right  and  left  from 
their  gorge  to  their  front. 

WINTERA,  in  botany,  so'naned  from 
Captain  William  Winter,  who  brought  the 
bark  of  this  tree  firom  the  Straits  of  Haicei* 
hill,  a  geoas  of  the  Polymidlria  Tetiag3mia 
cfana  and  ofder.  Natmal  order  of  Magno- 
lifls,  Jossieo.  Essential  character:  calys 
thrao-hihod}  petab  six  or  twelve; 
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clab-shap«d}  styles  none;  berriet  fenr  or 
m^U  obowMtt,    There  are  three  species. 

\lr  IRE  draw'mfr^  tlie  art  of  drawiii||r  out 
long  b«rf  of  meUl,  by  pulUng  it  through 
holes  in  a  pbUe  of  steel,  or  other  fit  metallic 
compound.  In  order  that  a  wire  may  be 
drawn,  it  is  requisite  that  the  metal  should 
have  considerable  tenacity.  Gold,  siWer, 
irou,  steel,  copper,  and  their  compounds, 
are  most  commonly  used  in  the  arts.  The 
process  is  of  considerable  simpKdty.  A 
number  of  holes,  prof^ressirely  smaller  and 
smaller,  are  made  in  a  pUte  of  steel,  and 
the  pointed  end  of  a  bar  of  metal  being 
passed  through,  one  of  them  is  forcibly 
drawn  by  strong  pinchers,  so  as  to  eloD« 
gate  it  by  the  pressure  arising  from  the 
re-artion  of  the  .greased  hole :  thb  is  the 
wire ;  and  it  is  again  passed  in  Uke  mamier 
through  another  bole  a  little  smaller;  and, 
by  continuing  tlie  process,  the  wire  has  its 
length  increased,  and  its  diameter  diminish' 
ed,  to  a  very  great  degree.  The  largest 
wire  may  be  nearly  an  indi  in  diameter,  and 
the  smallest  we  have  seen  was  about  one- 
thonyaiidth  part  of  an  inch;  but  we  are 
assured,  that  silver  wire  has  been  made  one- 
fifteen-hundredth  of  an  inch  in  diameter. 
The  size  of  these  small  wires  may  be  ascer* 
tained  from  the  weight  of  a  known  measure 
of  length,  and  the  speci6c  gravity  of  the 
metal.  Or,  less  correctly,  the  wire  may  be 
wound  round  a  pin,  and  the  number  of 
turns  counted  which  make  a  given  length. 

Wires  are  drawn  square,  and  of  other 
Imtres  in  tlieir  sector.  In  particular  they 
are  drawn  grooved,  so  that  any  small  part 
will  form  the  pinion  of  a  clock  or  watch 
work. 

As  the  violent  action  of  tlie  drawing  plate 
renders  tlie  wire  hard  and  brittle,  it  is  ne- 
cessary to  anneal  it  several  tiroes  during 
the  course  of  drawing.  Very  small  holes 
are  made  by  hammering  up  the  larger,  and 
the'point,  in  very  thin  wire,  is  made  by  roll- 
ing or  crushing  the  end  by  a  smooth  bur- 
nishing tool  upon  a  polbhed  plate. 

It  is  said  that  sotl  steel  is  a«  good  fur  the 
wire.drawer*s  plate  a«  that  which  is  hard, 
or  as  the  compound  material  which  comes 
from  France  in  wire  plates,  and  is  highly 
esteemed.  Tliis  has  not  been  yet  chemi- 
cally examined. 

WiRC  <if  LapUmd.  The  inhabitants  of 
Lapland  have  a  sort  of  shining  sleiidcT  sub- 
stance in  use  among  them  on  several  occa- 
sions, which  is  maci)  of  the  thickness  and 
appearance  of  our  silver  wire,  and  is  there- 
fore called,  by  tliose  who  do  not  examine 


WIT 

its  stnictnre  or  aobstance,  Lapfamd  wire- 
It  is  made  of  the  sinews  of  tlie  retn-deeTf 
which  being  carefiilly  aeparated  in  the  cu- 
ing, are  by  the  women,  after  «tf*afc»"g  in  «i> 
tcr,  ami  beating,  spun  ioto  a  sort  of  thread, 
of  admirable  fineness,  and  strengith,  whea 
wrought  to  the  smallest  filaments ;  but  when 
hirger,  is  very  strong,  and  fit  Ibr  the  par- 
poses  of  strength  and  force.  Their  wire, 
as  it  is  called,  is  made  of  the  finest  of  these 
threads,  covered  with  tin.  Tlie  women  ds 
this  business,  and  the  way  tlicy  take  is  to 
melt  a  piece  of  tin,  and  placing  at  the  ed^ 
of  it  a  horn  with  a  bole  through  it,  thej 
draw  these  sinewy  threada,  covered  iiitb 
the  tin,  through  the  Iwley  wbich  preveots 
their  coining  out  too  thick  covered.  This 
drawing  is  performed  with  their  teeth :  and 
there  is  a  small  piece  of  bone  placed  at  the 
top  of  the  hole,  where  the  wire  is  made 
flat,  so  that  we  always  fiud  it  rounded  oa 
all  sides  but  one,  where  it  ia  flaL  T%is 
wire  they  use  in  embroidering  their  clolbes 
as  we  do  gold  and  silver;  they  often  sell  it 
to  strangers,  under  the  boiiou  of  its  baviiif 
certain  magical  virtues. 

WIT,  a  fiicnlty  of  the  mind,  consistiag, 
according  to  Mr.  Locke,  in  the  aasenhbag 
and  putting  together  of  thhse  ideas,  with 
quickness  and  variety,  in  which  any  reaen- 
bhmce  or  coogruity  can  be  found,  in  order 
to  form  pleasant  pictures  and'agreeable  vi- 
sions to  the  fancy.  This  facnlly,  the  same 
author  observes,  is  just  the  contrary  of 
judgment,  which  consists  in  the  separating 
carefully  from  one  another,  such  ideas 
wherein  can  be  found  the  least  difference, 
thereby  to  avoid  being  misled  by  aimihtnde 
and  affinity,  to  uke  one  thin^  for  another. 
It  is  the  metaphor  and  allusion,  wherein^ 
for  the  most  part,  lies  the  entertainment 
and  pleasantry  of  wit,  which  atrikes  so 
lively  on  tlie  fancy,  and  is  thi^refore  so  ac- 
ceptable to  all  people,  becanse  its  beanty 
appears  at  first  sight,  and  there  is  required 
no  labour  of  tliought  to  examine  what  tmtb 
or  reason  there  is  in  it.  The  mind  withooW 
lookino  any  further,  rests  satisfied  with  the 
agreeableness  of  the  picture,  ai»d  the  gaiety 
of  the  imagination  ;  and  it  is  a  kind  of  af- 
front to  go  about  to  examine  it  by  the  se- 
vere rules  of  troth  or  reason.  Wit  b  also 
an  appellation  given  to  tlie  person  possess- 
ed of  this  faculty ;  aud  here  the  trae  wit 
must  liave  a  quick  succession  of  pertinent 
ideas,  and  the  ability  of  arranging  and  ex- 
pressing them  in  a  lively  and  entertaimnii 
manner;  he  roust  lit  the  same  time  liave  a 
great  deal  of  energy  and  delicacy  in  bis  aeo- 
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timeote}  hit  imifiimtioD  mint  be  s|Mrigbtly  the  court  maybe  of  as  littlf  prejudice  to  fbeni- 

and  antoeaUe,  withont  any  thhi^  of  parade  selTes  as  possible ;  and  the  Court  of  King's 

or  vaoify  in  his  di»cour8e :  but  it  is  not.  Bench  held,  that  notice  at  two  in  the  after- 

howerer,  en?intial  to  the  character  of  a  wit,  noon  to  attend  the  sitting  that  eTdung  at 

to  be  ever  hunting  aftrr  the  brilliant,  study-  ^Westminster  was  too  short  a  time, 

ing  sprightly  turns,  and  affecting  to  say  no-  Where  a  witness  cannot  be  present  at  a 

thing  but  what  may  strike  and  surprise.  trial,  he  may,  by  consent  of  the  plaintiff  and 

WITENA-mof,  or  Witena  gemote  among  delinidant,  or  by  rule  of  court,  be  examined 

our  Saxon  ancestors,  was  a  term  which  upon  interrogatories  at  the  judge's  chsuifr> 

literally  signified  the  as<(rmbly  of  the  wise  hers.    No  witness  is  bound  to  appear  to 

men,  and  was  applied  to  the  great  council  give  evidence  in  a  cause  unless  liis  reason- 

of  the  nation,  of  latter  days  called  the  par-  able  expense  be  tendered  him ;  and  if  he 

Uaroent.  appear,  till  sncli  charge  u  actually  paid  him» 

WITHERINGIA,  in  botany,  so  named  in  except  he  both  resides  and  b  summoned  to 

honoorof  William  Withering,  M.  D.  P.  R.  S.  give  evidence  within  the  bills  of  mortality, 

a  genos  of  the  Tetrandria  Monogynia  class  ^ce  Arrbst,  Etidence,  Privilege. 

and  order.    Natural  order  of  Lurids.    So-  WITSENIA,  in  botany,  a  genus  of  the 

lanesp,  Jussieu.  Essential  character :  corolla  Triandria  Monogynia  class  and  order.    Na- 

sabcampannlate,  with  four  bumps  in  the  tural  order  of  Ensats.      Irides,  Jussieu. 

tube;  calyx  very  small,  indistinctly  four-  Essential  character:  corolla  onepetalled, 

toothed ;  perirarpium  two-celled.     ITicre  cylindrical,  9ix-parted ;  stigma  emarginate ; 

b  only  one  species ;  viz.  W.  soianacea,  a  capsule  stiperior.    Tlicre  is  only  one  sp«- 

native  of  South  America.  cies ;  viz.  W.  maura,  a  native  of  the  Capo 

WITHERITE,  in  mUieralogy,  a  species  ©f  Good  Hope. 

of  the  genus  Barytes:  it  is  commonly  of  a  WOAD.    See  Isatis. 

light  yellowish  grey  colour,  usually  massive,  ^^^^     g^  ^^^^ 

but  sometunes  crystaUiied :  specific  gravity  ^   pp  a  m   ;-  »s»«»1a^  >•  «  ^mm^^u^ 

about  4.5.    It  melts  without  addition  be-  .  V^^  •*  "!!S?^*     VS!^ 

fore  the  blowpipe  into  a  white  enamel.    It  ^  ^^^  ^:^'^^^7^^^^^^^ 

dissolves  with  effervescence  in  acids:    it  <>«iTey»l»    black  and   hnmntth   Mack, 

comistf ,  accoiding  to  Klaproth,  of  sometimes  mchnuig  to  rtUttyh^      It 

f            ~»            r    —f  occurs  massive  and  also  crystalUfted^apedfie 

Carbonate  of  barytes....  98.S46  gravity  somewhere  between  6  and  7.    Il 

^      Carbonate  of  strontian..    1.703  decrepitates  before  Hw  blow^pipe,  and  it 

Alumina  with  iron 0.045  infiuible  even  frith  iMtnx.    Spedmeai  bavn 

Carbonate  of  copfier.. ..    Q.OOtt  been  analysed  bj  several  chemkia :  neeord* 

KMt.ouO  *°S  ^  Klaproth  and  Vanqnelin  it  eoiis^  o/ 

■■     ■  KUproUi. 

But,  according  to  other  chemists,  it  con-  Molybdicacid 46.9 

tisUof  Oxide  of  iron 5l.f          \ 

Loss 51.9 

/  ^^^ 74.5  — 

Carbonic  acid t6.5  ^_ 

100.0 

It  occurs  in  veins,  heavy  spar,  lead  glance,  Molybdir  acid. 67.00 

blende,  and  calamine,  and  is  found  in  Lan-  Oxide  of  manganese...    6.<5 

cashure.  It  is  a  very  active  poison ;  bat  com-  Oxide  of  iron 18.00 

billed  with  muriatic  acid  it  may  bensed  Silica 1*50 

frith  great  caution  in  cases  ofseroplinla.  Loss 7M 

WITNESS,  in  Uw,  one  who  is  swoin  to  loo.oo 

ghre  evidence  in  a  cause.    If  a  man  be  sob-  •            yearns, 

pcamd  as  a  fritnets  upon  a  trial,  be  must  .                   ^^       . ,    ^ 

appear  fai  court  on  pain  of  1001.  to  be  for-  It  occurs  in  prmntfre  monutalns,  and  In  the 

Mted  to  the  kiiif,  and  lOL  together  with  oldest  formatioaa.    It  m  Rsrtiy  accompa* 

damages  equivalent  to  the  kMS  sartidMd  by  n>od  frith  tin,  and  distingniibed  from  tia- 

the  fsant  of  his  evidence  tn  tbn  party  ag-  atone  by  its  atrenk,  which  is  reddlA  bmsm, 

grieved.    Bnt  fritneaies  onghc  to  bwre  a  wbef«atthnlofti»ftOB«ia|iey,    SeeTkn. 

reasonable  time,  that  their  attendance  upon  WOOD.    See  TkSBSR.    The  wood  of 
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vegetables  consiats  of  fibres,  impreputed  same  pita  with  tlie  letten: 

with  a  variety  of  the  natural  juices  of  the  the  otber,  tbere  is  required  a 

plant,  as  muctlai^e,  resin,  colouring  matter,  separate  inpression.     The  catten  in  wmi 

extract,  ewential  oil,  sugar,  &c.     AU  of  begin  with  preparing  a  plank  or  Mock  flf 

^ese  may  be  obtained  from  one  or  other  the  sise  and  tUckseaa  xeqntredy  and  very 

kind  of  wood,  by  applying  those  menstrua  even  and  smooth  on  the  side  to  he  cat:  fa 

«bich  disMlve  these  su^tances  in  their  this  they  usaally  take  peaivtree,  or  ksi; 

natural  sute.    If  a  piece  of  wood  be  boiled  but  the  latter  is  best,  aa  beiog  ckaest,  ad 

in  a  great  quantity  of  water,  till  it  no  longer  least  liable  to  be  worm  eatea.    On  lUi 

gives  out  taste  or  smell,  and  if  it  be  afUr-  block  they  draw  their  dcaig^  with  a  pea  a 

wards  digested  in  alcohol,  the  substance  pencil,  exactly  as  they  woiUd  have  it  pnsl- 

which  remains  is  the  woody  fibre.    It  is  ed ;  or  they  fiisten  the  <leaign  drawn  oa  ft- 

cither  in  a  fibroos,  lamellated,  or  pnlvern-  per  upon  the  block  with  paste  and  a  inh 

lent  form.    This  substance,  wtiich  is  more  vinegar,  the  strokes  or  lines  tamed  tswwdi 

or  less  coloured, has  neither  taste  nor  smell;  the  wood.    When  the  paper  is  dry,  thej 

is  not  altered  by  exposure  to  the  air;  and  is  wash  it  gently  with  a  spotige  dipped  in  «»- 

insoluble  in  water  and  alcohol.    When  it  is  ter,  and  then  take  it  off  by  little  and  itth. 

heated  in  contact  with  air,  it  Mackeni,  ex-  rubbing  it  first  with  the  tip  of  the  fiager, 

bales  dense,  acrid,  pungent  fumes,  andleaves  till  nothing  is  left  on  the  bloek  hat  the 

behind  a  coaly    matter,  vibich  coes  not  strokes  of  iakohat  fona  the  dcaigBy  wfaitk 

change  its  form.     Ey  reducing  it  to  ashes,  mark  out  what  part  of  the  block  is  ts  bs 

it  is  found  to  contain  a  little  potash,sulpliate  spared  or  left  standing.     The  rest  they  est 

of  potash  and  lime,  and  phosphate  of  lime,  off  very  carefiilly  wi^  the  points  of  veij 

When  it  h  distilled  in  a  retort  it  yields  vra-  sharp  knives,  chissHs,  or  graTcrs,  arroidhf 

ter,  acetic  acid  contaminated  with  oil,  a  to  the  bigneu  or  delicacy  of  the  work, 

tbick  oily  matter,   carbonated  hydrogen,  WooDjMdccr.    See  Picus. 

and  carbonic  add  gases,  and  a  portion  of  WOODSTONE,    in  niisieralogy.     Sss 

ammoais,  combined  with  acetic  add.    The  HoaNsroMS. 

pare  Kgaeoos  fibre  is  decomposed  by  being  WOODTIN,   in  mineralogy.    See  Tn 

heated  with  strong  nitric  add,  and  yidds  a  ore. 

▼ery  considerable  quantity  of  oxalic  and  WOOF,amoagaannfiu^tnrets,thethr«idi 

aalie  acid.    The  sar&ce  of  wood  is  readily  which  the  weavers  shoot  across  with  aa  is- 

stained  by  a  variety  of  sabstances ;  and  if  straraent  called  die  sliottle. 

these  are  allowed  to  rcaiain  in  contact  vrith  WOOL,  the  covering  of  sheep,    F^ 


it,  they  sink  into  tbesnbstance  of  the  wood,  fleece  consists  of  wool  of  aeTeral  nififki 

which  oftea  prodoccs  a  very  agreeable  cf>  and  degrees  of  fineness,  which  the  derieis 

Ibct  ia  cabinet  work.  therein  take  care  to  separate. 

Wood,  cuitmg  ta,  u  used  for  varions  pur-  The  fincnea  and  plenty  of  oar  wool  a 

poses;  as  for  initial  and  figured  letteil,  owing,  in  a  great  measare,  to  the  short  sweet 

head  aad  tail-pieces  of  books;  and  even  for  gran  ia  many  of  oor  pastareo  and  dovras; 

schemes,  asatheaiatieal  aad  other  figures,  though  the  advantage  of  oar  aheep  fiidii^ 

to  save  te  expense  of  engraving  oa  cop-  on  this  graa  all  the  year,  without  hetag  ob- 


per:  and  far  prints,  aad  staaps  tor  papers,  liged  to  be  shut  up  under  cmpcr  daring  the 

calicoes,  linens.  Sic.   The  iaveatioa  of  catt-  winter,  or  to  secure  them  firom  wolves  at 

lag  ia  wood,  as  weB  as  that  in  copper,  is  other  timM,  contributes  not  a  little  to  it. 
ascribed  to  a  goMsaiith  of  Florence ;  bat        This  substance,  the  material  of  sach  ia- 


Albeit   Dorer  and  Lncas   brought  both     portant  aannfiictBres, 

these  arts  to  peifectioa.    Aboat  two  hun-     nous  cfaeaiical  properties,  none   oT 

drsd  years  ago,  the  art  of  catting  in  wood     however  are  mach  iOastiated  by  Che  va- 


carried  to  a  very  great  pitch,  aad     rioos  operations  perfotaied  osi  it 
might  evea  ne,  for  beauty  aad  justness,     lactnre,  almost  aU  (that  of  dyiug  excepted) 


with  that  of  engraring  oa  copper:  at  pre-  being  purely  awchaaical  prooesMa.  Soaw 
seat  it  is  anch  neglected,  the  apphcatioa  of  of  the  simple  chemical  properties  of  wool 
artists  being  wholly  eaiplojed  oa  copper,     have  been  examioed  by  Bf .  Achard. 


as  the  more  easy  and  promisiBg  proviace :     compared  vrith  the  corresponding  proper- 
not  bat  that  woodea  cots  haTe  the  advaa-     ties  of  the  hair  of  diArcnt  ■^a.^^Sff     xhe 


tags  of  those  la  copper  ia  aaay  respecto;     copious  generatiaa  of  oxalic  add  by  treat 
chke^y  ibr  figures  aad  derices  ia  books;  as     awot  of  wool  vrith  aitric  acsd,  has  beca 


bai^gpriated  at  the  siae  taae  and  ia  the     particahtfly  described  and  ezpls^Bcd  bv  M. 


WOOL. 


BertboDet  in  hit  beavtiftil  researcbet  on 
animal  matter;  and  the  great  tolTent 
power  of  tlie  caottic  6xe(l  alkalies,  has 
l>eei^  happily  applied  to  some  ose  by  M. 
Cbaptal  as  a  saponaceous  compound. 

Wool  in  the  state  in  which  it  is  taken 
from  the  sheep  is  always  mixed  witli  a  great 
deal  of  dirt  and  foulness  of  different  kinds, 
and  in  partiniUr  is  strongly  imbued  with  a 
natural  strong  smelling  grease.  Tbe«e  im- 
purities  are  got  rid  of  by  washing,  fulling, 
and  combing,  by  which  the  wool  is  render- 
ed remarkably  white,  sof^,  clean,  light,  and 
springy  under  the  hand.  When  boiled  in 
water  for  several  hours  in  a  common  ves- 
sel, wool  is  not  in  any  way  altered  in 
weiglit  or  texture,  nor  does  tlie  water  ac- 
quire any  sensible  impregnation. 

The  action  of  the  nitric  acid  on  wool  is 
▼try  curious.  When  cold,  this  acid  only 
disengages  a  large  quantity  of  azotic  gas, 
bat  wben  warmed,  orach  nitrons  gas  is 
given  out,  and  at  least  two  new  acids  are 
formed,  rt:;.  the  malic  and  the  oxalic,  the 
latter  is  in  greater  abundance  than  even 
from  sugar  and  nitrous  acid,  or  any  other 
hydro-carbonoos  basb.  A  small  scnm  of  a 
peculiar  oil  always  arises  during  the  ac- 
tion of  nitrons  acid  on  these  animal  snb- 
ttances. 

The  carbonated  alkalies  have  little  ac- 
tion on  wool,  but  the  caustic  6xed  alkalies 
when  digested  with  it  speedily  weaken  its 
fibre»  reduce  it  to  a  solft  gelatinous  pulp, 
and  finally  nmke  a  perfect  solution.  The 
alkali  at  the  same  time  k)ses  its  alkaline  pro- 
perties as  it  does  in  common  soap.  This 
saponaceous  solution  of  wool  is  made  for 
experiment  in  a  few  minutes  by  boiling  bits 
of  wool  or  flannel  in  a  cawtic  alkaline  so- 
lution, and  it  has  been  recommended  by 
Cbaptal  to  be  employed  instead  of  common 
soap  in  cleansing  cotton  and  other  goods  in 
nanoiactures,  as  by  this  means  a  number  of 
refuse  bits  and  clippings  of  wool  and  wool- 
len cloth  which  are  now  thrown  away  may 
be  put  to  some  ose.  This  soapy  solution 
doca  not  lather  well  when  agitated  with  wa- 
ter, nevertheless  it  acts  very  powerihOy  in 
eleaning  cloth.  It  has  a  strong  and  some- 
wfaat  offensive  smell,  which  is  lefl  at  first 
in  the  cloth,  but  goes  off  by  short  exposure 
to  the  air. 

Wool,  either  in  a  raw  or  manufkctnred 
stale,  has  always  been  the  principal  of  the 
staple  articles  of  this  country.  Ttie  price 
of  wool  was,  ID  very  early  tloMa,  mncfa 
lUfdMr,  In  proportion  to  the  wagca  of  laboor^ 
the  nmt  of  kuid,  and  the  price  of  bQtchen' 


meat,  than  at  present  It  was,  before  tha 
time  of  Edward  III.,  always  exported  raw, 
the  art  of  working  it  into  doth  and  dying 
being  so  imperfectly  known,  that  no  per- 
sons above  the  degree  of  working  people 
could  go  dressed  hi  cloth  of  Engttsh  mann- 
facture. 

The  first  steps  taken  to  encourage  the 
mannfacture  of  woollen  clotlis  vras  by  Ed- 
vrard  III.,  who  procured  some  good  wall- 
men  from  the  Netherbmds,  by  meant  of 
protection  and  encouragement  The  valne 
of  wool  was  considered  as  so  essentially  so- 
lid, that  taxes  were  vested  in  that  commo- 
dity, reckonmg  by  the  number  of  sacks ; 
and  in  proportion  to  the  price  of  the  neces- 
saries of  ltf*e,  and  vahie  of  salver,  wool  was 
at  least  three  times  dearer  then,  than  it  Is 
now.  The  manufacturing  of  cloth  being 
once  mtroduced  into  the  conntry,  the  po- 
licy of  preventing  the  exportation  of  the 
raw  material  was  soon  evident;  and  the 
first  art  was  that  of  Henry  IV.  c.  f ,  by 
which  the  exportation  of  sheep,  bmba,  or 
rams  is  fbrbidden,  under  very  heavy  penal- 
ties. 

By  statute  t8  George  III.  all  fbrmer  sta- 
tnlea  respectmg  the  exportation  of  wool 
and  sheep  are  repealed,  and  muneroiis  re- 
strictions are  consolidated  m  that  statnle. 
By  this  act,  if  any  person  shall  send  or  re- 
ceive any  sheep  on  board  any  vessel,  to  be 
carried  out  of  the  kingdom,  inch  vessel 
shall  be  forfeited,  and  the  person  so  of- 
fendmg  shall  forftit  SL  for  every  sheep, 
and  sniffer  iolitaiy  imprisonment  for  three 
months.  Bnt  wether  sheep,  by  a  licenee 
from  the  collector  of  the  customs,  asay  be 
taken  on  board,  for  the  use  of  the  ship's 
company ;  and  every  person  who  shall  ex- 
port any  wool,  or  woollen  articles  slightly 
made  up,  so  as  easily  to  be  reduced  again 
to  wool,  or  any  fuller^  earth,  or  tobacco- 
pipe  clay ;  and  every  carrier,  ship  owner, 
commander,  mariner,  or  other  perM>n,  who 
shall  knowingly  assist  in  exporting,  or  at- 
tempting to  export,  these  article^  shall 
forfeit  5ff.  for  every  pound  weight,  or  the 
sum  of  50/.  in  the  whole,  at  the  election  of 
the  proaecutor,  and  shall  also  snfier  soli- 
tary imprisonment  for  three  months.  But 
wool  may  be  carried  coastwise,  upon  being 
duly  entered,  and  security  beiqg  gifen,  ac- 
cording to  the  directions  of  the  statute,  to 
the  officer  of  the  port  §nm  whence  the 
same  shall  be  conveyed ;  and  the  owners  of 
sheep  within  five  asilca  of  the  sea,  and  ten 
mUes  m  Rent  and  Suisex,  eaonot  reaoTO 
the  wool,  witlNNit  giving  notice  to  the  of« 
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fleer  0ftke  ncarett  port,  at  directed  hy  the  partimlw  wordi  aad  phriM*,  lo  w  t»  ghe 

mtiite.  tlie»c  tbc  p0«er  of  nnnig  the  norrfipiinil 

ITooL  cvaiifrf.      Bj    55  George  IIL,  inf  ilni.  ■iil  tliiHllii  lliin  fiillnBMfiji 

c  124,  aO  tbote  wbo  kive  lerfcd  an  ap-  increate  and  improve  tfak  powvrp  withieiM 

pienticeriiip  to  the  trade  of  a  wool  comber,  additiopi  to  tlie   ideas    and  ynxmtictm  ^ 

or  wbo  are  by  law  entitled  to  exerriK  tbe  tbem.    Tbe  lecood  if  tbe  leigiac  of  the 

and  aho  tbeir  witci  ami  cfaitdien,  fint,  the  fimrth  of  tbe  third.     Tkt  first  a»> 

let  ap  ami  eaerdie  mdk  trade,  or  way  eertaina  the  idm  beloiigDig  to 

other  tnde  or  bomicM  tbcy  are  apt  ami  pfarucs  in  a  grat 

able  lor,  in  aoj  town  or  place  withie  thb  their  nuge  in 

kingdom,   withont   any  moleitation;  nor  fiac»  thit,  and  makea  it 

tbatl  soch  wool  eombers,   tbor  wivei  or  Tbe  third  bai  te  i 

ctiiMrcn,  while  tbrj  excrciie  laehtiadefy  and  alto  estemb  the  ideas  and 

be  removcable  from  inch  place  to  their  last  of  words  ami  phnues,  bj  new 

legal  settlement,  tiU  they  shaD  actaaDj  be-  and  in  particniar,  by 

come  chargeable  to  soch  parish.  words,  w  in  defimtioos,  dcacriptioBa,  Jtc 

WORD,  or  Watch  woKD,  in  an  army  or  The  foartfa,  by  conrerting  the  remfer  iaM  a 

ganisoD,n  some  pecaliar  word  or  sentence,  writer,  helps  him  to  be  expert  in  dHt» 

by  which  the  soldien  know  and  distingniah  gaining,  qaick  in  recoUectiiig,  and  ftjitlM 

one  another  in  the  night.  See.  and  by  which  in  retaining,   these   new  significatiQns  if 

spies  and  designing  persons  are  discovered,  words.    Tbe  action  of  the  band  is 

It  is  used  also  to  prevent  sarprires.    The  deed,  an  essential  in  this  finrth 

word  is  given  out,  in  am  army,  every  night  compostifln  by  persons  bom  bfind! 

to  the  lieutenant,  or  major-general  of  tbe  nearly  the  same  effect  i  it  ■ 

day,  who  gives  it  to  the  majors  of  the  bri-  common  attendant  on  *'**—|m*tiffii^  and  hv 

gades,  and  they  to  the  aiQnlants,  who  give  ^  considerable  use 

it  fint  to  tbe  fidd  oflSceri,  and  aAerwards  tion,  at  the  same  time 

to  a  Serjeant  of  each  company,  who  carry  between  the  foar  methods 

it  to  the  sabaltems.  In  garrisons,  it  is  given,  cuoas  and  coarplete. 
after  the  gate  is  «lmt,  to  the  town  mafor,        Henee  it  appears,  that wordsand 

who  gives  it  to  the  ailjntants,  and  they  to  nmst  excite  Ideas  in  ns  by  i 

tbe  sei}cants.  H  fiirther  appears,  that  tbey  can  do  it  by  w 

WORDS.  As  we  proposed,  in  Pbiumc  other  meaiis,  since  all  the  idcM  wlacb  my 
rtn,  wuaUif  §  104,  we  shall  by  before  oar  word  excites  are  dednciUe  fiom  some  if 
redtlers  a  view  of  Hartley's  very  important  the  sonrces  above  mentioned^  moat  nsaaDy 
principles,  respecting  some  of  tlie  leading  from  the  first  or  third :  and  becmsae  worA 
phenomena  of  tbe  anderstanding ;  and  we  of  ooknowD  langnages,  terms  of  art  oot  yet 
beg  to  refer  our  readers  to  UxDERSTAsin-  explained,  barbaroos  words,  dec  bave  cither 
iNG,  for  another  branch  of  those  pbenome-  no  ideas  c<»miected  with  them,  or  only  sack 
na.  These  principles  iUu«t»te  and  apply  w  some  fiuicied  reiemblance,  or  prior  amo- 
the  doctrine  of  association ;  and  we  deem  ctation  sogge»ts  It  deserves  to  be  remark- 
it  certain,  that  the  pliilosopby  of  famgnage  eil,  that  arlicuUte  souids  axe,  by  tbeir  va- 
can  be  pormed  with  complete  forcess,  only  riety,  number,  and  ready  use,  pecnUanly  fit- 
by  tliose  wbo  have  closely  attended,  prac-  ted  to  >ignity  and  sagfit st,  by  nssocmtim^ 
tically,  if  not  theoretically,  to  the  inflnence  both  our  simple  ideas,  and  oar  complex 
of  that  ever  active  principle.  ones  formed  from  then. 

Words  may  be  considered  in  foor  lights :         We  now  proceed  to  describe  tbe  mMiBCT 

first,  a.i  impressions  upon  the  ear;  secondly,  in  which  idea.^  are  associated  with  words, 

as  tbe  actions  of  the  orgaiM  of  speech ;  begitming  with  childhood, 
thirdly,  as  impressions  made  upon  the  eye        Firiit,  then,  tbe  association  of  the 

by  characters ;  foortlily,  as  the  actions  of  of  visible  objects,  with   the 

the  band  in  writing.    We  learn  the  use  of  which  tliese  objects  make  npoo  the  eve, 

them  10  tliis  order :  for  children  first  get  an  seems  to  take  place  more  early  than  any 

imperfect  knowledge  of  the  meaning  ol'  other,  and  to  be  effected  in  the  foUoiring 

tbe  words  of  others ;  then  learn  to  speak  manner.    Tbe  name  of  the  visible  object, 

themselves ;  then  to  read  ;  and,  lastly,  to  the  mother,  for  instance,  is  prononnced  and 

write.    Now  it  is  evident,  that  in  tbe  first  repeated  by  tbe  attendants  to  the  child, 

of  these  ways  many  sensible  impressions,  more  frequently  when  his  eye  is  fixed  npoo 

aid  external  feeliogs,  are  associated  with  bid  mother^  than  when  upon  any  other  ob- 
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j«ctf,  and  imioh  more  to  than  when  spon  inotber*ft  milk  will  rise  up  ha  the  mind  of  the 

any  paiticol^  one.    The  word  mummm  is  cbild,  on  bb  hearing  her  name  {  and  henco 

also  aoonded  in   an   emphatical   manner,  the  whole  idea  t>elonging  to  the  word  mam- 

when  tlie  child's  eye  is  diiected  to  his  mo-  ma  now  begins  to  be  complex,  consisting 

ther  with  eamestnests  and  defurc.    The  as-  of  two  sets  of  ideas  derived  from  different 

sodation,  therelbre,  of  the  sound,  mamma,  senses ;  and  these  ideas  will  be  associated 

with  the  visible  impression  of  the  mother  together,  not  only  becanse  the  same  word 

on  the  retina,  will  be  fiur  stronger  than  that  raises  both,  but  also  because  the  original 

with  any  other  visible  impression,  and  thus  sensations,  were  often  received   together, 

overpower  all  the  other  accidental  associa-  Tlie  stronger  idea  will  therefore  assist  the 

tions ;  and  these  will  also  themselves  con*  weaker.    Now,  in  common  cases,  visible 

tribute  to  the  same  end,  by  opposing  one  ideas  are  the  strongest ;  or,  at  least,  occur 

anotlier.    And  when  the  child  has  acquired  the  most  readily  ;  bat  in  this  case  it  ap- 

so  much  voluntary  power  over  his  motions,  pears  to  be  otherwise.    It  would  be  easy 

as  to  direct  his  hoad  and  eyes  towards  the  to  proceed  to  various  other  and  more  com- 

nurse,  upon  hearing  her  name,  this  piocess  plex  cases,  in  which  the  component  ideas 

will  go  on  with  accelerated  velocity  :  and  are  united,  and  all  asade  to  depend  on  the 

thus,  at  last,  the  word  will  excife  the  visi-  respective  names  of  visible  objects ;  Imt 

ble  idea  readily  and  certainly.    The  same  what  has  been  said  is  sufficient  to  show 

association  of  the  vi«ible  impression  of  the  what  ideas  the  names  of  visible  objects^ 

mother  with  tlie  noond,  uiamnm,  will,  by  proper  and  appellative,  raise  in  ns. 

degrees,  overpower  all  the  accidental  asso-  Fourthly,  we  must,  however,  observe^  tt* 

clations  of  this  visible  impression  vritli  otiier  spec  ting  appellatives,  that  sometimes  the 

words  ;  and,  at  last,  be  so  closely  con6rro-  idea  is  the  common  compound  reaiilt  of  all 

ed,  that  the  visible  impression  vrill  excite  the  sensible  impressions  received  from  se- 

the  audible  idea  of  the  word.    Titis,  how-  Tcral  of  the  objects  comprised  under  tha 

ever,  is  not  to  our  present  purpose,  bat  it  general  appeUation ;  sometimes,  in  a  great 

is  a  process  which  takes  place  at  the  same  roeasnre  at  least,  the  particnlar  idea  of  some 

time  with  the  otiier,  and  contributes  to  il-  one  of  these,  namely,  when  the  impres- 

Inslrate  and  confirm  it    Both  together  Air-  atons  arising  from  some  Dne  of  the  dau  are 

nish  a  complete  instance  of  one  of  the  more  frequent  and  vivid  than  those  of  the 

chMses  of  connections.  ($  f  I).  rest. 

Secondly,  this  assodation  of  words  with  Fifthly,  the  names  denoting  sensible  <|an* 

visible   appearancea,    being   made  under  lities,  whether  substantire  or  adjective,  aock 

many  paiticnlar  chvnmstaiices,  mnst  affect  as  whiteness,  white,  &c.  get  their  ideas  hi  n 

the  visible  ideas  vrith  a  like  particubirity.  manner  which  will  be  easily  naderttood 

Thns  the  mother's  dress,  and  the  situation  from  what  hat  been  ahready  stated.    Hiat 

of  the  fire  in  the  child's  nursery,  make  part  visible  imprettion  which  is  comnioa  to  all 

of  the  child^  ideas  of  his  mother  and  fire,  objects  which  have  been  frequently  aeea 

But  then,  as  his  mother  often  changes  her  having  the  name,  white,  applied  to  them, 

dress,  and  the  child  of^en  sees  a  fire  in  a  becomes  tlie  leading  feature  of  the  ideas 

difierent  place,  and  surrounded  by  difier-  bdonging  to  them ;  and  the  word  ezcitea 

eat  vitible  objects,  these  opponite  associa-  that  most  vividly  and  universally,  while  it 

tioas  most  be  less  strong  than  the  part  excites  only  fiiintly,  or  at  least  with  great 

which  Is  common  to  them  all ;  and  conse-  variation,  the  ideas  of  the  peculiarities,  dr* 

quently  we  may  suppose,  that  while  his  idea  cnmstances,  and  adjuncts :  and  so  of  the 

of  that  part  which  is  common,  and  which  other  sensible  qualities, 

we  may  call  essential,  coatiaoes  the  same,  Sixthly,  the  names  of  visible  actions,  at 

that  of  the  particularitlea,  drcnmitaacca,  walking,  6lc.  raise  the  proper  visible  Ideas 

and  acyoucts,  varies.  by  a  like  process.    Other  ideas  amy  like* 

Thurdly,  when  the  visible  objecU  impress  wise  a(fiiere  in  certam  cases,  as  in  those  of 

other  vivid  sensations  besides  those  of  sight,  tasting,  feeling,   speaking,   &c    Seasibk 

spch  as  pleasant  or  unpleasant  taites,  smells,  impressions,  in  which  no  visible  aetioa  is 

warmth,  or  coldness,  &c.  with  sufficient  concerned,  may  also  have  ideas  depeadaat 

lieqaency,  these  most  have  relicts  or  ideas,  apoa  words.    However  sohm  visible  ideas 

($7),  which  vriU  be  associated  with  the  vi-  geaenlly  iatermix  tbeassehres  here.  These 

sible  ideas  of  tiie  objects,  aad  with  the  aclioas  and  perceptions  are  generally  de« 

names  of  Uie  oljjects,  so  as  to  depend  apea  aoted  by  verbs  tbongh  sometimes  by  sab- 

Iheflb    Thas,  aa  idea  of  the  taste  of  the  \  slntives. 
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Seventhly,  as  children  may  learn  to  read 
words,  not  onlv  in  an  elementary  way,  vis. 
by  learning    tlie  letters  and  syllables  of 
which  they  are  composed,  but  also  in  a  smn- 
mary  one,  viz,  by  aMsociating  the  sound  of 
entire  words  with  their  vbible  representa- 
tions ;  and  must,  in  some  caseB,  be  taught 
in  this  latter  me|lipd,  that  b,  while  the 
sound  of  the  word  deviates  iirom  that  of  its 
elements;  so  both  children  and  adults  often 
learn   the  ideas  belonging  to  whole  sen- 
tences, in  a  summary  way,  and  not  by  ad- 
ding together  the  ideas  of  the  several  words 
in  the  sentence.    And  wherever  words  oc- 
oar,  which,  separately  taken,  have  no  dis- 
tinct  proper  ideas,  their  nse  can  be  learned 
in  no  other  way  than  this ;  and  this  will  be 
the  case  where  the  words  are  extremely 
general,  applying  to  a  vast  variety  of  visible 
objects,  and  to  circumstances  and  rebitions 
which  are  not  obvious  to  the  oneultivated 
miod.    Now,  pronouns,  and  partidet,  and 
many  other  words,  are  of  tiiii  sort.    Thus, 
I  vralk,  is  associated  at  different  times  with 
the  same  visible  impressions  with,  mamma 
walks,  brother  walks,  &c.  and  therefore 
can  for  a  long  time  suggest  nothing  perma- 
nently but  the  action  of  walking.    How- 
ever, the  pronoun,  /,  in  this  and  innumera- 
ble other  short  sentences,  being  always  as- 
sociated vrith  the  person  speaking,  (as  ikon 
with  the  person  spoken  to,  and  he  .witli  the 
person  spoken  of),  the  frequent  recurrency 
of  this  teaches  the  child  the  use  of  the  pro- 
nouns ;  that  is,  teaches  Mm  what  difference 
he  is  to  expect  in  his  sensible  impressions, 
according  as  this  or  that  pronoun  is  used  ; 
the  vast  number  of  instances  making  up  for 
the  very  small  quantity  of  information  which 
each,  singly  taken,  convoys.    In  like  man- 
ner different  particles,  (that  is,  adverbs, 
conjunctions,  and  prepositions),  being  used 
in  sentences  where  the  substantives,  ad- 
jectives, and  verbs  are  the  same  ;  and  the 
same  particlef>,  when  these  are  different,  in 
an  endless  recurrency,  teach  children  the 
use  of  the  particles  in  a  gross  general  way. 
For  it  may  be  observed,  that  children  are 
much  at  a  loss  for  the  true  use  of  the  pro- 
nouns aud  particles  for  some  years;  and 
that  they  often  repeat  the  proper  name  of 
the  person  instead  of  the  pronoun ;  which 
confirms  tlie  forgoing  reasoning. 

Eighthly,  the  attempts  which  chiMren 
make  to  express  their  ovm  vrants,  percep- 
tions pains,  &c,  in  words,  and  the  correc< 
tions  and  suggestions  of  the  attendants,  are 
of  the  greatest  use  in  all  the  steps  that  we 
have  hitherto  considered,  and  c^pecmlly  in 


the  last,  respecting  the  particles  and  pro- 
nouns. 

Ninthly,  learning  to  read  helps  cbildree 
much  in  the  same  respects ;  esfiecially  as  it 
teaches  them  to  separate  sentencea  into  thi 
several  words  which  compose  tbem ;  which 
those  who  cannot  read  are  scarcely  able  te 
do  even  when  they  arrive  at  adult  age. 

Thus  we  may  see  how  children  and 
others  are  enabled  to  undeiatand  a  conti- 
nued discourse,  reUting  to  senaible  impret' 
sions  only ;  and  how  the  words,  in  pawinf 
over  the  ear,  roust  raise  up  traina  of  TMible 
and  other  ideas,  by  the  power  of  naaocia* 
tion.  Our  next  enquiry  must  be  concern- 
ing the  words  which  denote  either  intd- 
leciiud  thingSy  or  collections  6f  other 
words. 

Tenthly,  tlie  words  which  rekte  to  the 
several  passions  of  love,  hatred,  hope,  lear, 
anger,  6[c,  being  applied  to  the  child  when 
lie  is  under  the  influence  of  these  paarieni^ 
get  the  power  of  raising  up  the  ideas  of 
those  pawions,  and  also  the  inaal  anoriated 
circnnistanc<'S.     Tlie   application   of  the 
same  words  to  others  helps  also  to  annex 
the  ideas  of  the  associated  circamstances  to 
them,  and  even  of  the  passions  themselves^ 
both  from  the  infectiousness  of  oornatwes, 
and  from  the  power  of  associated  drcvai- 
stances  to  raise  tlie  passions.    The  wonh» 
however,  denoting  tlie  passions,  do  not,  for 
the  most  part,  raise  up  in  us  any  degree  of 
the  passions  themselves,  but  only  the  ideas 
of  tlie  associated  circumstances.     We  are 
supposed  sufllicivntly  to  understand  the  con- 
tinued discourses  into  which  these  words 
enter,  when  we  form  true  notions  of  the  ac- 
tions, particularly  the  visible  onea,  attend* 
ing  tlie  feelings  denoted. 

Eleventhly,  the  names  of  inteOectoal  and 
moral  qualities  and  operations  stand  Cor  a 
description  of  tliese  qualities  and  opera- 
tions ;  and  therefore,  if  dwelt  upon,  excite 
such  ideas  as  these  descriptions  in  all  their 
particular  circumstances  do.  But  the  eooi- 
mon  sentences  into  which  these  words  en- 
ter, pas$  over  the  mind  too  quick  for  the 
most  part,  to  alk>w  of  such  delay.  IVy 
are  acknowledged  as  familiar  and  correct ; 
and  suggest  certain  associated  vbible  ideas, 
and  nascent  internal  feelings,  taken  from 
the  description  of  these  names,  or  from  the 
words  which  are  usually  joined  with  them 
in  discourses  and  writings. 

Twelfthly,  there  are  many  terms  of  art 
in  all  the  branches  of  learning,  which  are 
defined  by  other  words,  and  which,  there- 
fore; are  only  compendious  substitutes  for 
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them.  TIm  aaaie  holds  In  common  life  in 
nnmbortott  instances.  Such  words  some- 
times snggest  the  words  of  their  definitions, 
sometimes  the  ideas  of  these  words,  some- 
times a  particuUr  species  comprehended 
under  the  general  term,  Ac.  Bnt  whatever 
they  suggest,  it  may  be  easily  seen,  that 
they  derive  the  power  of  doing  it  from  asso- 
ciation. 

Lastly,  there  are  words  nsed  in^bstract 
sdences  which  can  scarcely  be  defined  or 
described  by  other  words,  snch  as  identity^ 
saristeHce,  Stc.  The  nse  of  these  most  there- 
Ibfo  be  learned,  as  that  of  the  particles 
is.  Indeed  children  learn  their  first  imper- 
fect notions  of  all  the  words  considered  in 
this  and  the  last  three  paragraphs,  chiefly 
in  this  way  i  and  come  to  more  precise  and 
expKeit  ones  only  by  means  of  books,  as 
they  advance  to  adalt  age,  or  by  endeavour* 
ing  to  nse  them  properly  in  their  own  deli- 
behite  compontions. 

From  the  foregoing  train  of  reasoning  the 
foUowtaig  inferences  may  be  drawn. 

1.  Inclnding  under  the  head  of  definition, 
description,  or  any  way  of  fxplainiog  a 
wordiby  other  words,  excepting  that  by  a 
mere  synonymous  term ;  and  excluding  from 
the  head  of  ideas  the  visible  idea  of  the  cha- 
ficter  of  a  word,  and  the  andible  one  of  its 
sound,  and  also  aU  ideas  which  are  either 
extremely  fiunt  or  extremely  variable ; 
words  may  be  distinguished  into  the  four 
fallowing  classes:  i.  Such  as  have  ideas 
only*,  2.  Snch  as  have  both  ideas  and  defi- 
nilions ;  3.  Snch  as  have  definitions  only ; 
4,  Snch  as  have  neither  ideas  nor  defini* 
tions. 

It  b  difficult  to  &%  precise  limits  to  these 
fonr  classes,  so  as  to  determine  accurately 
vfhcre  each  ends  and  the  next  begins ;  and 
if  we  consider  these  tilings  in  the  most 
general  way,  there  is  perhaps  no  word  which 
has  not  both  an  idea  and  a  definition ;  that 
is,  which  is  not  occasionally  attended  with 
some  one  or  more  internal  feelings,  and 
which  may  not  be  explained,  in  some  im- 
perfect manner  at  least,  by  other  vrotds. 
However  the  following  are  some  instances 
of  words  which  have  the  fairest  right  to 
each  cfaus.  The  names  of  simple  sensible 
obiocts  are  of  the  first  chus.  Thus  wkUtt 
mfttt,  Ice.  excite  ideas,  bnt  cannot  be  de- 
ffased.  Words  of  this  class  stand  only  for 
the  stable  parts  of  the  respective  ideas,  not 
fbr  the  several  variable  partkoteritiet,  dr- 
mmstances,  and  a«y  nncts,  which  here  inter* 
mix  themKlves, 


The  names  of  natural  bodies,  animal,  ve* 
getable^  or  mineral,  are  of  the  second  dam; 
for  they  ezdfee  aggregates  of  sensible  ideas, 
and  at  the  same  time  may  be  defined  by  an 
enumeration  of  theb  properties  and  dnunae: 
teristics.  Thus  likewise  geometrical  fignrea 
have  both  ideas  and  definitions.  The  defi> 
nitions,  in  lK>th  cases,  are  so  contrived  as  to 
leave  out  all  the  f  ariable  particularities  of 
the  ideas,  and  also  to  be  more  full  and  pre* 
dse  than  the  idem  generally  are  in  the  parta 
which  are  of  a  permanent  nature. 

Algebraic  quantities,  such  as  roots^ 
powers,  surds.  Sec  belong  to  the  third  clam ; 
and  have  definitions  only.  The  same  may 
be  said  of  sdentifical  terms  of  art,  and  oif 
most  abstract  general  terass,  motal,  meta- 
physical, and  vulgar.  However,  mental 
emotions  are  apt  to  attend  some  of  theao 
even  m  paming  sligbtly  over  thenar,  and 
these  emotions  nuiy  be  considered  as  ideas 
belonging  to  the,  respective  terms.  Tboa 
the  very  words,  g.^aiitudt,  m^rcy,  cmsfty, 
trtmchaify  Sic,  separately  taken,  atfect  tbe 
mind;  and  yet,  since  all  reasoning  upon 
them  is  to  be  founded  on  their  definitions, 
it  seems  best  to  refer  them  to  this  third 
class. 

Lastly,  the  particles,  the^  ^,  <e,>r,  tel. 
Sic,  have  neither  definition  nor  ideas,  as  we 
have  Ihnited  those  terms. 

S.  It  will  easily  appear  from  tbe  obser* 
vations  here  made  upon  words,  and  the  as- 
sociations whidi  adhere  to  them,  that  the 
languages  of  difierent  ages  ao4.  nations 
must  bear  a  great  general  resemblance  to 
each  other,  and  yet  have  considerable  pm> 
ticular  difierencesj  whence  any  one  may  be 
translated  into  any  other,  so  as  to  convey 
the  same  ideas  in  general,  and  yet  not  witii 
perfect  precision  and  exactness.  They 
must  resemble  one  another,  because  the 
phenomena  of  nature  which  they  are  all  in- 
tended to  express,  and  the  uses  and  ez^ 
gencf  s  of  human  life  to  which  they  minis- 
ter, have  a  general  resemblance.  But 
then,  as  the  bodily  make  and  ireuius  of  each 
people,  the  air,  soil,  and  climate,  commerce, 
arts,  sciences,  religion,  £cc.  make  consider- 
able differences  in  different  ages  and  na- 
tions, it  is  natural  to  expect  that  the  Ian* 
guages  should  have  proportionable  diffe- 
rences in  respect  of  each  other. 

In  learning  a  new  language  the  words  of 
it  are  at  first  substitutes  finr  those  of  onr 
native  famgoage;  that  is,  they  are  assodal- 
ed,  by  means  of  these,  with  te  proper  ob- 
jects and  ideas.  When  this  msodatioa  is 
soflkiently  strong,  Ika  middle  bond  is  drop. 
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ped.andtliewanltof  tbenewlngaigebe-  wordi   with   diflereBt  iwpnsmmm.     Aad 

come  Kobstitntes  for,  and  sufgest  directly  the  melbod  to  rectify  any  mistake  of  tkb 

and  iomedtately  objects  and  ideal ;  abo  kiod,  is  for  each  penon  to  sbow  with  what 

clusten  of  other  words  in  the  Mune  ^n-  actoal  impreasiom  be  has  associated  the 

guage.  word  in  qoestion.    Bat  mistakes  here  are 

In  leaning  a  new  langnage  it  is  mnch  not  common. 


easier  to  translate  from  it  into  the  native  In  wonk  of  the  second  daw,  riz.  sacfa  as 

one*  than  back  again ;  jnst  as  yomig  chil-  have  both  ideas  and  de6aitioi»,  it  oAan 

dren  are  jnach  better  able  to  aoderstand  happens  that  one  person's  Lnowledge  is 

tiw  eipressioBs  of  others,  than  to  eipress  mnch  more  fiiU  than  anothet^a,  and 

their  own  conceptions.    And  the  reason  b  ^nently  his  idea  and  definition  mnch 

the  same  id  bodi  casesi    Yonng  children  extensive.  This  mnst  cause  a  nsi 

leamat  first  to  go  from  the  words  of  others,  sion  on  one  side,  which  yet  omy  be  easily 

and  those  who  learn  a  new  language  fiom  rectified  by  recurring  to.  the  definiiioa.    It 

the  words  of  that  language,  to  the  things  happens   also  souMtimes  in  words  of  this 

■gnified.  And  the  reverse  oTthis,  riz.  to  go  clnH,thataman^kleasarellotnlwayaflu^ 

Irom  the  things  signified  to  tlie  words,  mnst  able  to  his  definition ;  that  la,  are  aot  the 

be  difflcnit  for  a  time  from  the  nature  of  same  with  those  which  the  words  of  the 

tnceessive  associations.    It  is  to  be  added  definition  would  excite.    If  then  this  per* 

here,  that  the  natare  and  connections  of  son  should  pretend,  or  even  dvtiga,  to  rtn> 

the  things  signified,  often  determine  the  son  from  has  definition,  and  yet  reason  from 

import  of  sentences  thoogh  their  gramma-  his  idea,  misapprehension  will  wise  in  te 

tiad  analysis  is  not  anckerstood ;  and  that  hearer  who  supposes  him  to  reason  front  his 

we  suppose  the  person  who  attempts  to  definition  merely. 

transfaite  fiom  a  new  language  is  sufficiently  In  words  of  the  third  dnss,  which  have 

expert  in  passing  firom  the  things  signified  definitions  only  and  no  immediate 


to  the  corresponding  words  of  bis  own  Ian-     mistakes  generally  arise  throngjh  want  of 
guage.    The  power  of  association  is  every     fixed  definitions  being  mntnnlly 


where  conspicuous  in  these  remarks.  Mged  and  kept  to.    However,  as  h 

S.  It  fiHIows  also  firom  the  foregoing  feet  floctoating  ideas  that  have  little  rdi- 
reasoning,  that  persons  who  speak  the  same  tion  to  the  definitions,  are  oflen  apt  to  ai> 
language  cannot  mWnjB  mean  Oe  same  here  to  the  words  of  tfis  dass^  austakcs 
things  by  the  same  words,  bnt  must  some-  mnst  arise  fiom  this  cause  alsob 
times  mistake  each  others  meaning.  This  As  to  the  words  of  the  fourth  dnm,  or 
confiision  and  uncertainty  arises  from  the  those  which  have  neither  ideas  nor  ddnn- 
difierent  associations  transferred  upon  the  tions,  it  is  easy  to  ascertain  their  use  by 
same  words  by  the  difference  in  the  acci-  inserting  them  in  sentences  where  import  ii 
dents  and  events  of  our  lives.  It  is,  how-  known  and  acknowledged ;  this  being  the 
ever,  much  more  common  in  discourses  con-  method  in  which  children  learn  to  decypher 
corning  abstract  matters,  where  the  terms  tliem ;  so  that  mistakes  could  not  arise  in 
stand  for  collections  of  other  terms,  some-  the  words  of  this  class  did  we  use  moderate 
times  lit  the  pleasure  of  the  spes^er  or  care  and  candour.  And,  indeed,  since  chil* 
vfriter,  than  in  the  common  and  necesnry  dren  learn  the  uses  of  words  most  evidently 
affiurs  of  life;  for  here  firequent  use,  and  without  having  any  data,  any  fixed  point  at 
the  constancy  of  the  phenomena  of  nature,  all,  it  is  to  be  hoped  that  philosopheis  and 
intended  to  be  expressed  t»y  words,  have  candid  persom  may  learn  at  least  to  under- 
rendered  their  sense  determinate  and  cer-  standoneanotherwithfacUity  and  certainty; 
tain*    However,   it  seems   possible,   and  and  get  to  the  very 'bottom  of  the 


even  not  very  difficult,  for  two  truly  oin-  tion  between  words  and  ideas, 
did  and  inteiligeut  persons  to  understand        4.  When  words  have  acquired  any  con- 
each  other  upon  any  subject  siderable  power  of  exciting  pleasant  or  pam- 

Tliat  we  may  enter  more  particularly  fol  feeliugs,  by  being  often  associated  with 

into  the  cauM!s  of  thb  confusion,  and  con-  such  things  as  do  this,  they  may  transfer  a 

sequently  be  tlic  better  enal)led  to  prevent  part  of  their  pleasures  and  paius  upon  indif- 

it,  let  us  consider  words  according  to  the  ferent  tilings,  by  being  at  other  times  ofica 

four  classes  above  mentioned.  associated  with  socb.    litis  is  one  of  the 

Now,  mistakes  will  happen  in  words  of  principal  sources  of  the  several  fectitiona 

the  first  class,  riz.  such  as  have  ideas  only,  pleasures  and  pains  of  human  life.   Thus,  to 

where  the  persans  have  associated  these  give  an  iiistanct  from  childhood,  tht  words 
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meedf  fo«4,  pr««y,  /«<«  he.  on  tbe  one  And  thus  it  is  that  cfhildren  and  iUitcmlt 

hand;  and  tbe  word*  bad^  ti^y,  /^tA^H  penooi  best  ondentaDd  what  they  read  kf 

Ice  on  the' other,  being  applied  by  tbe  reading  alood.    By  degrees  the  interaie- 

none  and  attendants  in  the  child's  hearing,  diate  links  being  left  out,  the  writtea  ot 

afanost  profiikicuously,  and  withoat  these  printed  characters  suggest  the  ideas  di- 

restrictions  that  are  obsenred  in  coned  recUy  and  instantaneously;    so  that  per- 

speaking ;  tlie  one  Aet  to  all  the  pleasures,  sons  who  are  much  in  the  habit  of  readmg^ 

the  other  to  all  the  pains  of  the  several  understand  more  readily  by  passing  over 

senses,  most  by  aitMKriation  raise  up  general  the  words  with  the  eye  only ;  since  this  me* 

plaaiant  and  painfnl  feelines,  in  which  no  thod,  by  i>eing  more  expeditious,  brings  the 

one  part  can  be  distinguished  above  the  ideas  closer  together.    However   all   are 

rest ;  and  when  applied  by  tiirtlier  asiocia*  peculiarly  affected  by  words  pronounced  hi 

tions  to  objects  of  a  neutral  kiud,  tiiey  must  a  manner  suitable  to  their  sense  and  ilrtign  ;. 

transfer  a  general  pleasure  or  pain  upon  which  is  still  an  associated  influence. 

<lMB-  WORKING,  ta  Aareese.    A  penes  maf 

5.  Since  words  thns  collect  id<as  from  ^^  abroad  to  work  in  harvest,  carrying  with 

varioos  quarters,  unite  them  together,  and  n^^  n  certificate  from  the  ministtf ,  ewi  one 

triuflfer  them  both  upon  other  words,  and  churchwarden,  or  overseer,  that  he  bath  n 

epon  fbreign  objects,  it  is  evident  that  the  dweUinghoose  or  phure,  in  which  he  inhn- 

use  of  words  adds  much  to  the  number  and  bita,  uid  hath  left  wile  and  chihlm^  er 

complezity  of  our  ideas,  and  is  the  principal  ,ome  of  them,  theiv,  (or  otherwiie  as  hit 

means  by  which  we  make  mental  and  moral  condition  shall  reqoirc)  and  declaring  hias' 

improvement      This  is  verified  abouddntly  m,  inhabitant  theie. 

by  the  observations  which  are  made  upon  WORMS.    See  Vbrmbs. 

penoBs  bom  deaf,  and  continuing  so.    It  is  Wonai,  in  gunnery,  a  sciew  of  tren,  to 

probable,  however,  that  these  persons  make  i^  fi^ed  on  the  end  of  a  rammer,  to  pnll 

use  of  some  symbob  to  assist  tbe  memory,  out  the  wad  of  a  firelock,  earabine,  or  pis- 

and  fix  the  imagination;  and  they  most  tel,  being  the  same  with  the  wad-hook,  oniy^ 

have  a  great  variety  of  pleasures  and  pains  the  one  is  asere  proper  for  snail  arms,  and 

tiBBifeiTed  upon  visible  objects  from  their  yi^  other  ibr  ttnnon. 

associations  with  one  another,  and  with  sen-  Wonai,  m  chemistry,  is  a  long,  windings 

sible  pleasnres  of  all  kinds;  but  they  arc  p^^t^r  pipe,  placed  in  a  tnb  of  water,  te 

very  deficient  in  this,  upon   the  whole,  ^ool  and  condense  the  vapoora  in  the  diita* 

throogh  the  want  of  the  associations  of  visa-  ||^||^  of  spiriu. 

ble  ebjecu  and  states  of  mind,  &c.  witif  ^          a  caWe  or  hawser,  in  the  sea 

words.    Learoug  to  read  must  add  greatly  langnage,  is  to  strengthen  it  by  windtof  a 

to  their  mental  improvement ;  yet  stiU  thdr  g^Huie,  or  rope,  aU  ak>ng  betwe^te 

intettectoal  capacities  cannot  imt  remam  ^i^im^          . 

Telllll^'Lund  from  birth  must  proceed  hL^*'^' ^^^  ^  ::^ 

in  a  manner  different  from  that  betbreX  '"'^r?  '^  •»T^'J?  l^^  ^^ 

scribed,  in  the  first  ideas  which  they  affix  than  ordmary      It  «  chiefly  uaeddther 

to  words.    As  the  visible  one.  are  winting,  wove  o,  k„t  mto  stockmgs,  caps,  gloves,  er 

the  others,  particulariy  the  tangible  and  ""l^l-  „    ,     ...       .  roll  oflh-i 

andible  ones,  must  compose  the  aggregates  ..  ^^"™' ^.^.^L^^^JLT     ^ 

whkh  are  annexed  to  words.    However  as  lm«ior  silk  (hke  that  of  a  Torkish  turban) 

they  are  capable  of  learning  and  letainhig  consisting  of  the  colowi  borne  m  the  ea. 

as  great  a  variety  of  words  «  others,  and  cutcheoo,  placed  in  an  atchievement  be. 

can  amociate  with  them  pleasnres  and  paiiU  tween  the  hehnet  «Bd  the  crest,  and  imme- 

from  the  four  remaining  senses,  they  fiUI  ™tely  supporting  the  crest 

little  or  nothing  short  of  others  m  mtellec-  WRECK,  such  goods  as,  after  a  ship* 

taal  accomplMhments,  and  may  arrive  even  wreck,  are  cast  upon  the  land  by  the  sea, 

ate  greater  degree  of  spirituality  and  ah-  and  left  there  within  some  county,  for  they 

atnction  in  their  complex  ideas.  are  not  wrecks  so  long  as  they  remain  at 

fi.  Uenee  it  Mows  that  when  children,  sea,  being  withm  the  jurisdiction  of  the 

er  ethers,  firrt  Ueni  to  read,  the  view  of  Admiralty. 

the  words  excites  ideesy  only  by  the  me-  Variqns  atatates  have  been  made  rektive 

diation  of  their  soands,  with  vrhich  alone  to  wred^  which  was  Ibcineriy  a  perqaiola 

their  ideM  have  hitheru  been  MMciated«  beloBfiBg  to  the  E«g»  er  by  special  gnnl 
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to  tlie  lord  of  the  manor.    It  is  now,  how-  year  he  commanJcated  tone  dcmonatntmf 

ever,  held,  that  if  pi  oof  can  be  made  of  the  concerning  cycloids  to  Dr.  Wallis,  wlii^ 

property  of  an>  of  the  goods  oi  lading  which  were  afterwards  publislied  by  the  Doctor 

come  to  sliore,  they  shall  not  be  forfeited  as  at  the  end  of  his  treatise  upon  that  labfect. 

wreck.  About  that  time  also,  he  resolved  the  pro- 

By  the  3  Edward,  r.  4,  the  sheriff  of  the  blem  proposed  by  Pascal,  under  the  feipied 

coniity  shall  be  bound  to  keep  the  goods  name  of  John  de  Montford,  to  ell  the  Eng- 

a  year  and  a  day  ;  that  if  any  man  can  liali  matliematicians ;  and  returned  another 

prove  a  property  in  them,  either  in  his  to  the  mathematicians  in  France,  fomerly 

own  right,  or  by  right  of  representation,  proposed  by  Kepler,  and  then  reMrfved  like- 

they  shaU  be  restored  to  him  without  de-  wise  by  himself,  to  which  they  never  ftve 

lay,  any  solntion.    In  16<50,  he  invented  a  me- 

By  statute  26  George  11.  c.  19,  plunder-  thod  for  the  construction  of  aolar  ecBpact; 

ing  any  vessel,  cither  in  distress  or  wrecked,  M<i  in  the  latter  part  of  the  same  year,  be, 

and  whether  any  Uving   creature   b?  on  with  ten  other  gentlemen,  formed  tbeii- 

board  or  not,  or  preventing  the  escape  of  wives  mt6  a  society,  to  meet  weekly,  fcr 

any  person  that  endeavours  to  save  liis  We,  the  improvement  of  natural  and  ezpefftewa- 

or  patting  out  fiilse  lights  to  bring  any  vea-  tal  philosophy ;  ^>eing  the  foundation  oi  the 

aei  into  danger,  are  all  declared  to  be  capi-  Royal  Society.    In  the  beginninf  of  1661, 


tal  fekmirs;  and  by  this  statute  pilfering  he  was  chosen  Savilian  profeMor  of 

any  goodU  cast  ashore,  is  declared  to  be  nomy  at  Oxford,  in  the  room  of  Dr.  Seth 

petty  larceny.   See  Insuaancb  Mltage,  Ward ;  where  he  was  the  same  year  created 

WREN  (Sir  Christopher),  in  biogra-  Doctor  of  Laws. 

phy,a  great  philosopher  and  mathematician,  Among  his  other  accomplishments.  Dr. 

and  one  of  the  most  learned  and  eminent  ar-  Wren  had  gained  so  considerable  a  akid  m 

chitfcts  of  his  age,  was  the  son  of  the  Rev.  architecture,  that  he  was  sent  for  the  nme 

Christopher  Wren,  Dean  of  Windsor,  and  was  year  from  Oxford,  by  order  of  King  Chariei 

bom  at  Knoyle,  in  WOtshire,  iu  1632.    He  the  Second,  to  assist  Sir  John  Denham, 

itudied  at  Wadhara  College,  Oxford,  vrhere  surveyor-general  of  the  works.    In  2663 

be  took  the  degree  of  Master  of  Arts,  in  he  was  chosen  fellow  of  the  Royal  Society, 

1663,  and  was  chosen  feltow  of  All  Souls  being  one  of  those  who  were  first  appointed 

College  there.    Soon  after  he  beoame  one  by  the  council  after  the  grant  of  their 

of  that  ingenious  and  learned  society,  who  cliarter.    Not  long  after,  it  being  expected 

then  met  at  Oxford  for  the  improvement  of  that  tlic  King  would  make  the  Society  a 

natural  and  experimental  philosophy,  and  visit,  the  Lord  Bronnker,  then  prerideat, 

which  at  length  produced  the  Royal  So-  by  a  letter,  requested  the  advice  of  Dr. 

dety.  Wren,  concerning  the  expcrimenti  whidi 

When  very  young  he  discovered  a  snr-  might  be  mottt  proper  on  tliat  occasion  :  to 

prising   genius    for  the  mathematics,   in  whom  the  Doctor  rec6mmended  prinripaily 


which  science  he  made  great  advances  be-  the  TorriceUian  experiment,  and  the 

forehe  was  sixteen  years  of  age.    In  1657  ther  needle,   as  being  not  mere  amoM- 

he  was  made  professor  of  astronomy  in  mcnts,  but  useful,  and  also  neat  in  their 

Gresham  College,  London  ;  and  his  lectorej,  operation. 

which  were  much  frequented,  tended  great-  In  1665  he  travelled  into  France,  to  exa^ 
ly  to  the  promotion  of  real  knpwledge.  mine  the  most  beantifiil  edifices  and  curious 
He  proposed  severat  methods  by  which  to  mechanical  works  there,  when  he  made 
account  for  the  shadows  returning  back-  many  useful  observations.  .  Upon  his  re-* 
ward  ten  degrees  on  the  dial  of  King  Ahaz,  turn  home,  he  was  appointed  architect, 
by  the  laws  of  nature.  One  subject  of  his  lee-  and  one  of  the  commissioners  for  repairing 
tiu-es  was  upon  telescopes,  to  tlie  improve-  St.  PanPs  cathedral.  Within  a  lew  dajs 
ment  of  which  he  had  greatly  contributed :  after  the  fire  of  London,  1666,  he  drew  a 
another  was  on  certain  properties  of  the  plan  for  a  new  city,  and  presented  it  to  the 
air,  and  the  barometer.  In  the  year  1658  King;  but  it  was  not  approved  by  the  Par- 
lie  read  a  description  of  the  body  and  dif-  liament.  In  this  model  the  chief  streets 
fercnt  plia^es  of  the  planet  Satuni;  which  were  to  cross  each  other  at  right  angles, 
subject  he  proposed  to  investigate,  while  with  lesser  streets  between  tliem;  the 
h\%  colleague,  Mr.  Rooke,  then  professor  of  churches,  public  buildings,  &c.  so  dirpoaed 
;;eometr}',  was  carrying  on  his  observations  as  not  to  interfere  with  the  streets,  and 
upon  the  »atellites  of  Jupiter.    Tlie  same  four   piazzas   placed  at  proper 
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Upon  tbe  detth  of  Sir  John  Denliam,  in 
1668,  he  succeeded  him  in  the  office  of 
•onreyor-gentrml  of  the  King^  worlM,  and 
firooi  this  thne  he  had  the  direction  of  a 
great  many  public  edifices,  by  which  he 
acquired  the  highest  reputation.  He  built 
the  magnificent  theatre  at  Oxford,  St. 
Paul's  eathedraly  the  Monument,  the  mo- 
dem part  of  Hampton  Court,  Chelsea 
College,  one  of  the  wings  of  Greenwich 
Hospital,  the  churches  of  St  Stephen 
Walbrook  and  St.  Mary-le-Bow,  with  up- 
wards of  sixty  other  churches  and  public 
woiks,  whidr  that  dreadful  fire  made  ne- 
ceaary.  In  the  management  of  which 
business  he  was  assisted  in  the  measure- 
ments, and  Uying  out  of  private  property, 
by  the  ii^genious  Dr.  Robert  Hook.  The 
tariety  of  business  in  which  he  was  by  this 
means  engaged,  requiring  his  constant  at- 
tendance and  concern,  he  resigned  his  Savi- 
Uan  professorship  at  Oxford  in  1673,  and 
the  year  following  he  received  from  the 
King  the  honour  of  knighthood.  He  was 
one  of  the  commissioners  wlio,  on  the  mo- 
tion of  Sir  Jonas  Moore,  sunrtyor-general 
of  the  ordnance,  had  been  appointed  to 
find  out  a  proper  pUce  for  erecting  an 
observatory,  and  he  proposed  Greenwich, 
wfaicb  was  approved  of;  the  foundation 
stone  of  which  was  hud  the  tenth  of  August, 
1675,  and  tlie  building  was  presently  finish- 
edy  under  the  direction  of  Sir  Jonas,  with 
the  advice  and  amistance  of  Sir  Chnsto- 
pber. 

In  1680  be  was  chosen  president  of  the 
Royal  Society ;  afterwards  appointed  archi- 
tect and  commissioner  of  Chelsea  College ; 
and  in  1684,  principal  ofll^r  or  comp- 
troller otthe  works  m  Windsor  cutle.  Sir 
Christopher  sat  twice  in  ParUament,  as  a 
representative  for  two  difierent  borotighs. 
While  he  continued  surveyor-general,  his 
residence  was  in  Scotland-yard ;  but  after 
his  removal  fiom  that  office,  in  1718,  he 
lived  in  St.  James's-street^  Westminster. 
He  died  the  twenty-fifth  of  February,  1723, 
at  ninety-one  years  of  age ;  and  he  was  m- 
terred  vriih  great  solemnity  in  St  Paulli 
Cathedral,  in  the  vault  under  the  soutli 
wing  of  the  choir,  near  the  east  end. 

WRIGHT  (Edward),  in  biography,  a 
■atad  English  ■Bathematician,who  flourished 
IB  Ika  latter  part  of  the  sixteenth  century, 
and  iMginning  of  the  seventeenth.  He  was 
rantanyptiry  with  Mr.  Brigp,  and  mack 
oowMMd  with  him  hi  tte  b«rine»  of  the 
Wgarithms,  the  short  tisM  they  ware  pnb- 
befbre  his  death.  Ht  also  contributed 
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greatly  to  the  improvement  of  navigatioa 
and  astronomy.  He  vras  the  first  undeN 
taker  of  that  difficalt  but  uieful  work,  by 
which  a  little  river  is  brought  firom  the  town 
of  Ware  io  a  new  ciMial,  to  supply  the  city 
of  London  with  ^ter ;  but  by  the  mancni* 
vres  of  others  he  was  hindered  from  com- 
pleting the  work  he  had  begim.  For  the 
improvement  of  the  art  of  navigatioa  h^ 
was  appointed  mathematical  lecturer  by 
the  East  India  Company,  and  read  leeturea 
in  the  liouse  of  that  worthy  knight,  Sir  Tho- 
mas Smith,  for  which  he  had  a  yearly  salary 
of  fifty  pounds.  This  office  he  discharged 
with  great  reputation,  and  .much  to  the 
satisfaction  of  his  hearers.  He  published 
iu  English  a  book  on  the  Doctrine  of  the 
Sphere,  which  b  very  scarce  and  dear,  and 
another  concerning  the  construction  of  sun- 
dials. He  also  prefixed  an  ingenious  prefiMe 
to  the  learned  Gilbert's  book  on  the  load- 
stone. He  published  other  works,  and  died 
in  the  year  1615. 

WRIT  is  the  KimCs  precept,  vrhereby 
any  thing  is  commanded  todblimg  a  suit  or 
action ;  as  the  defendant  or  tenant  to  be 
summoned,  a  distress  to  be  taken,  a  dis- 
seiun  to  be  redressed,  &c.  And  these  writa 
are  diversely  divided ;  some  in  respect  of 
their  order  or  manner  of  granting,  ara^ 
termed  original,  and  some  judicial.  Origi- 
nal writs  are  tliose  that  are  sent  out  for  the 
summoning  of  the  defendant  in  a  personal, 
or  the  tenant  in  a  real  action,  before  the' 
suit  begins,  or  rather  to  begin  the  suit. 

The  judicial  writs  are  those  which  are  sent 
out  by  order  of  the  court,  where  the  cause 
depends,  upon  occasion,  after  tlie  suit  be- 
gins. 

Origuial  wriQ  are  issued  out  of  the  Court 
of  Chancery,  for  the  summoning  a  defend- 
ant, to  appear,  and  are  granted  before  the 
suit  isiiegun,  to  begin  the  same:  and  judi- 
cial writs  issue  out  of  the  court  where  the 
original  Is  returned,  after  the  suit  is  beeun. 
The  originab  bear  dale  in  the  name  of  the 
King,  hot  the  judicial  writs  bear  twte  in 
the  name  of  the  chief  justice. 

Writ  sf  rnqmy  •f  damageB,  a  judicial 
writ  that  imues  out  to  the  sherifiT,  upon  a 
judgment  by  default,  in  action  of  the  case, 
covenant,  trespass,  trover,  &c.  conMnnding 
him  to  summon  a  jury  to  inquire  what  da- 
mages  the  phuntiflf  hath  sustained  oecusi- 
one '  jwissfsssiai ;  and  when  this  it  re- 
turned with  the  hiquisition,  the  role  for 
jndgasent  is  given  upon  it,  and  if  nothing 
be  said  to  the  oootrary ;  judgment  is  there- 
upon entered. 
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A  writ  of  inqiury  of  damages  is  a  mere  might  be  more  convenient  for  tbeir  nuk 

inquest  of  office,  to  inform  the  conscience  '  arithmetic  than  any  other, 
of  the  court ;  who,  if  they  please,  may  them-         Picture-writing,  such  as  was  ■dopted  by 

selves  assess  the  damages.  And  it  is  accord-  the  Mexicans,  is  tlie  first  step  of  the  pn>- 

ingly  the  practice  in  actions  upon  promts-  gress  towards  letter-writmg.    The  simplest 

sory  notes  and  bills  of  exchange,  instead  species  was  a  mere  delmeation  of  the  ob- 

of  executing  a  writ  of  inquiry,  to  apply  to  j^ct  to  be  denoted.    Tims  the  Nortti-Ani^ 

the  court  for  a  rule  to  show  cause  why  it  ripan  Indians,   when  they  went  to  wmr, 

should  not  be  referred  to  the  master  to  see  painted  some  trees  with  the  figures  of  war- 

wbat  is  due  (or  principal  and  interest,  and  riors,  often  of  the  exact  number  of  the 

why  final  judgment  should  not  be  signed  party ;   and  if  they  went  by  water,  they 

for  that  sum,  without  executing  a  writ  of  delineated  a  canoe.    Thus,  too,  the  M exi- 

inqniry ;  which  rnle  is  made  absolute  on  an  cans,  at  the  arrival  of  the  Spaniard^  sent 

affidavit  of  service,  unless  good  cause  be  lai^ge  paintings  on  cloth  as  dispatches  to 

shown  to  the  contrary.  Montezuma.  The  Mexicans  had  made  soaie 

Writer  of  the  tallies^  an  officer  of  the  progress  beyond  simple  delineations;  but 

Exchequer,  bemg  clerk  to  the  auditor  of  of  these  their  paintings  are  principally  com- 

the  receipt,  who  writes,  upon  the  tallies,  posed,  and  by  a  proper  disposition  of  dicir 

tb«  whole  letters  of  tlie  teller's  hill.    See  figures,  they  could  exhibit  a  more  comploc 

the  articles  Tally,  Exchequer,  &r.  series  of  events  in  historical  order.    Some 

WRWISG,  origin  of  alphiibetieal.    The  very   curious  specimens  of  tins    pietSTR* 

iristoryof  the  origin  and  progress  of  written  writing  are  preserved:  the  most  valuable 

ian^niages,  is,  in  most  of  its  stages,   lets  one  lias  been  puhlbhed,  atfd  may  be  fbnad 

enveloped  in  obscurity  than   tint  of  oral  in  Purchases  ^  Pilgrim,**  or  in  Thevenot^ 

language.    Difficulties  attend  it  in  comniiOD  '*  Collection  of  Voyages."  It  is  divided  nto 

with  every  inquiry  into  antiqnity ;  but  the  three  parts :   the  first  is  a  history  of  the 

data  are  more  numerous  and  progressive  Mexican  Empire ;  the  second  is  a  tribote- 

than  the  fleeting  nature  of  audible  signs  roll ;  and  the  third,  a  code  of  their  insti* 

would  admit.    Tlie  rudiments  of  the  art  of  tutions. 

writmg  are  very  simple ;  its  advances  to-        The  defects  of  this  mode  of  conmrarict- 

wards  the  present  state  of  improvement,  tion  must  have  been  early  felt.    Where  ap- 

slow  and  gradual.    Visible  langoage  first  pitcable,  it  was  tediour ;  and  was  confined 

used  marks  as  the  signs  of  things ;  and  we  to  objects  of  sense.    The  human  iotelleet, 

can  trace  it  through  all  its  stages,  from  the  stimuUited  by  the  necessity  of  improvement, 

simple  picture,  to  tlie  arbitrary  mark  for  would  have  proceeded  through  the  saise 

the  elements  of  sound.  course  in  the  New  World  as  i^  the  Old; 

Tlie  rudest  species  of  visible  commnnica-  but  a  stop  was  put  to  this  progress  by  the 
tion  was,  the  variously-coloured  knotted  destruction  of  the  most  cultivated  empires, 
cords  of  the  Peruvians,  called  the  quipos.  Picture-writuig,  then  tlie  simple  hitrogly* 
lliey  have  been  represented  by  some  au-  piiic,  then  the  symbolical  hierogffypfaic,  then 
thors  as  regular  aninds  of  tlie  empire;  but  the  arbitrary  character  for  words,  and,  lai^t- 
though  they  niiglit  have  some  significancy  ly,  for  letters,  was  the  evident  progress  of 
by  agreement,  it  is  probable  that  with-  the  mind.  Tlie  Mexicans  had  actuallyy  in 
out  oral  interpretation  they  would  denote  some  instances,  passed  through  all  the  in- 
nothiog  more  than  that  something  was  to  termcdiate  stages ;  though  the  short  dura- 
be  remembered,  like  tlie  twelve  stones  tinn  of  their  empire  prevented  them  from 
ill  Joshua,  iv.  SI,  22.  Robertson,  with  extending  tliesc  rudiments  to  a  regular 
more  probability,  supposes  that  they  were'  system.  In  tlie  simple  hieroglyphic,  the 
a  device  for  rendering  calculation  more  principal  part  or  circumstance  of  a  subject 
expeditious  and  accurate ;  that  by  the  va-  is  placed  for  the  whole.  In  the  historical 
rioua  colon rs,  different  objects  were  de-  painting  before  mentioned,  towns  are  nnio 
noted ;  and  by  each  knot,  a  distinct  niim-  fornily  denoted  by  the  rude  deltneatioo  of 
ber.  This  is  rendered  still  more  probable  a  house,  to  which  was  added  some  distin* 
by  the  circumstance,  that  picture-writing  giiishing  emblem :  these  emblems  were  de- 
was  used  by  the  Penivians ;  and,  as  the  notenient\  of  tlieir  names,  which  were  ge> 
names  of  numbers  must  be  denoted  by  nerally  significant  compounds.  Kings  and 
aibitrary  si^ns  to  render  calculation 'at  ail  generals  were  in  like  manner  denoted  by 
extensive,    Uiis   species  of  arbitrary  sign  heads  of  men,  with   similar    emblematic 
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mtrks  conjoined.   .They  also  nied  the  tym-  the  moatb,  to  denote  ipeedi  or  Toice ;  the 

bolical  hieroglyphic  to  denote  a  conqueror:  sun  and  moon,  at  a  symbol  for  sncetstion 

they  placed  a  target,  with  darts  between  of  time ;  an  eye  pfaiced  in  an  emiaent  posi* 

the  charactera,  fi>r  the  king,  and  the  cities  tion,  for  the  omniscience  of  God.   Eiamplea 

which  he  had  subdued.    Their  marks  for  of  the  second  are,  a  dog^i  head  (as  among 

months  an\i  other  portions  of  time,  for  the  the  Oiinese,  a  dog's  voice),  to  denote  sor- 

air,  the  earth,  &c.  were  symboUcaJ ;  and  row ;  dew  falling  from  heaven,  to  deaote 

their  cyphera  are  arbitrary  characters:  they  science.     To  these  may   be  added,  as  a 

painted  as  many  small  circles  as  tliere  were  mixed  exampU»,  the  mscription  on  the  tem- 

nnits  to  «0,  which  had  its  proper  mark ;  by  pl«^  of  Minerva  at  Sais :  where  are  found, 

the  successive  addition  of  these  nmrks  they  engraved  on  the  vestibnie,  the  figures  of  ai^ 

denoted  numbers  to  to  times  fO,  or  400,  infant,  an  old  man,  a  liamk  and  a  Ash,  and 

which  again  had  iu  proper  mark ;  then,  by  a  river  liorsn  :  the  liawk  and  tinh  were  Uie 

the  successive  addition  of  these,  they  de-  symbol  for  hatred,  and  tiie  river  horse  for 

noted  as  far  aA  to  tirofs  400,  or  8000,  which  impudence;  so  that  the  Uteral  transUtion 

had  ■  new  character.    Whatever  their  ad-  would  be  "  young  and  old  hate  impudence," 

vances,  however,  annals  so  conveyed  must  or,  stiU  more  literally,  **  old  man,  infant 

have  been  very  imperfect  j  and  accordingly  hatred,  impudence/'     The  Scythian  King 

they  took  great  pains  to  instmct  the  young  »«nt  to  Darius  a  mouse,  a  frog,  a  bird,  a 

to  supply  the  deficiencies,  and  to  remove  ^*r^9  «nd  a  plough :  if  he  had  sent  their 

the  ambignitieii,  by  means  of  traditionary  deHneaUons,  it  would  have  formed  a  similar 

eaplanatiom.   See  Robertson's  "  America,*  specimen  of  the  hierogliplifc. 

vol.  iiL  p.  173—180 ;  from  whom,  and  da-  Hieroglyphics  would  frequently  be  found* 

vigero,  this  account  is  derived.  ed  on  the  figures  to  which  use  had  given 

Picture-writing  and  its  contraction,  which  currency  in  oibI  language,    llie  procedure 

is  denominated   the   simple  hieroglyphic,  of  the  mind  is  the  same  in  lK>th ;  and  they 

most  be  very  inadequate  for  the  purposes  woold  mutually  infiueoce  each  other.    With 

of  communication.     The  figurative  hiero-  respect  to  the  simple  hieroglyphic,  as  that 

glyphic  woold  soon  be  adopted  ;  for  oral  was  a  mere  contraction  of  the  full  delinea- 

language  must  have  made  some  progreSii,  tion  in  picture- writuig,  the  only  simifauity 

before  the  use  of  permanent  visible  commii-  we  mast  expect  to  find  hi  hmguage  is  tlie 

nication  would  be  found  necessary,  ami,  contraction  of  words.    Both  were  intended 

consequently,  must  have  given  metaphori-  for  the  purpose  of  fiicihlating  coaununica- 

cal  meanings  to  the  names  of  sensible  oh-  tion,  by  increasing  its  rapidity. 

Jects.    We  here  speak  of  hieroglyphics  as  The  first  use  of  hieroglypfaies  was,  to 

intended  for  the  purposes  of  roimnaatcattag',  preserve  the  memory  of  events  and  institn- 

not  of  ctmeemUng  knowledge.    It  was  long  tions;  such  symbols,  therefore,  would  fir>t 

thonght  that  the  latter  was  the  first  and  be  adopted  as  were  of  obvious  interprr>ta- 

only  purpose.    Warbnrton  has  proved  that  tion ;  riz,   those  which  were  fonnded  on 

tins  was  not  their  first  use,  but  that  which  prevailing  opinions ;  as,  the  hyena,  for  a 

was  made  of  them  in  a  later  period,  parti-  man  bearing  his  distrenxc*  with  fortitude, 

cnlarly  when  the  invention  of  letters  had  and  rising  superior  to  them,  because  the 

rendered  the  foriMcr  purpose  unnecessary,  skin  of  that  animal  was  supposed  to  render 

The  sunple  hieroglyphic  was,  where  the  the  wearer  daunt lei^s  and  invulnerable;  on 

delineation  of  part  of  the  object  or  action  those    founded   on   oral   language,    wliicli 

represented  the  whole.    Thus  the  ancient  would  be  intelligible  when   the  analogies 

Egyptians  painted  a  man*s  two  feet  in  water  which  gave  rise  to  tliem  were  for<rotten/ 

to  denote  a  fuller ;  »moke  ascending,  to  de-  By  degrees  they  were  employed  for  the 

note  fire ;  two  hamb,  one  holding  a  buck-  more  refined  purposes  of  philosophy ;  an<l 

ler,  tlie  other  a  bow,  to  denote  a  battle. —  the  analogies  on  which  they  were  founded. 

The   figurative   hieroglyphic  was  of  two  would  require  an  arquaitiUnce  with  the 

kinds :  one,  where  the  instrument,  real  or  sciences  from  which  they  were  dednced. 

sappoted,  was  used  to  denote  the  performer,  8till  nothing  was  done  for  concealment :  at 

or  the  tiling  performed  ;  the  other,  where  l4st  superstition  appropriated  their  use ;  and 

one  object  was  used  to  represent  anotlier,  after  the  invention  of  letters,  they  viwre 

ulueh  had  some  leal  or  supposed  reseia-  employed  to  keep  the  mysteries  of  the 

bhmce  to  it.     £gyr;J^B  examples  of  the  priesthood  from  the  eyes  of  the  profiuie 

first  kuid  are,  an  eye  and  a  $eq>tre,  to  vulgar.    Their  symbols  were  now  fonnad 

signify  a  king;  a  sword,  a  bloody  tyrant;  of  farfotditd resemblaaets :  acatwasnstd 
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tD  denote  the  moon,  from  the  supposed  sessed  of  nich  peculiar  l^atnref  that  it  trett 
conlrMtion  or  dilatation  of  the  pnpil  of  her  deaenres  our  attention.  The  wtitteo  laa* 
eye,  at  difierent  parts  of  the  hinatioo.  In  gnagc  of  the  Chniete  has  passed  through  all 
common  hieroglyphics,  E|rypt  was  denoted  the  gradatioBS,  which  we  have  deocribed; 
by  a  crocodile  -,  in  the  sacred,  by  a  heart  and  from  their  pictures,  cbaraccen  have  be- 
on  a  burning  censor.  One  animal,  or  other  come  mere  arlutrary  marks :  tlMie  are  em- 
#nmble  object,  was  used  to  denote  a  Ta-  ployed,  not  as  signs  for  sounds,  bat  tar 
riety  of  qualities ;  and  tbe  same  idea  was  ideas ;  and  their  combinationa  and  changes 
denoted  by  various  hieroglyphics.  Hiis  has  have  no  corresponding  combinatioiiB  and 
attached  to  the  whole  hieroglypliical  system  changes  in  the  spoken  langnage  of  CfaiM. 
the  character  of  mystery :  when  we  trace  Before  the  time  of  their  fint  emperor, 
the  progress  of  the  Chinese  hmgnage,  we  Fobi,  the  Chinese  are  supposed  to  haie  em- 
shall  have  additional  proofs  of  the  injustice  ployed  knotted  cords,  like  the  Peramv. 
of  thb  opmion.  Fohi  introduced  in  tbeir  place  horkontri 

The  exact  manner  of  delineation  would  lines    (sec  Plate  Bliscel.  fig.  14) ;   aoaie 
be  tedious  and  voluminous.    The  more  use  whole,  others  divided ;  and  hy  tbeir  eoat* 
was  •  made  of  visible  commiurication,  tlie  bination  in  threes,  formed  the  text  of  the 
more  we  may  expect  to  find  the  character,  most  ancient  Chinese  woHl,  called  **  Ye 
originally  significant,  become  a  mere  arbi*  King."    On  these  trigrams  nmnefom  con- 
trary mark.     In  the  eariy  stages  of  tbe  meotaries  have  been  written,  aoaie  at  early 
Egyptian  hieroglyphics,  considerable  atten-  as  1100  years  before  Christ :  tbey  are  lop- 
tion  was  paid  to  the  outline  and  filling-up  poxed  to  contain,  in  a  few  linea,  the  most 
of  tbeir  figures.    Afterwards  a  rude  outlnie  sublime  truths,  and  are  employed  in  divina- 
was  sufficient;  and  this  was  changed,  for  tion;  but  they  are  still  nmntelllgible.    By 
the  couvenience  of  the  writer,  till  it  lost  Xm-nung,  the  successor  of  Fobi,  alzty4bar 
every  resemblance  to  the  object  it  origt*  hexagrams  (like  those  in  fig.  15),  were  in- 
nally  represented.    Many  changes  in  our  vented,  which  are  supposed  to  contaia  the 
own  written  character  might  be  adduced,  whole  circle  of  human  knowledge.    It  ii 
illustrative  of  this  change  p-om  the  deiinea-  thought  that  these  characters  were  takes 
tioii  to  the  cumive  hieroglyphic  The  mark  from  the  knotted  cords,  and  it  seeoM  to  ai 
for  and,  for  instance,  was  once  the  correct  probable  that  they  expressed  no  more.  The 
picture  of  et :  some  forms  show  its  'Origm,  time  of  their  invention  (whicb  it  cairied 
as  & ;  at  present,  m  vrriting  at  least,  it  back  to  tbe  age  of  Noah),  an  1  tbeir  appa- 
bears  no  features  of  resemblance  to  its  rent  inadequacy  to  repreaent  OMMe  tkM 
original.    Tbe  use  of  the  cursive  hierogly-  numbenii  render  it  highly Jmprobable  thit 
phic  would  take  off  the  attention  from  the  they  were  intended  to  denote  tbe  mysterice 
symbol,  and  fix  it  upon  the  thing  signified  ;  of  philosophy.   The  present  irameralt  of  the 
a  progress  which  we  equally  observe  in  oral  Chinese  have  an  equal  right  to  be  etteeoMd 
lan«;nage,  where  words,  originally  denote-  the   mysterious   denotements  of  jofnce. 
ments   of  sensible   objects,   became   the  Whatever  be  the  justness  of  tfaia  idea,  it  ii 
namefl  for  mental  qualities  bearing  some  certain  that  these  trigrams  and  hexagrams 
resemblance  to  what  they  before  signified,  are  nut  the  origin  of  the  present  Chinese 
and  in  many  instances  have  been  appro-  character.    In  numerous  instanceo,  the  pro- 
priated  to  the  mental  quality  without  any  gr^ss  can  be  traced  from  picturea  or  syan 
reference  to  the  original  meaning.  bols  to  the  present  form ;  in  some  the  coa- 

Vidible  characters  having  become  arbi-  necting  steps  are  lost,  but  the  geneni  in- 
frary  marks  for  ideas  or  words,  two  pro>  ference  is  still  a  just  one.  The  present  form 
cesses  were  pursued  by  different  districts  seldom  presents  any  traces  of  its  origiaaL 
of  Asia  and  Africa :  the  one  was  to  consider  Tien  (fig.  16),  heaven,  has  no  longer  a  na- 
these  characters  as  signs  for  sounds,  and,  by  tural  or  symbolical  resemblance  to  tbe  ob- 
their  intervention,  of  ideas ;  the  other,  as  jcct ;  !)ut  it  was  fiivt  represented  by  three 
signs  for  ideas  without  any  reference  to  curved  lines  (as  in  fix.  17),  and,  tbrongh 
sounds.  Tlie  latter  was  the  procedure  of  the  various  changes  in  fig.  18,  it  has  arrived 
the  C/hinese  ;  the  former,  of  all  nations  who  at  its  present  form.  Several  other  exam- 
used  alphabetical  characters.  pies  are  given  in  the  Phil.  Trans,  vol.  Kx. 

Before  we  advance  further  respecting  the 

On  the  Chinese  Languagi.  written  language  of  tli^  Chinese,  it  will  be 

We  come  now  to  the  consideralion  of  a  proper  to  attend  a  little  to  tbeir  oral  Ian* 

language  singular  in  all  itx  parts,  and  po5*  gua^^e.  Tiii?,  as  was  observed  in  Lanci  AC  r, 
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m  entirely  iiionot}iUbic ;  anil  all  the  wordi 
may  be  expretBed  by  au  Karopean  coom- 
iMuit  and  a  TOwel,  with  the  exception  uf 
aboQt  one-third,  which  end  with  n  either 
•imple  or  nasal.    A  monosyllabic  languaf^e 
cannot  be  copions ;  and  we  expect  to  find 
it  leaf  so  when  tlie  number  of  simple  soimds 
are  small.    The  Cliinese  have  not  the  6,  d, 
and  Tf  of  the  Europeans ;  and  the  nnmber 
of  their  words  is  only  330.   The  capabilities 
of  their  oral  lamniaf^e  are,  however,  much 
extended  by  the  variation  their  words  un- 
deriro,  by  means  of  tone  and  other  unflexions 
of  the  voice.    TIie»e  changes  require  a  very 
diacriminatinp;  ear  to  perceive,  and  very 
flexible  organs  to  express  tliem;  bat  we 
know  the  power  of  habit,  and  can  readily 
admit  that  thus  the  meaniuK  of  their  words 
may  be  extended,  witiiont  confiuuon,  even 
to  things  very  opposite   in  their  natnre. 
M'heOy  however,  vre  find  (as  Hager  informs 
U6)t  that  tlie  same  word  often  answers  to 
six  hundred  different  significations,  accord- 
ing to  the  tone  witli  which  it  is  pronounced, 
tlie  place  which  it  occupies,  or  tlie  cJia- 
racter  by  which  it  is  expressed,  we  must 
suppose  it  impossible  to  avoid  frequent 
ambiguity. 

Notwithstanding,    however,    all     their 
changes  in  tone,  &c.  they  have  not  more 
than  1,500  dntinct  sounds.    Most  nations 
have  improved  their  oral  languages;  the 
Chhieie  have  directed  all  their  attention 
to  te  improvement  of  their  written  lan- 
guage, and  they  have  formed  combinatioiM 
iu  thetr  rharaeten  without  any  correspond- 
ing combioations  in  their  sounds.    Their 
changes  are  totally  independent  of  each 
other;    and   the  fonaer  are  understood 
where  the  sounds  correspondhig  to  them 
are  different  from  those  of  the  Chinese.    In 
this  respect  they  may  be  compared  to  the 
arithmetical  cyphers,  Her.    The  character 
Ibr  Isoi,  calamity,  is  an  example  of  tliis  in- 
dependent combination.     It  is  composed 
of  mifUf  a  house,  and  ho^  fire.    Our  proceM 
is  to  join  the  oral  words  expressing  the 
ideas  wr  wish  to  combine  ;  and  we  should 
use  imienbo.    We  cannot  easily  aad  folly 
enter  into  thb  independency  of  dimeter 
or  sound,  hecansc  all  our  words  are  more  or 
less  pictures  of  sound,  and  are  so  strongly 
associated  with  soond  that  it  is  difficult  to 
separate  them  completely,  even  in  imagina- 
tioo.    The  Chinese  on  the  other  hand  hav« 
IM>  immedialt  coanection  between  their 
words  and  thehr characters, so thUlCeamMt 
be  necfmary  in  using  their  chmcten  t» 
nsethesonndsatall. 
VOL.  VI. 


All  the  Chinese  ckancten  are  cempoied 
of  214  c\t&  or  keys.    Tbeae  represent  the 
most  obvious  and  simple  idsaa ;  end  by 
their  combhwtions  are  prodnc^  expusiioiM 
for  the  more  refined  and  complex  ideas.  All 
these  clefs  were  probably  simple  paiatiBgi 
or  symbob,  and  hence  the  whole  written 
huignage  may  be  fiurly  considered  as  de- 
ducible  from  the  more  obvions  wrttuig  of 
the  Mexicans  and  Egyptians.    Indeed  the 
resemblance  between  the  ancient  Chinese 
cliaracters  and  the  Egyptian  hieroglyphics  is 
so  striking,  and  this  in  cases  wliere  the  ana- 
logy on  which  both  were  founded,  is  not  an 
obvious  one  that    De  Gnignes   considers 
them  as  certainly  derived  from  the  smne 
source.    These  keys  are  at  present  formed 
lirom  six  simple  strokes  ;  a  horisontal  line^ 
two  perpendicular  (the  one  pointed,  the 
other  blunt  at   bottom)  a  point,  a  line, 
curved  to  the  right,  and  another  to  the  left. 
The  greater  part  of  the  keys  have  from  two 
to  seven  strokes  ;  six  only  of  one,  and 
some  have  sixteen  or  ^ventceiu    We  are 
not  however  to  suppose  that  the  inventois 
of  tlie  Chinese  characters  fixed  ufioii  these 
six  elements  and  composed  from  them  me- 
thodically.   As  the  characteis  lost  their 
correctnemof  delineetion,  the  object  was  to 
facilitate   the  Ubour  of  writing.    Art  by 
degrees  reduced  all  the  characters  to  the 
simple  strokes  we  have  mentioned. 

Hiese  keys  are  either  employed  alone  at 
a  character  serving  to  express  an  idee  -,  or 
differently  combined  in  a  groop,  ferminf 
a  phrase  expremive  of  the  idoi  it  is  intended 
to  communicate.    Tims  the  chaneter  for 
night  is  composed  of  three  characters  ;  one 
signifying  darkneas,  another  the  actieo  of 
covering,  the  third  signaiyuig  man,  which, 
rendered  literally,  signifies  darkness  cover- 
ing man  i  a  phrase  perfectly  expressive, 
and  similar  to  the  language  of  poetry.  Bot^ 
in  fact  issued  **  from  the  cradle  of  the  bn> 
man  race."     Figurative  language  of  tUs 
kind  is  much  employed  in  the  scriptures : 
we  admire  it ;  for  it  **  conies  home  to  onr 
business  and  our  bosoms."    It  paints  to  o«r 
minds,  and  calb  up  their  conceptions  lord* 
biy  and  correctly.     Hence,  thoagh   the 
oApring  of  necearity,  it  is  justly  esteemed 
a  beauty ;  and  wheiever  the  laagvuge  of 
feeling  is  employed  will  geaerally  be  firand 
a  prevailing  trait. 

We  might  sappeae  that  aB  tbc  Chirac tsra 
being  thus  compoeed  nethlug  mere  wovld 
be  neeeanry,  in  order  to  — dewtind  thean, 
then  to  knew  the  elementary 
hnt  the  mmlegy  m  iNdch  the 
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18  formed  is  often  extremely  obtcnre,  and  .  manyformtinexpreauiif  the  (general  «bb 

often  erroneous.  Tkeir  ancient  principles  of  for  it    Different  8ect»  have  their  own  cha- 

philosophy  furnished  wide  scope  for  combi-  racters ;  so  that  when  a  proper  allowaDce 

nation ;  but  these  were  generally  ill  found-  is  made,  about   10,000  are  safiicient  for 

eti.    Other  combinations  acquire  a  know-  reading  tlie  best  books  of  each  Uierary  pe- 

]edge  of  tlieir  ancient  customs  and  popular  riod  of  tliehr  language.      In  alpliabetteal 

superstitio;i8.    Hence  the  ease  which  we  writing  words  may  be  read  witbont  the 

should  in  tlieory  expect  in  nnderstanding  a  least  knowledge  of  their  meaaing  ;  in  tlie 

language  so  regularly  formed  vanishes  ;  and  hicroglyphieal  the  soimd  is  less  intiniately 

an  acquaintance  wifli  their  whole  round  of  connecred  with  the  visible  sigo,  and  the  cha- 

pbysiod  and  religious  dogmata,  with  the  racter  is  studied  and  best  learned  by  be- 

fleeting  eastoms  and  opinions  of  preceding  coming  acquainted  with  the  idena  attached 

ages,  is  necessary  for  a  thorough  acquaint-  to  it.    But  the  termi  of  pbikMophy  have 

ance  with  tlie  Chinese  characten.    This  been  formed  on  that  philosophy,  ao  that  a 

is  not,  however,  entirely  peculiar  to  the  knowledge  of  the  latter  is  uecenary  to  a 

Chinese  language.    In  order  to  trace  the  complete  acquaintance   with    the  fenaer. 

origin  of  words,  the  same  references  are  lliese  ideas  we  must  call  to  noind  when  we 

often  necessary ;   but  we  have  more  fte-  hear  that  their  most  learned  men  are  aot 

qnently  tlic  requisite  data.    Candidate  sig-  acquainted  with  more  than  half  of  thcai. 

nifies  a  person  who  offers  himself  to  fill  a  The  knowledge  of  the  whole  round  of  CU- 

hicrative  or  honourable  situation ;  the  ori-  nese  science  and  literature  mnat  aorely  be 

ginal  meaning  of  the  Latin  eandidatui  is  a  sufficient  to  occupy  the  life  of  the  Umgui 

person  dressed  in  white.    The  two  ideas  liver. 
^ttm  to  haTC  no  connectioii.  The  difficulty 

▼anishes,   however,  when   we  learn  that  TroKnivm  to  L^tera, 

among  the  Romans  all  candidates  wore  «?       ^u       •    •  .   ^  . 

white  robes.    In  a  simihir  manner  we  see  .  ^P^"  ^^  P'^'V^^  ^}7^  •»!**  «« <• 

no    comiectton    between    nmuing,    and  '"^l^  ^/;»"«^  ">t«T>o?tion  merely  htm 

wrapping  ur  the  feet ;  but  pao,  the  Chinese  1*1^  ^'fficnlty  of  accountmg  fo^a  pheaome- 

characterfJ;  raa,  is  complied  of  two,  one  ?«"> '^e  should  argue  a,inm  that  no  divia. 

fbr  the  act  of  wrappmg,  UiTother  for  feet  'TllT!^  ^r^  ^^V"  I"  ^  """*"  "^  "^ 

The  probable   connection  is  ascertained  P»«»>«f'«»  wnt«n».    As  however  aoaie  prf 

by  the  circmnstance  that  tlie  savages  of  »»"'??/« "XJ^enUm  favour  of  the  aftnaa- 

Louishma,  when  about  to  undertake  long  ^^e  side  of  the  qu«tion  hare  been  advaaeed 

marches  wrap  up  theh*  feet  to  prevent  thek  .1  ■"•"  ?^^  ^"*  eminence;  we  ahaU  state 

bong  torn  **  "^•^  unportant  of  theni,  and  after  ca- 

In  the  Cbmese  dictionaries  the  keys  are  ^^^^^TI"*  ^  ^^»  ^^  ^^jfficulty  tl»cy  mM, 

placed  m  an  invariable  order  which  soon  PJf«fttoo»J- admission  of  the  human  origia 

becomes  ftuniliar  to  the  student    The  dif-  ff»eltefa.  We  shall  point  out  what  appean 

ferent  compomids  each  follow  one  another  *°  ^  ^*  "***  probable  account  of  theiria. 

according  to  the  number   of  strokes   of  ^*'*"^"* 

which  each  consists.     The  meaning  and  1*  It  is  urged  that  in  order  to  give  any 

pronunciatioa  are  given  by  means  of  two  pl^tuibiUty  to  the  hypothesis  of  the  hoBHa 

words  hi  common  use.    When  no  one  com-  iuveution  of  letters,  it  must  be  abown  to  bt 


mon  word  expresses  tlie  exact  sound  it  is  fii^plc-    Now  ifit  were  shnple  and 

eommonicated  by  two    connected,    with  '^  "  ^S^ily  probable  that  we  should  find  im- 

marks  to  show  that  the  consonant  of  the  stances  of  independent  invention.    Bat  the 

first  word  and  the  vowel  of  the  second  ^*<^^  **>  ^^  alphabetical  writing  auy  be 


Joined  together  form   the   precise   sound     ^ced  to  one  source. 

wanting.    Thus,  to  express  the  soimd  picii,        Two  answers  may  be  given  to  this  arn- 


pa  and  Mum,  wonld  be  joined  with  marks  ment    First  Tliere  is  such  a  great 

to  denote  the  eUsion  of  the  a  and  the  m.  Urity  among  the  Asiatic  al|rfMbeta,  that 

If  the  spoken  language  l>e  scanty,  this  is  they  cannot  be  proved  to  have  issued  fnm 

not  tlie  defect  of  the  written  lancusge.  the  same  source.    It  must  however  be  le- 

Tlieir  characters  amount  to    au,0()0.    A  marked,  that  the  variatiom  vrbich  we  kaow 

considerable  part  of  them  however  may  be  to  have  taken  place  in  mimerona  instances 


considered  as  synonima ;  thus  ago  may  be     would  destroy  the  force  of  any  o1 

expressed  by  a  hundred  different  charac-     that  might  occur  from  this  decided 

ten,  and  happiness  may  be  traced  into  as    larity,  if  positive  arguments  were  addactd 
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to  eMaUUi  tlicir  idoilHy  •f  origin.    B«t  vary  the  articiiUtioB  tMit  Ibe  tone,  in  order 

thongfa  tbete  are  apparently  sufficient  to  to  eiproH  a  variation  of  meaning.  ^  Add  to 

render  it  probable,  yet  this  probability  is  this, 

not  great  enoogb  to  give  mnch  weight  to  Thirdly,  The  great  extent  of  the  empire 

the  argnment  in  question.    Bat  even  ad-  of  China  and  its  dependencies,  wonld  cause 

mitting  its  certamty,  we  may  obsenre,  se-  a  great  variety  in  the  dialect    This  would 

eondly,  that  this  can  prove  no  more  than  contribate  to  increase  tlie  attention  of  their 

the  high  antiquity  of  the  invention.    That  literati  to  their  written  hmgvage,  since 


it  originated  before  mankuid  were  much    (as  we  have  seen  it  actually  is)  migbt  be 
separated  from  each  other;  and  that  the     understood  mdependently  of  their  words. 


ground-work,  laid  by  those  who  had  made  Fourthly,  If  we  admit  the  very  probabia 
Che  greatest  advances  in  cnltifation,  was  hypothesis  of  De  Guignes,  that  the  Chir 
bnUt  npon  in  different  ways  by  those  who  nese  characters  were  brought  from  Egypty 
afterwards  penetrated  to  the  remoter  parts  and  tiat  they  had  originally  no  connectkNi 
nf  the  Continent.    But  it  is  urged,  with  the  spoken  hmgnage  of  the*  country 

J.  That  we  not  only  have  no  instance  of  into  which  they  were  imported  ^— Chat,  m 
independent  discovery,  but  have  even  the  ^t,  they  were  applied  to  denote  names 
example  of  a  nation  which  had  no  comma-  difiierent  from  those  with  which  they  had 
nication  with  those  among  whom  it  vras  been  before  connected ;— we  shall  perceive 
first  known,  remaining  in  total  ignorance  of  at  once  the  reason  why  the  combiimCions  of 
it,  and  employing  a  procedmre  which  liow  the  characters  were  origimdly  nnaooompn- 
ineapaeitates  them  for  the  adoption  of  nied  with  corresponding  combinations  of 
alphabetical  writing.  And  the  force  of  this  sounds.  After  this  there  is  no  difficulty  in 
•lotion  is  materially  increased  by  the  admitting  that  the  written  must  continue 
circumstance  that  their  writing  equally  with  independent  of  the  spoketo  language,  espe- 
tlw  alphabetical,  originated  in  the  hierogly-  dally  among  people  so  tittle  addicted  Co 
phios,  and  actually  went  through  the  same  innovation  as  the  GliiMie. 
stages,  eis.  from  the  simple  picture  to  tlie  5.  It  is  urged  timt  the  tnveotioo  of  letteii 
arbitrary  mark.  The  grand  weight  of  tlie  is  ascribed  to  the  gods  by  several  of  the 
controveray  appears  to  re^t  here.  The  ancients ;  that  IHiny  asserts  the  use  of  iet- 
diffieidty  this  argument  presents  may  pro-  ters  to  have  been  eternal ;  and  that  tha 
bably  be  obviated  by  the  following  oonsi-  Jewish  doctors  mamtaia  <hat  Ood  crenlad 
derations :  alphabetical  writing. 

First,  llie  written  language  of  Chnia  We  say,  in  reply,  tlmt  the  Jews  had  no 
was  cultivated  asore  for  ihe  purposes  of  otiier  reosirds  than  our  own.  The  nnciewti 
Kteratnro  and  phikaophy  than  for  those  of  were  accnstomed  Co  ascribe  to  a  divine 
common  life ;  the  combinatioas  were  form-  origm  every  thing  for  which  lliey  could  net 
ed  by  the  literati,  and  it  probably  wooM  acconnt.  As  for  Pliay  ht  expressly  lays 
not  have  been  in  their  power  to  have  car-  that  the  Phenidaao  ^mum  foasad  as  Ihe  iiip 
ried  these  combinations  into  the  oral  Ian-  venters  of  letters, 
gnage  of  the  vulgar.  They  might  indeed  •  It  must  be  remalked  that  tiMse  fiicls  are 
have  invented  an  oral  language  correspond-  addhced  to  prove  that  no  records  of  the 
JBg  to  their  characters ;  but  the  genius  of  mvention  reasain ;  indirectiy  therefore  thafr 
the  Chinese  seems  rather  to  direct  them  to  fovour  dia  hypothesis  of  the  divine  orighi 
study  than  to  conversation.  In  order  to  of  letters.  If,  however,  the  transition  wen 
render  probable  a  transition  from  hierogly-  siasple  and  gcadual,  perhaps  the  era  ol 
phics  toletters,  we  most  suppose  the  spoken  invention  could  not  have  been  fixed  even 
and  the  written  hmguage  to  have  been  eon-  by  the  nation  ui  vrhich  it  oeearred.  We 
nected  with  each  other,  and  to  have  had  have  no  more  reason  to  expect  records  el 
simihir  combinations.  Now  we  may  ob-  the  iavenlioa  of  letters  than  of  Che  Bgyp- 
eerve,  ttan  hieroglyphirs,  or  of  Che  CUnase  cha- 

Secondly,  That  the  spoken  famgnage  of  racters. 
China  did  not  at  all  favour  the  pfam  of  The  argmnentsdprieri  for  the  divine  eti- 
nuUng  their  characters  representative  of  gia  of  letters,  reasain  Co  he  eensidered. 
aeend,  for  bemg  all  monosyllables,  and  not  These  ore,  the  diffierity  ef  dm  itmm^im 
very  H—fiBBi,  there  wonM  not  be  the  in  any  stage  ef  hnMi  fn^nm^  and  Ms 
tame  eal  for  attention  to  the  elementary  airti^aity,  ufMeh  eaiy  aneh  hwreasea  the 
•oMds ;  and  what  weaM  ititt  mere  prevent  hnprehnhiHty  ef  to  humm  esigiB, 
MdirectienofteeCttntiM^lfeey  dMaeC       1.  Aslo  *e«MMyer*e 
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it  n  nrged  thnt  we  are  to  rappose  that  the 
iDveotors  of  letters  decomposed  the  soonds 
of  wordft  not  only  into  syllables,  bnt  into 
letters  \  tliat  observing  the  component  parts 
of  syllables,  and  denoting  them  by  appro* 
priate  marks,  Ihey  nsed  these  marks  for 
those  elementmry  sonnds  in  the  visible  re- 
presentation of  otlier  words  into  which 
those  sounds  entered.  This  dissection  of 
the  articolate  sounds  of  man,  tracing  them 
through  all  their  virions  combmalions,  and 
denoting  them  by  a  few  simple  marks, 
whose  combinations  might  express  every 
possible  combination  of  sound,  supposes  a 
habit  of  patient  experimenting,  of  discri- 
Bsinating  examination,  ami  of  exact  d^isufi- 
cation,  which  ill  accord  with  the  unculti- 
vated state  of  human  intellect  in  the  eariy 
period  of  society.    Bnt, 

S.  Wlien  we  consider  the  antiquity  of 
the  use  of  letters,  and  find  tliero  in  a  state 
of  perfection  so  early  as  the  time  of  Moses, 
this  difficulty  appears  insuperable.  We 
must  admit  that  men  in  the  earliest  ages 
stepped  at  ouce  from  a  tedious  and  awk- 
waitl,  and  frequently  unintelligible  «mode  of 
communication  to  oqe  which  answers  every 
,  purpose  in  the  shortest  way,  and  that  un- 
like  all  other  inventions  it  was  brought  at 
once  to  such  a  state  of  perfection  tljat  no 
succeeding  alphabet  has  any  real  superiority 
over  the  ancient  Hebrew. 

With  respecf  to  the  difficulty  of  the  hi- 
veution,  the  objection  loses  all  its  force 
when  a  simple  and  easy  procedure,  probable 
in  the  given  circumstances,  can  be  pointed 
out.  To  obviate  the  difficnliy  arising  from 
th(*  apparent  perfection  of  the  most  ancient 
alpliabets,  we  may  observe, 

First,  Tliat  in  a  perfect  alphabet  every 
letter  should  represent  only  one  definite 
sound,  and  every  known  sound  in  the  given 
language  sliould  have  a  corresponding  let* 
ter.  Now  we  have  no  instance  of  a  pei^ 
feet  alphabet  among  modem  hingnages, 
and  have  therefore  no  reason  to  titippose 
Ihkt  the  first  alpliabft  was  peifect.  But 
even  admitting  tliat  some,  of  the  ancient 
alphabets  which  have  been  transmitted  to 
us  were  porfect,  yet  it  must  be  obser\'ed, 

Secondly,  Tiiat  no  known  alpliabef, 
however  ancient,  ix  in  the  state  of  its  ori- 
ginal invention.  Cadmus,  who  uras  bom  in 
the  east,  carried  witli  him  into  Greece  six- 
teen letters  only ;  tlie  lea^t  copious  alpha- 
bet we  are  acquainted  with  has  twenty -two. 
It  is  not  probable  that  Cadmus  introduced 
fewer  than  he  poMesned ;  it  is  more  pro- 
bable that  he  invented  new  ones  to  express 


sounds  which  he  found  among  the  abori- 
gines. 

It  has  generally  been  supposed  of  late« 
that  alplubetical  writing  was  fbrnaed  from 
hieroglyphics ;  but  we  have  met  with  no 
one,  except  De  Gnignes,  who  bas  stated 
tlie  st«'ps  of  the  transition  io  a  aatiafiictofy 
manner.  **  Perhaps,"  says  tbia  writer, 
**  we  liave  done  too  much  hooonr  to  the 
,  inventor  of  letters,  vrhoever  be  were,  m 
supposing  that  he  dbtected  the  voice  mto 
two  parts,  and  invented  marka  of  twa 
kinds,  some  to  represent  conaooanta,  and 
others  voweb.** 

The  followhng  is,  with  some  variatioiii, 
the  hypothesis  of  this  writer.      Hierogly- 
phics, «rith  their  exactness  of  delinealioo, 
lost  their  original  significancy.    Tbia  amst 
first  be  the  case  with  words  of  most  fre- 
quent recurrence,  and  which  entered  most 
mto  combinations  with  other  worda;  be- 
come simple  denotements  of  sooad  tbey 
were  employed  to  express  their  respective 
sounds  in  combinatiou  of  otlier  mooosjylla- 
bic  words,  which,  in  like  maneer  bed  hist 
then'  original  significancy.    Heooe,  by  de> 
grees,  they  became  representative  of  the 
component  parts  of  all  words  into  which 
their  respective  sounds   entered.      Tbcj 
were  always  words,  but  very  simple,  con- 
sisting only  of  a  consonant  and  a  ^oweL 
Variation  in  the  pmnuncnition  of  the  vowel 
would  occur  in  different  dialects,  end  lieace 
these  marks  would  be  regarded  as  conso- 
nants capable  of  being  differently  modified 
by  simple  vocal  sounds.    Letters,  at  firrt 
monosyllabic  words,  then  became  marks 
for    the    component  parts  of   dissyllabic 
or  polysyllabic  words ;  and  then  for  the  oa- 
changeable  patt  of  tliose  syRablea,  thai  is, 
for  consonants.    In  the  most  ancient  state 
of  the  oriental  languas^es  vowel  sounds  had 
no  distinct  marks.    In  the  latter 
were  joined  to  the  consonant    to 
the  different  sounds  with  which  the  radical 
consonant  ^m  invested.    Among  the  west- 
ern nations  a  different  procedure  vras  adopt- 
ed.   In  some  cases  they  used  the  mark 
wiiirh  they  had  receivci  from  the  orienlal 
nations  for  an  aspirate  and  vowel,  for  the 
vowpI  itself;  and  having  once  commenced 
the  use  of  distinct  marks  for  vowels,  the 
procedure  was  continued,  and  new  marks 
adopted  to  express  noticed  variations  of 
voc)il  sounds. 

In  support  of  tliis  statement  may  be  ad- 
duced the  following  observations  : 

1.  We  have  seen  that  hieroglyphics  did 
become  significant  of  sounds ;  and  (sec  1«A!i- 
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GCAOB)  that  word«,  origioaUy  significant  of  pic  intpcction  is  snfficient  to  convince  w 

one  cliM  of  idcMy  being  applied  to  a  se*  that  liieroglyphics  were  the  origin  of  lettei^ 

cond,  lost  their  connection  with  the  for-  Tliis,  however,  proves  little  as  to  the  inven- 

ner,  and  became  directly  significant  of  the  tion  of  alphabetical  writing,  except  that  it 

^^^'  wai  snbsequent  to  the  use  of  hierogly^^cs. 

i.  We  have  reason  to  believe  that  wordn  But, 

were  originally  monosyUabic  in  those  na-  6.  These  characters,  in  many  instances, 

tions  where  alphabetical  vrriting  was  in-  retained  their  original  significancy,  which 

vented,  and  tliat  the  combination  of  old  proves  them  to  have  been,  as  De  Guignea 

sounds,  or  the  use  of  them,  uncompounded  supposes,  denotements  for  word«.   Wemnst 

to  express  new  ideas,  vras  the  mode  em-  not  expect  to  find  this  significancy  in  all 

ployed  to  extend  the  capabilities  of  their  words  of  which  they  form  component  parts; 

luignage.    Hence  the  same  word  would  but  in  such  only  in  wliose  visibly  representa- 

frequently  occnr  in  combination,  and  tliough  tion  the  original  hieroglyphic  formed  a  com- 

its  diflferent  si^ifications   must  originally  ponent  part.    Now  we  must  observe  first, 

have  been  represented  by  diflfcrent  hiero-  that  the  names  of  several  of  the  oriental 

glyphics,  yet  as  tliese  lost  their  significancy,  letters  are  still  by  themselves  significant, 

they  would  easily  become  as  extensive  in  and  that  some  of  these  letters  are  similar 

their  meaning  as  the  soonds  themselves,  to  the  Chinese  cleft,  which  have  the  same 

And  it  M  obvious  that  the  roost  simple  of  signification.    Thus  the  «  yod  signifies  the 

those  hicToglyphics  which  were  used  for  the  Aond.    Its  form,  in  some  alphabets,  lesem- 

same  sound,  would  be  employed  to  repre-  bles  the  Cliinese  character  for  Aaiid.    The 

feoi  the  sound.  t  daUth  of  the  Hebrews,  Phcnicians,  and 

5.  It  has  been  shown  to  be  highly  proba-  Ethiopians,   signifies  a  ga/e,  and  the  nc- 

ble  that  originally  every  consonant  had  its  tion  of  opening.     The  hieroglyphic  which' 

vowel  sound.    Hence  all  syllables  miglit  be  among  the  ancient    Chinese   represented 

represented  by  two,  or  at  most  tliree  Euro-  a  gafe,   is  exactly  simifaur  to  this  letter, 

pean  letters.     This    ciramistance  wonUl  The  9  pAi  of  the  Hebrews  and  qf  of  tlie 

■Mterially  diminish  the  varieties  of  syllabic  Ethiopians  signifies  the  wwutk.    The  Clii- 

•onnda.  nese  characters  for  the  atoaf  A  all  retem- 

4.  The  probability   of  the  theory  ad-  ble  it.    The  y  aia  signifies  the  qft.    The 

vasced  depends  greatly  upon  the   hypo*  Phenicians  and  the  Chmese  employed  the 

thesis,  that  originally  letters  were  syllabic  outline  of  the  eye  as  a  denotement  of  the 

The  following  fiu:tB  appear  to  prove  this:  object    The  v  Mia  in  Hebrew  signifies  the 

The  ancient  oriental  alphabets  haA  no  de*  teitk^  and  its  figure  is  still  Ibond  among  the 

noteasenta  for  vowels,  and  even  if  thb  be  Chuiese  with  the  same  signification.    The 

disputed,  it  must  be  admitted  that  they  o  anai  signifies  mtfsr.    The  corraponding 

had  many  words  mto  which  none  of  the  Samaritan  and  Bthiophm  characters  have  e 

inpposed  vowel  marks  entered.    The  Ethi-  strong  resemblance  to  the  CIdnese  hiero- 

ephMB  alphabet  b  intirely  syllabic.     The  glyphic  for  water.      lAstly,   tlie  it  alepk 

simple  letters  denote  a  consonant  and  a  (originally  perhaps  signifying  ox)  signifies 

abort  a,  and  marks  were  added  to  them  to  am^y,  the  fcfion  ^ceadacftag, preemmence^ 

denote  other  vowels  where  used.    What  b  The  Phenician  form  of  this  exactly  repre- 

donbly  singular,  they  liave  in  many  cases  sents  the  Chinese  character  for  eae,  and 

added  marks  to  these  syllabic  characters,  every  oeHan  6y  wkiek  we  veatthe  heud  of 

to  denote  they  have  no  vowel  belonging  to  otiun.    But  these  letters  are  not  only  signi- 

them.    In  the  Coptic  and  Arabic  there  are  ficant  by  themselves,  bat  secondly  in  com- 

tyUabic  characters.    The  alphabets  of  the  binations.    Tbns  *  was  expressed  by  the 

eastern  Asiatics    are   priocipally  syllabic,  monosyllable  ya,  ye,  or  yea ;  to  this  ano- 

•OBse  with  8,  others  withlyj^rined  toacen-  ther  monosyllable,   which  had  eqnally  a 

sonant.    These  circumstances  render  pro-  signification   relative  to  the  figure  being 

bable  the  account  here  given  of  the  transi-  added,  finmad  a  word  of  two  ^llables. 

tion  from  hieroglyphics  to  letters.     The  For  instance,  instead  of  the  present  deno- 

Ibllowing  observations  more  completely  as-  mination  of  n  daUlkf  we  may  reasonably 

certain  its  high  probability.  suppose  its  original  sound  to  have  been  da. 

b>  The  letters  of  some  of  the  ancient  The  word  t  jfada,  hiereglyphlcally  repre*  . 

alphabets  have  so  great  a  resemblance  to  tented  by  a  g^t  and  a  Aaad,  is  fimnd  in  the 

tlie  hierogtyphical  characters ;  indeed  are  Hebrew  with  a  signification  derived  from 

mah  onct  traatcripta  of  them,  that  a  ihn*  that  of  the  lettaia  eomperiag  it ;  to  amf 
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out  (as  we  might  say,  hand  him  to  the  docr)^ 
to  extend.  Add  to  tiiis  the  word  v  ain  (ori- 
gimUly  probahly  sonnded  ho),  which  signi- 
fies the  eye,  and  we  have  yadaho,  which 
should  signify  to  open  the  eyes,  to  extend  the 
rieir,  &c.  and  metaphorically,  to  know,  to 
underttandi  and,  in  fact,  this  is  the  signifi- 
cation of  yr  in  Hebrew.  Bat  this  is  not 
all,  for  exactly  the  same  procednre  has 
been  adopted  by  the  Chinese.  JiR,  which 
signifies  to  examine,  is  composed  of  three 
radical  characters,  of  which  the  first  signi- 
fies the  hand,  tlie  second  a  gate,  the  third 
the  eys.  So  also  kia  is  composed  of  three 
characters,  one  signifying  the  teeth,  the 
other  two,  gate  or  opemngf  which  signifies  to 
brtak  tkriughf  to  make  a  great  opening.  In 
Hebrew  ttv  is  simikurly  composed.  It 
signifies  to  pUmdeTf  to  lay  woHe,  Tdd  is  a 
large  collection  of  water.  It  was  compos- 
ed of  the  characters  for  hand  and  loa/er. 
llie  same  compound  was  formed  among  the 
Hebrews,  and  o*  yam  signifies  -  a  great  tal- 
leetmi  of  water,  or  the  eea.  In  Arabic  the 
letters  thei  or  earthy  and  man  or  aidter, 
from  the  word  tham^  and  signify  a  flood. 
The  Hebrew  ihm  is  composed  of  the  thei 
or  eartK  and  the  mw,  which  signifies  maOf 
t.  e.  aMw  qf  the  earth,  and  forCher,  toybrm. 
to  ereaie.  In  botli  these  instances  the  Chi- 
Aese  correspond  |n  their  combinations  with 
the  alphabetical  writing.  Many  other  in- 
stances might  be  broagbt  We  will  addnce 
one  to  which  there  is  no  corresponding 
combination  in  the  Chinese  language.  M 
or  Huba,  ^,  signifies  fiither.  The  compo- 
nent parts  of  it  signify  prindpal  of  the 
house. 

The  papers  of  De  Guignes,  to  which  we 
are  very  greatly  indebted  oq  this  subject, 
are  to  be  found  in  Memoires  de  PAcademie 
des  Inscriptions  ^t  des  Belles  Lettres,  vol. 
54,  &c. 

WRONG  stamp,  By  S7  George  IIL 
c  136.  any  instrument  (except  bills  of  ex- 
change, promissory  notes,  or  other  notes, 
drafts,  or  orders)  liable  to  stamp-duty, 
whereon  shall  be  impressed  any  stamp  of  a 
different  denoinhiation,  but  of  an  equal  or 
greater  value  tlian  the  siamp  required,  may 
be  stamped  with  the  proper  stamp  after 
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the  execution,  on  payment  of  duty  and  drt. 
pounds  penalty,  but  withoot  any  sdlowmnce 
for  the  wrong  stamp. 

likewise  any  snch  instrument  (except  as 
aforesaid)  being  ingrossed  withoot  havii^ 
been  first  stamped,  or  haviog  a  atmmp  there- 
on of  less  value  than  required,  the  same  may 
be  stamped  after' the  executioii,  on  payment 
of  the  duty  and  ten  pounds  penalty  only, 
fi>r  each  skin  thereof:  but  in  case  it  shall 
be  satisfhctorily  proved  to  the  Commis- 
sioners of  Stamps,  that  the  same  hath  been 
so  ingrossed  either  by  accident  or  inadver- 
tency, or  from  urgent  necessity,  or  nnavoid* 
able  circumstances,  and  without  hny  inten- 
tion of  fraud,  the  Commissioners  are  aotha* 
rixed  to  stamp  the  same  within  sixty  days 
after  the  execution,  to  remit  the  pesnlty  hi 
part,  or  in  all,  and  to  indemnify  peiaons  so 
iugrossing  tiie  same. 

WULFENIA,  hi  botany,  so  named  from 
the  Rev.  Francis  Xavier  WuHen,  a  genus  of 
the  Diandria  Mouogynia  class  and  order. 
Essential  character:  corolla  tubular,  ria* 
gent,  with  the  upper  lip  short,  entire^  the 
lower  three-parted,  with  the  aperture  beard- 
ed; calyx  five-parted;  cqisule  twO'Ceflcd^ 
fonr-valved.  There  is  only  one  species,  viz. 
W.  carinthiaca,  a  native  of  Carhithia,  on 
the  highest  Alps. 

WURMBEA,  in  botany,  so  named  ui 
honour  of  Frederick  Baron  Van  Wumb,  a 
genus  of  the  Hexandria  TMgyuia  class  and 
order.  Natural  order  of  Coronariae.  Jnud, 
Jussien.  Essential  character :  calyx  none ; 
corolla  six-parted,  with  a  hexangnlar  lobe ; 
filaments  inserted  into  the  throat.  TTieiu 
are  three  species. 

WYTE,  or  WiTE,  in  our  ancient  cus- 
toms, a  pecuniary  penalty  or  mulct.  The 
Saxons  had  two  kinds  of  punishments,  wert 
and  wyte ;  the  first  for  the  more  grievous 
offences.  The  wyte  was  for  the  less  heinous 
ones.  It  was  not  fixed  to  any  certain  sum, 
but  left  at  liberty  to  be  varied  according  19 
the  nature  of  the  case.  Hence  ahM>  wyta, 
or  wiltree,  one  of  the  terms  of  privilege 
granted  to  our  sportsmeti,  signifying  a  free- 
dom or  immunity  from  fines  or  amefcta* 
meats. 
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Xor  X,  is  the  twenty-«econ4  letter  of 
*  our  alphabet,  and  a  doable  conso- 
oant  It  was  not  used  by  the  Hebrews 
or  ancient  Greeks;  for  as  it  is  a  com- 
pound letter,  the  ancients,  who  used  great 
simplicity  in  their  writhigs,  made  use  of, 
and  expressed  this  letter  by  its  component 
letters  cs.  Neither  have  the  Italians  this 
letter,  but  expreu  it  by  is.  X  begins  no 
word  in  oar  language  bnt  such  as  are  of 
Greek  original,  and  is  in  fow  others  but 
what  are  of  Latin  derifatinn,  aa  perplex^  re- 
fexiem^  4ffiuxun^  Ice.  We  often  express 
thia  sound  by  single  letters,  as  dci  in  bmcki^ 
Mcfci;  by  let  ia  b—k»y  krtakt ;  by  «r  in  oc- 
ccai,  occklfNi ;  by  ce  hi  metumy  mdwa,  6lc. 
In  onmerals  it  expresaeth  10,  whence  in  old 
Roman  manuscripts  it  is  used  for  rfenariui ; 
and  aa  such  seems  to  be  made  of  two  V*8 
pkced  one  over  the  other.    When  a  dash 

is  added  over  it,  thus  %  it  ngilfiea  ten 
llMNnand. 

XANTHE,  hi  botany,  a  genua  of  the 
Dfoeck  Syngeneaia  chttf  and  ordei;  Essen- 
tial character:  flowets  dioecious;  calyx 
live,  six-parted,  permanent;  corolla  ^^te^ 
riz-petalled :  males  with  one  filament, 
bearing  five  anthen,  collected  mto  a  shield- 
shaped  head :  fomales  with  ^^^  barren  an- 
thers; capsule  globose,  crowned  with  the 
stigma,  five-striated,  five-vahred ;  aeeds  very 
r,  involved  in  the  pulp.  There  are  two 
I,  til.  X.  quapoya,  and  X.  panari.^ 

^XANTHIUM,  in  botany,  a  genus  of  the 
Monoecta  Pentandria  chus  and  order.  Na- 
tural order  of  Composite  Nucamentacev. 
Corymbifene,  Jossieu.  Esseniial  character: 
%  calyx  common,  imbricate;  corolU 
-petaUed,  five-cleft,  fonnel-form ;  reoefn 
tacle  chafly :  female,  calyx  invohscre,  tw»- 
Inved,  two-Aowered  ;  coroBn  mmm\  drape 
dry,  muricated,  two^eft;  nnctens  two- 
celled.    There  are  five  species. 

XANTHORHIZA,  hi  botany,  n  genus 
of  the  Pentandria  P^lygynia  chM  and  or- 
der. Natural  order  ot*  Rsnunculaccse,  Jus- 
ifien.  Pssrnt^'  chaimcter:  calyx  none; 
petab  fiv«;  nectary  ^^t^  pedlceEed ;  tmf- 
sale  6«<t  oae  aeedrit  lliera  is  oaly  one 
spufSM,  lis.  X.  aplilQihs  a  Mlii«  of  Nar* 


XANTHOXYLUM,  m  botany,  a  gena 
of  the  Dioecia  Pentandria  class  and  order. 
Natural  order  of  Hederaceae.  Terebinta* 
cest,  Jossieu.  Essential  character:  adyz 
five>parted;  corolla  none:  female,  pistil 
^^tt ;  capsule  ^\ty  one^seeded.  Tbm  » 
but  one  species,  vis.  X.  cUva  herculisy 
tooth-ache  tree,  it  grows  naturally  in  Pciia* 
sylvania  and  Blaryland. 

XERANTHEMUM,  in  botany,  arenas 
of  liic  Syngenesia  Polygaoua  Soperfiua  class 
and  order.  Natural  order  of  Compositss 
Disooideie.  Corymbiforae,  Jussiea.  Esaea- 
tial  character:  calyx  imbricate,  rayed»  with 
the  ray  coloured;  down  bristle-shaped;  m* 
ceptacle  chafly.  There  are  tweaiy-sevcn 
species. 

XIAIENIA,  in  botany,  sa  named  in  ho- 
nour of  the  Rev.  Father  Francis  Xhncanei, 
a  Spaniard,  a  geaas  of  the  Oetawhria  Mono- 
gyaia  ckas  and  order.  Nataral  order  of 
Aaraatia,  Jassieu.  BaMBtkU  ehaiaeler: 
calyx  fuurdeft ;  petals  four,  hairy,  rolled 
back ;  drupe  one-seeded,  lliera  are  three 
species. 

XIPHIAS,  the  sarord/is*,  m  aataial  bit. 
tory,a  geoas  of  fiabea  of  the  aider  Apodes. 
Generic  character:  head  with  the  upper 
jaw  endiaf  in  a  sword-shaped  snout ;  mouth 
without  teeth;  gin-membrane  eight-rayed; 
body  ■aaadiih,  without  scales.    There  are 
'  three  species;  X.  gladeus,  or  the  coonnoo 
sword-fish,  b  of  the  length  of  twenty  feet, 
and  is  particularly  dbtmgntshed  by  its  upper 
jaw  being  stretched  to  a  considerable  dis- 
tance beyond  the  lower,  flat  above  and  be- 
neath, but  edges  at  the  sides,  and  of  a  bony 
substance,  covered  by  a  strong  epidermis. 
It  is  a  fish  extrcBKly  rapacMMTt,  and  fiiida  ia 
the  above  inatraaient  a  weapon  of  attack 
and   deatmctioB,  able  to  procure  it  the 
Bsoat  anifla  aappliea.    It  fint  tmmfixcs  its 
prey  with  this  snoat,  and  then  devonis  it. 
It  is  found  in  the  Mediterranean,  chicly 
about  Sicily,  aod  is  used  as  food  by  the 
SiciUaus,  wbo  preserve  it  for  a  kn^  time  by 
salting  it  in  saMUpiacas.  Sua  PiMcs,  I^lata 
VL  fig.  5.  ^ 

X.  phaypttras,ar  «m  bcaad-fiaaad  swoid- 
iih,  ii  foawl  hi  the  Nartbem,  Atlantic  and 
Mini  Sm,  aad  ia  GUMidaRd  u  Me  of  the 
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niMt  fiOal  entmies  of  the  whale  tribe.  Its  XYLON.  See  Gosstpium. 
strength  is  so  great  that  it  is  said  to  have  XYLOPHYLLA,  in  botany,  9ea-side 
pervaded  with  its  snout,  or  sword,  the  plank  ,^y^^;^  ,  gp„^  ^f  ^^e  Pentandria  Trigynia 
of  an  Ea»t  Indiaman ;  and  a  plank  and  snout  ^^^^  j^^^  ^^^^^  Natural  order  of  Tricoc- 
•n  attesution  of  tKis  circumstance,  the  lat-  ^^  Eophorbi®,  Jossieu.  Easentml  cha- 
fer closely  driven  into  the  former,  are  to  be  ^^^^ .  ^j^yj^  fi^e-parted,  coloored ;  co- 
seen  in  the  British  Museuoi,  having  been  ^^,j^  ^^^^  .  stigmas  jagged ;  capsule  thiee- 
coramuDicated  to  Sir  Joseph  Banks  by  an  ^.^„^j, .  ^^^  ^^^^  jhere  are  leveo  spe- 
East  India  Captain,  of  honour  and  veracity.  ^^ 

XIPH.D,UM.»bo«^..^ofU.e  ^T/ '^X^ofSS^S^^ 

Tnandrta  Monogynia  cbias  and  order.    Na-  """^  1     .         u..^*:.!  ^u^^^„ .    ^i^ 

7 ,   _,      ^"Bi     *_    w  'J      »  — •       i>-  n»i  Jussiea.     Essential  cliaraeter:    cam 

taral  order  of  Ensatae.  Indes,Jaasieu«  Es-    "J"'    ,    „  ,  ««^u.;^   .-' ^. 

X.  CKrolenm.  XYLOSM A,  m  botany,  a  gcnai  of  the 
XYLOCARPUS,  in  botany,  a  genus  of  Dioecia  Polyandria  class  aad  Ofdcr.  £§. 
the  Octandria  Monogynia  chmend  order,  sential  character:  calyx  ftmr  or  fire-part. 
Essential  character:  calyx  four-toothed;  ed ;  corolhmone,  bat  a  smaU  aiuiiilar  ore- 
corolla  firar^talled;  necUry  eight-deft;  nulate  nectary  sorroandiiig  tiM  atmeas: 
filaments  hiserted  into  the  nectaiy ;  drape  nnle>  stamens  twenty  to  fifty:  finqale,  s^ 
jviceless,  large,  four  or  five-grooved ;  nuts  scarcely  any ;  stigma  trifid ;  beny  dry,  sab- 
eight  or  ten,  difibrm.  There  is  bat  one  bilocahir;  seeds  two,  three  si^ad,  Aerc 
species,  vk.  X.  granatom,  anative  ef  the  w«  two  species,  mat.  X.  soa veolem  aad  X. 
East  Indies.  orbicoktom. 

XYLOMELUM,  b  botany,  a  genos  ef  .  XYRIS,  in  botany,  a  geaas  af  the  Tri- 

the  Tetnmdria  Monogynia  dass  and  order,  andria  Monogynia  class  and  order.   Natvri 

Natural  order  of  Protesp,  Jnssien.    Essen-  order  of  Ensatae.    Jauci,  Jaasie<i«     Fsira 

tial  character :  ament  with  a  simple  scale ;  tial  character :  coroUa  tfareeipetalledy  eqaal. 

petals  fotir,  stanriniferoos;   stigma  dnb-  crenate;  glomes  two-talved  in  a  head;  cof^ 

shaped,  obtuse.    Thb  is  one  of  twenty  stUe  superior.    There  are  four 
new  genera  from  the  South  Seas;  the  cba- 
iracters  of  which  are  (^ven  by  Dr.  Smith. 


Y. 


YOr  y,  the  twenty-third  letter  of  our  it  is  admitted  into  the  middle  of  some 

'  alphabet :  iu  soond  is  formed  by  ex-  English  words,  as  in  dying,  flyimg^  &c.   7ii 

pressing  the  breath  with  a  sadden  expansion  also  a  nnmeral,  signifying  150,  or,  aeeotd- 

of  the  lips  from  that  configuration  by  which  ing  to  Baronias,  159 ;  and  with  a*  ^th  a- 

wc  express  the  vowel «.    It  is  a  consonant  "  top.  as  Y,  it  tignified  150,000. 

in  tlie  beginning  of  words,  and  i^ced  be-  YACHT,  or  Yatch,  a  vessel  with  one 

fore  all  vowels,  as  in  ycrd,  yield,  ypung,  &c.  deck,  carrying  from  i«qr  to  twelve 


but  before  no  consonant.    At  the  end  of  YARD,  a  measure  oflmgtb  used  in  £nc- 

words  it  is  a  vowel,  and  is  substituted  for  land  and  Spain,  chiefly  to  taeason  ^oSi 

the  sound  of  i,  as  in  try,  descry,  &c.    In  stuffi,  kc.    See  Measure. 

the  middle  of  words  it  is  not  used  so  fre-  Yard  land  is  taken  to  si^^ify  a  «%rtaia 

quently  as  i  is,  unless  in  words  derived  fit>m  quantity  of  land,  in  some  counties  beiikt  fif. 

the  Greek,  as  in  chyle,  empyreal,  kc.  though  leeo  acres,  and  in  others  twenty;  in  soan 
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tweiily.fi>iry  and  in  otbcn  thirty  umI  forty 

Yabds  iff  a  skip^  tre  those  Umg  pieces  of 
timber  which  are  made  a  little  tapering  at 
each  eod,  and  are  fitted  each  athwart  its 
proper  oiast,  with  the  sails  made  fast  to 
them,  so  as  to  be  hoisted  up,  or  lowered 
down,  as  occasion  senres.  lliey  have  their 
names  from  (he  masts  to  which  the>  be- 
long. 

Tliere  are  several  sea-terms  rehtisig  ta 
the  management  of  the  yards;  as,  square 
the  yards;  tliat  v,  see  that  they  hani:  right 
acrxMS  the  ship,  and  no  yard  arm  traversed 
Bore  than  another :  top  the  yards,  that  in, 
make  them  stand  even.  To  top  the  main 
■ad  fore  yards,  the  clew-liues  arc  the  most 
proper;  but  when  the  top«sails  are  stowed, 
then  the  top-saiUheefes  will  top  them. 

Yakd  crm  is  that  half  of  the  yard  that 
is  on  eitlier  side  of  the  mast,  when  it  lies 
athwart  the  ship. 

Yah  OS  also  denotes  pUces  belonging  to 
Hie  navy,  where  the  ships  of  war,  &c.  are 
laid  up  in  harbour.  T^ere  are,  belonging 
to  his  Mi^ty's  navy,  six  great  yards,  m. 
Chatham,  litptford,  Woolwich,  Ports- 
month,  Sheemess,  and  Plyntonth;  theae 
yards  are  fitted  with  several  docks,  whaift, 
tattacbca,  and  gravnig  places,  for  the  build- 
ing, repairing,  and  cleaning  of  his  Majesty^ 
ships;  and  therein  are  lodged  great  quan- 
tities of  timber,  masts,  planks,  anchors,  and 
other  materials :  there  are  also  convenient 
stoceJiouses  hi  each  yard,  in  wliich  are  hud 
op  vast  quantities  of  caUea,  rigging,  sails, 
bk>cks,  and  all  other  sorts  of  stores,  needful 
for  the  royal  navy. 

YARE,  among  sailors,  hnplies  ready  ar 
quick;  as,  be  yare  at  the  hehn ;  that  is,  be 
quick,  ready,  and  expeditious  at  the  hetnu 
It  is  sometimes  ahv)  psed  for  bright  by  sea- 
men: as,  to  keep  his  arms  yare ;  that  is,  to 
keep  them  dean  and  bright. 

YARN,  wool  or  flax  spun  mto  thread, 
of  which  they  weave  doth. 

YEAR,  the  time  that  the  sun  takes  to  go 
through  the  twelve  signs  af  the  aodhie.  See 

CunONOLOOY. 

Y£An  and  Day,  is  a  time  that  deter- 
mines a  right  in  many  easca;  and,  in  tooM, 
works  an  usurpation,  and  in  others  a  pre- 
scription ;  as  in  case  of  an  estray,  if  the 
owner,  proclamation  being  made,  challenge 
it  not  within  the  time,  it  is  fotleited. 

So  is  the  year  and  day,  given  In  case  of 
appeal;  in  case  of  descent  aflcr  cirtry  or 
^^^ .  if  ••  .»-;»  «i,rMi  n  fltoe  or  writ  of 

^i|hl  at  the  common  law ;  so  if  a  viliM  re- 
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maining  in  ancient  demesne ;  of  a  inan  soro 
bruised  or  wounded ;  of  protections ;  cs< 
soigns  in  respect  of  the  King's  service ;  of  a 
wreck,,  and  divers  other  cases. 

Years,  estaU  for^  Tenant  for  term  of 
yean  ki,  where  a  man  letteth  bmds  or  tene- 
ments to  another,  for  a  certain  term  of 
years  agreed  npon  between  the  lessor  and 
lessee;  and  when  the  lessee  entereth  by 
force  of  tiie  lease,  then  he  is  tenant  for 
ternt  of  years. 

If  tenements  be  let  to  a  roan  for  term  of 
half  a  year,  or  for  a  quarter  of  a  year,  or 
any  less  timr,  this  lessee  is  respected  aa  t^ 
nant  for  years,  and  is  styled  so  in  soose  la« 
gal  proceedings,  a  year  being  the  sbortetl 
term  which  the  law  in  this  case  takes  no* 
tice  of. 

Generally,  every  estate  which  must  ex- 
pire at  a  period  certain  and  prefixed,  by 
whatever  words  created,  is  an  estate  lor 
years,  and  therefore  this  estate  is  freqoenfly 
called  a  term,  because  its  duration  or  cao- 
linuance  is  bounded,  limited,  and  deteiw 
mined.  For  every  such  estate  must  have  a 
certain  beginnmg  and  certain  end.  If  oo 
day  of  commencement  be  named  in  the 
creation  of  this  estate,  it  .begins  from  the 
making  or  ddiveiy  of  the  lease.  A  lease 
for  so  many  years  aa  suchan  one  shall  liva^ 
is  void  from  the  beginning,  for  it  is  neither 
certam,  nor  can  it  ever  be  reduced  ten 
certainty,  dnring  the  oontinnaiice  of  the 
leese.  And  the  same  doctrine  holds,  if  e 
parson  make  a  lease  of  his  glebe  6r  ao 
many  years  as  he  shall  contUrae  peiaon  eC 
sQcfa  a  chnreh,  for  this  b  still  more  anee^lttb. 
Bat  a  lease  for  twenty  or  more  yeei8|  if  the 
perMW  shall  so  long  live,  or  if  he  sliall  se 
long  eontinoe  parson,  is  good  ;for  there  is« 
certain  period  fixed,  beyond  which  it  can* 
not  last,  though  it  may  determine  sooner, 
on  the  person's  death,  or  his  ceasmg  to  be 
parson  there. 

An  estate  for  years,  though  never  ao 
many,  is  inferior  to  an  estate  for  Ufe.  For 
as  eatate  for  life,  though  it  be  only  hw  the 
life  of  another  person,  isa  fieehohl ;  but  aa 
estate,  though  it  be  fbr  a  thousand  yeai% 
is  only  n  chattel,  and  reckoned  part  of  the 
penonal  estate^  For  no  estate  of  fhiahalil 
can  commence  ia/klars,  because  i|  eanoot 
be  created  at  common  hiw  without  livery  of 
seisin,  or  corporal  posoessioalsf  the  had ; 
and  corporal  possession  eannoC  be  given  ef 
an  estate  now,  which  Is  not  to  fnepmiine 
now,  but  hereallcr.  And  beeanse  no  ttveiy 
of  seisin  is  nee Msnrj  fere  leese  fbr  years, 
soehaleaseeitBetimd  tebeaeiMd,  er  to 
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hare  tnie  legal  seisin  of  the  lan<k.  Nor, 
indeed,  doth  the  bare  lease  vest  any  estate 
IB  the  lessee,  bnt  only  i^ives  him  a  ri^rht  of 
entry  on  the  tenement,  which  right  is  called 
bis  interest  in  the  term ;  but  when  he  has 
actnally  so  entered,  and  thereby  accepted 
tlie  grant,  the  estate  is  then,  and  not  be- 
Ibre,  vested  ui  him,  and  he  is  posscised 
aot  properly  of  the  land,  bat  of  the  term 
of  years,  the  possession  or  seisin  of  the  land 
remainipg  still  in  him  who  haa  the  freehold. 

YELLOW  earth,  named  by  Werner,  gel- 
berde,  is  of  a  yellow  ochre  colour  of  va- 
rious decrees  of  intensity.  It  is  massive, 
•oft  and  friable:  it  adheres  strongly  to  the 
tongue  and  feels  greasy.  It  occurs  in  beds 
with  iron-stone  in  Upper  Saxony,  and  is  em- 
ployed as  a  yellow  pigment 

YiLtow,  Naplet,  a  fine  pigment  so  call- 
ed from  die  city  in  which  it  was  long  pre- 
pared. It  has  the  appearance  of  an  earth, 
is  veiy  friable,  heavy,  porous,  and  not  al- 
tered l>y  exposure  to  tiie  air.  The  prepa- 
ration is  kept  a  secret,  bnt  by  anaiysb  it  is 
Ibund  to  be  a  metallic  oxide.  A  similar 
pigment  may  be  produced  by  mixing 
twelve  parts  of  cems :  three  of  diaphoretic 
ttitimoiiy,  and  of  alum  and  sal-ammoniac 
one  part  each :  heat  them  for  some  time  to 
a  temperature  below  redness,  and  after- 
wards in  a  red  beat  ibr  three  hours  longer, 
tfter  which  the  mass  will  have  acquired  a 
beantifrd  yellow  colour. 

YEOMAN,  is  defined  to  be  one  tfaatteth 
fte  land  of  40f .  a  year ;  who  was  thereby, 
keretdbre,  ipuiliiied  to  serve  on  juries,  and 
can  yet  vote  for  knights  of  the  shire,  and 
do  any  other  act  where  the  law  requires  one 
that  is  frehuB  et  legnlU  homo.  Below  yeo- 
■len  are  ranked  tradesmen,  artificers,  and 
labonrers. 

YE8T,  Yeast,  or  Babm,  a  head,  or 
icnm  rising  upon  beer  or  ale,  while  working 
or  fermenting  in  the  vat.  See  Brewimo, 
Fermbntatiow,  &c. 

It  is  used  for  a  leaven  or  ferment  in  the 
baking  of  bread,  as  serving  to  swell  or  paff 
it  up  very  considerably  in  a  little  time,  and 
to  make  it  much  lighter,  softer,  and  more 
delicate.  When  there  is  too  much  of  it,  it 
renders  the  bread  bitter.  See  BA&iNe  and 
Bread. 
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Yeast  consists  of  gluten,  sugar,  and  nm» 
cilase,  with  some  alcohol,  and  a  portion  of 
malic,  acetic,  and  carbonic  acids  ;  but  the 
eMential  parts  of  yeast  are  ginteti  mixed 
with  a  vegetable  acid,  and  therefore  dried 
yeast,  which  must  have  lost  some  of  its 
component  parts,  is  fit  for  fermeDtation 
equally  with  that  which  is  froah  md  new. 
YEW.    SeeTAzus. 
YTfRIA.    SeelTTRiA. 
YUCCA,  in  botany,  Adam?$  needle^  a  ge- 
nus of  tlie  Hcxandria  Monogynia  dasa  and 
order.   Natural  order  of  Coronaris.    Lilia, 
Jussien.    Ewential  character:  corolla  bell- 
shaped,   spreading;   style   none;   capaole 
three-celled.    There  are  four  specie*. 

YUNX,  tlie  wni'fuek^  in  uatural  history, 
a  genus  of  birds  of  the  qrder  Pic».  Ge- 
neric charaolor;  bill  somewhat  connd, 
slightly  incorvated  and  weak ;  nostriU  bare 
and  rather  concave;  tongue  loqg,  alender, 
and  armed  at  the  point ;  tail,  of  ten  flexible 
feathers;  feet  formed  for  dimbing;  loea 
two  before  and  two  behind.  There  is  only 
one  species. 

Y.  torqiiilla,  or  the  wry-neck^  is  allied  in 
some  respects  to  the  woodpecker,  and  at 
others  to  the  cnckow.  It  is  about  the  siae 
of  a  lark,  and  its  colours,  tliough  not  giarieg, 
are  mingled  with  eatreme  "••ttft^  and 
even  elegance.  It  makes  no  seat,  bat  hys 
eight  or  ten  eggs  on  the  bare  wood  in  hel- 
iow  trees.  In  Englaad  it  is  a  bird  of 
passage,  generally  appearing  about  ten  d^ 
before  the  cuckow.  Its  food  consists 
chicfiy  of  ants,  wliich  during  incubation  the 
male  may  be  ob5erved  carrying  to  the  fe- 
male, llie  young  on  cxperieacnig  any  an- 
noyance utter  a  hissing  noise,  which  excites 
tiie  idea  of  some  venomous  reptile,  and  has 
frequently  proved  their  security  from  de- 
struction. At  the  end  of  summer  the  wry- 
neck is  extremely  plump  and  fat ;  and  is 
considered  l>y  some  as  little  ioferior  to  the 
ortolan  for  the  table.  It  is  never  seen  in 
flocks,  and  in  pairs  only  during  the  spring 
and  aummcr,  after  which  each  individual 
has  its  solitary  haont  in  this  coontiy,  and 
withdraws  unaccompanied  in  its  flight  in  its 
whiter  migration. 
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^   Or  B,  the  twenty-fourth  and  lait  let- 
^^'   ter,  and  the  niueteenth  consonant  of 
oar  alphabet*;  the  lonnd  of  which  it  formed 
ty  a  motion  of  the  tongue  from  the  palate 
downwards  and  upwards  to  it  again,  with  a 
shutting  and  openinir  of  the  teeth  at  the 
same  time.    This  letter  has  been  reputed  a 
double  consonant,  having  the  sound  dt\ 
but  souie  think  with  very  little  reason ;  and« 
as  if  we  thought  otherwise,  we  often  dou- 
ble it,  as  in  ^uzsie,  mMu(e,  &c.  Among  the 
aneieuts,  Z  was  a  numeral  letter,  signifying 
two  thousand,  and  with  a  dash  added  a-top, 
Z  signified  two  tbousaad  times  two  thou- 
sand, or  four  millioM.     In  abbreviatioos 
this  letter  formerly  stood  as  a  mark  for  se- 
Teral  sorts  of  weights :  sometimes  it  signi- 
fied an  ounce  and  a  half,  and  very  fre- 
quently it  stood  fir  half  an  ounce ;  some- 
times for  the  eighth  part  of  an  ounce,  or  a 
dram  troy  weight ;  and  it  has,  in  earlier 
tiaiesy  been  used  to  express  the  third  part 
•f  one  Ounce,  or  eight  scraples.    ZZ  were 
■ted  by  some  of  the  ancient  pbysidam  to 
etpreit  mynh,  and  at  pment  they  are  o^ 
ten  uard  to  signily  ttnaber,  or  ginger. 
2AFFEIL    See  Cobalt. 
ZAMIA,  hi  botany,  a  genus  of  the  Ap- 
pendix Pabme  clam  and  order.    Natural 
order  of  Palms.    Fllicea,  Jutsieu.    Essen- 
tial ehanctrr :  amle,  anient  strobile-shaped ; 
scales  covered  with  pollen  underneath :  fo- 
nale,  ament  strobile-shaped,  with  toJes  al 
each  margin;  berry  solitary.    There  are 
fivetpeeiet. 

ZANNICHELLIA,  m  botmiy,  to  named 
in  hbnonr  of  Oiov.  Jeronymo  Zuiairhelli, 
ugeaas  of  the  Monceda  Monandria  elaas 
mid  order.  Natural  order  of  Inundatae. 
NaMet,  Jutsieu.  Essential  character:  male, 
oiyx  none ;  coroUa  none :  female,  calyx  one- 
hnftd ;  coroihi  none ;  germs  few  or  asora ; 
seeds  as  many,  pedicelled ;  stigmas  peMafea.^ 
There  b  only  one  speciee,  c<s.  Z.  pahmtriii 
homed  pondweed,  a  native  of  Europe. 

ZANONIA,  in  botany,  so  named  in  ase* 
mory  of  Giacomo  Zanoni,  prefect  of  the  boti^ 
nic  garden  at  Bologna,  a  gcoM  of  the  Dioeda 
Fnitandria  Haas  Md  order.  Natural  order 
of  Cucurbitace*,  Jastieu.  Fstential  cha* 
recter:  ealyx  three-leaved;  coiulla  five- 
parted :  female,  ttyles  threo }  hiniy  Hiaa 
(celM,  inferior;  seeds  two  in  etch  ctO. 


There  is  but  one  species,  ecs.  Z.  uidi^ 
native  of  Malabar. 

ZCA,  in  botany,  a  genus  of  the  Monoo- 
cta  Trisndria  dass  and  order.     Natural 
order  of  Gramina  or  Grasses.    Fsswitial 
character :  males  in  dbtioct  spikes ;  cft- 
lyx  glume  two-fiowercd,  awnless ;  corolla 
ghime  two-flowered,  aimless:  femabt,  ca- 
lyx glume  one  flowered,  two-valved ;  corol- 
la glome  four-valved  ;  style  one,  filifbnB. 
pendulous ;  seeds  solitary,  unmorsed  in  an 
oblong  receptacle.    There  b  but  one  spe- 
cies^ m.  Z.  mays,  Indan  oom,  or  maue, 
and  several  varietict.    The  Indians  hi  New 
England,  and  many  other  parts  of  Aoterict, 
had  no  other  vegetable  but  maiac^  or  In- 
dian com,  for  making  their  bread.    Thc^ 
caU  it  weachin,  and  in  the  United  State*  of 
America  them  bmnch  of  the  bread  of  the 
country  made  of  thb  gnhi,  not  of  the  £». 
topeau  con.    In  Iti^,  Germany,  SpalB, 
and  Portugal,  maiae  oonititntes  a  great  part 
of  the  fbod  of  fhe  poor  inhabitants.  The  ev 
of  the  nniae  yields  a  much  graalar  f  naatiljr 
of  grain  than  any  of  our  com  can.    ThMO 
are  conunonly  about  eight  rows  of  grab  ip 
the  eur,  ofken  more,  if  the  ground  b  good. 
Each  of  these  rows  oontaint  at  Icaat  thirlgr 
grams,  and  each  of  these  gives  much  aont 
flour  than  a  grain  of  any  of  our  corn.    Tim 
graiaa  are  usually  either  urhite  or  yellowish^ 
but  sometimes  they  are  red,  blueish,  green- 
ish, or  olive^oloured,  and  sometimca  stripod 
and  variegated.    Thb  sort  of  grain,  though 
to  essentially  necessary  to  the  natives  of 
the  place,  b  yet  liable  to  many  accident^ 
It  does  not  ripen  till  the  end  of  September; 
to  that  the  rains  oAon  fidi  heavy  upon  it 
while  OB  the  stalk,  and  bbdt  in  general 
peck  it  when  it  b  toft  and  unripe.    Nature 
has,  to  defend  it  finam  these  acddents,  co* 
verad  it  with  a  thick  hntk,  which  kaept  off 
tlight  raint  very  well;  but  the  hhrdt,  if  not 
frightened  awuy,  oflea  eat  through  i^  ud 
devour  a  grant  quantity  of  Hm  gn^ 
ZEBRA.    SoaEoout. 
ZENITH,  hi  attronoiBy,  tfw  uortlad 
pomt;  or  a  point  m  the  hiwiidimo% 
over  our  bendi.    The  uenMi  b  ciliod  Iho 
pole  of  the  hotter  heeeme  b  b 

•utty  point  of 


ZBsmi-diftentr  b  the  complement  of 


ZEN  ZEU 

the  meridian  altitude  of  any  heavenly  ob-  an  end  to  his  life.    Aa  he  was  walking  ia 

ject ;  or  it  is  the  remainder,  when  the  me-  his  school,  he  fell  down  and    broke  hi» 

ridian  altitude  b  subtrai-tcd  from  ninety  fins^er,  by  which,  it  is  said,  he  waa  ao  miidi 

decrees.  affected,  that,  striking  the  eartb,   b«  ex- 

ZENO,  in  biography,  a  Greek  philoso-  claimed,  '*  Why  am  I  thus  importunetl  ?  I 

pher  of  considerable  eminence,  was  bom  in  obey  thy  summons,**  and  immediately  went 

the  isle  of  Cyprus.    He  was  founder  of  the  and  strangled  himself.    In  niorala,  the  prin- 

Stoics,  a  sect  which  had  its  name  from  that  cipal  diflbience  between  the  C3niics  and  tt^e 

ofa  portico  at  Atiiens,  where  Zeuo  was  ac-  stoics  was,  that  tlie  former  diadaincd  tlie 

costonied  to  deliYer  hb  discourses.   Hie  fa-  cultivation  of  nature,  the  latter  affected  to 

tber  of  our  philosopher  was  a  niercliant,  but  rise  above  it.  In  plijrsics,  Zeno  reeeived  his 

readily  seconded  his  son^ii  inclinations,  and  doctrine  from  PytlMgoras  and  Heraclitai, 

devoted  hiih  to  the  pnrsnits  of  literature,  through  the  channel  if  the  Platoiiic  acbooL 

In  the  way  of  business  he  bad  frequent  oc-  See  Academics,  Cnnci,  dec 

casion  to  visit  Athens,  wliere  he  purchased  .  ZEOLITE,  in  mineralogy,  a  apectes  af 

for  his  son  several  of  the  most  renowned  the  6int  genus,  divided  into  ^^99  suhspecief, 

works  of  the  celebrated  Socratic  jphiloso-  tiz,  the  mealy,  fibitMB,  radiated,  fuliaied, 

phers.    These  Zeno  read  with  avidity,  aad  and  cubic  MtoKte,  distingiiiBbed  from  each 

determined  to  visit  the  etty  where  so  much  other  by  ftactnre,  hardnesa,   and  luatie. 

wisdom  was  foimd.    Upon  his  first  arrival  The  mealy  is  yelloir,  or  reddisli-wbite,  is 

in  Athens,  gomg  accidentaUy  into  the  shop  found  in  Iceland,  Ferro  ishmda,  Swedes, 

of  a^bookseller,  he  took  np  the  commenta-  and  in  some  parts  of  Scotland,  pArticalarij 

riet  of  Xenophon,  with  the  perusal  of  which  in  the  isle  of  Skye ;  it  oonsisU  of 
be  was  so  much  delighted,  that  he  asked 

the  bookseller  where  he  niigfat  meet  with  Silica. • 50 

inch  men.    Crates,  the  cynic  philosopher,  Alumina... 20 

was  at  that  moment  passing  by;  the  book-  I^™« 8 

leller  pofanted  to  him,  and  said,  follow  that  Water «  tt 

man.  He  immediately  became  his  disciple,  100 
but  was  aeon  dissatisfied  with  his  doctrine,  ^^ 
and  joined  himself  to  other  philosopben,  The  other  sub-species  vary  in  their  prft> 
whose  instructions  were  more  accordant  to  portions  of  the  aame  sabstanees.  The  ca> 
hit  way  of  thinking.  Zeno  staid  long  with  no  bic  intnmesces  like  borax  before  the  blow- 
mifter ;  he  studied  under  all  the  most  cele-  pipe,  and  melts  rehdily  into  cdhdar  glass, 
brated  teachers,  with  a  view  of  collecting  aiid  during  fusion  emits  a  pbaaplioric  light 
materials  from  various  quarters  for  a  new  With  acid  it  forms  a  jelly.  It  occurs  in 
system  of  his  own.  To  this  Polemo  alluded  rocks  of  the  newest  floats  trap,  (See  Rocs) 
when  he  saw  Zeno  coming  into  his  school;  as  amygdaloid,  basalt,  wacce,  porphyiy, 
*'  I  am  no  stranger,**  said  he,  *'  to  your  Phe-  slate,  and  greenstone.  All  the  different 
nidan  arts,  I  perceive  that  your  design  is  to  sub-species  of  zeolite  are  found  in  Scotfamd, 
creep  silly  into  my  garden,  and  steal  away  and  ui  the  neighbouring  islands.  They  are 
the  fliiit"  From  this  period  Zeno  avowed  also  met  with  in  great  perfection  and  beauty 
his  mtention  of  becoming  tlie  founder  of  a  in  Iceland,  the  Ferro  islands,  and  in  several 
new  sect.  The  place  which  he  chose  for  parts  of  Sweden:  and  uofmany  parts  of  Ger- 
his  school  was  the  painted  porch,  the  most  many,  and  in  the  East  Indies, 
fiimous  in  Athens.  Zeno  excelled  in  that  ZEUS,  the  dory,  m  natural  histoiy,  a  ge- 
kind  of  subtle  reasoning  which  was  in  his  nas  of  fishes  of  the  order  Thoracki.  Gene- 
time  very  popular.  Hence  his  followers  ric  character :  head  compressed,  alopii^ 
were  very  numerous,  and  from  the  highest  down ;  upper  lip  arched  by  a  tranavene 
ranks  in  M>ciety.  Among  these  was  Anti-  membrane ;  tongue  in  most  species  sob- 
gonns  Gonates,  king  of  Macedon,  who  ear-  ulate:  body  compressed,  broad,  somewhat 
nestly  solicited  hhn  to  go  to  bis  conrt  He  rhomboid,  tliin,  and^  of  a  bright  colour,  gill- 
posseated  so  large  a  share  of  esteem  among  membrane  with  seven  perpendiodar  rays, 
the  Athenians,  that  on  account  of  his  inte-  the  lowest  transverse ;  rays  of  the  firat  dor- 
grity,  they  deposited  the  keys  of  their  cita-  sal  fin  filamentous.  There  are  eight  spe- 
del  in  his  hands :  they  also  honourad  him  cies,  of  which  the  following  are  the  pria- 
with  a  golden  crown  and  a  statue  of  brass,  dpal. 

He  lived  to  the  age  of  98,  and  at  last,  in  Z.  fabcr, .  or   the  common  dory,  has  a 

consequence  of  an  accident,  vohmtarily  put  large  oval  doaky  spot  00  each  side  of  the 
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body,  md  b  teneralfy  mbMit  tfairtoen  fodiM 
iOBHf,  though  of^en  fir  longer,  and  eTcn 
we^^ing  ten  or  twelve  poondt.  It  is  fonnd 
in  the  Nortliern,  Mediterraneui,  and  Atltn- 
tic  Seas,  w  extremely  Torictoas,  and  anbaiats 
on  insects,  smaller  fishes,  and  ova.  It  is  in 
the  higbeit  estimation  for  the  table  in  this 
country,  bnt  was  little  used  before  the  mid- 
dle of  the  bst  century.  See  Pisces,  Plate 
VL  fig.  6. 

Z.  iusidiator,  or  tlie  insidions  dory,  inha- 
bits the  fresli  waters  of  India,  and  b  distin- 
gnished  by  its  montli  being  more  lengthened 
than  that  of  any  other  species.  The  lower 
lip  is  said  to  be  at  pleasure  contracted  into 
n  tube,  through  which  this  fish  darts  the 
fluid  it  takes  in  at  the  gills  at  various  in- 
sects near  the  snrfiu^,  thus  embarrassing 
their  wings,  and  suspending  their  flight, 
ttuder  which  ctrcnmstances  they  easily  be- 
come its  prey. 

ZIERIA,  in  botany,  so  named  in  me- 
mory of  John  Zier,  a  gemis  of  the  Tetran- 
dria  Monogynia  rtsss  and  order.  Natural 
order  of  Rutacesp,  Jussien.  Essential  cha- 
racter :  calyx  Ibur-parted ;  petab  four ;  sta- 
mina smoodi,  placed  on  gfauids;  styles  sim- 
ple i  stigma  fou^lot>ed ;  capsule  four,  unitp 
ed ;  seeds  arilled.  Thb  b  one  of  the  twenty 
new  genera  from  the  Sonth  Seas,  the  cha- 
raeteraof  which  are  given  by  Dr.  J.  £. 
toith.  It  b  dbtingnished  by  having  each 
of  the  stameas  inserted  into  a  large  gland, 
and  consists*  of  shrubs  with  opposite,  ter- 
naie  leaves,  and  white  flowers. 

ZINC,  in  chemistry  and  mineralogy,  a 
metal  anhnown  to  the  ancients,  though  they 
were  acquainted  with  calamine,  one  of  its 
ores,  and  the  effect  vrhich  thb  liad  in  con- 
certing copper  into  brass.  Zinc  has  usual- 
ly been  ranked  among  those  metals,  which, 
from  their  imperfect  ductility  and  malleabi- 
lity, were  long  denominated  semi-metsb. 
It  was  knovm,  tliat  by  uniform  pressure 
sine  might  be  extended  into  thin  plates, 
and  more  lately,  it  hm  been  discovered, 
that,  at  a  certain  temperature,  it  has  so 
mndi  malleabihty  and  ductility,  that  it  can 
be  lamellated,  and  drawn  into  wire.  For 
thb  invention  a  patent  ha«  been  obtained 
by  Messrs.  Hohaon  and  Sylvester,  to  the 
latter  of  vrhom  thb  work  has  been  in- 
debted for  certam  articles.    See  the  Pni- 

PAOU 

The  tempetntnre  at  which  smc  possesses 
these  prepertiaa  b  between  mf  and  30(f 
of  Frintnhtit,  and  by  keeping  it.in  an  oven 
at  thb  henty  it  amy  tead%  be  extended. 
By  anneafinf,  kittatai  tMs  tenacity  as  ta 
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be  easily  bent.  At  a  higher  tevperatnre 
it  b  brittle,  so  as  to  &I1  to  pieces  under  the 
hammer.  Zinc  b  of  a  white  eokMir,  with  a 
shade  of  blue,  in  a  fresh  fincture  it  b  poa- 
sessed  of  considerable  Instre.  It  bhard, 
and  not  easily  cnt  vrith  a  knife.  The  spa* 
dfic  gravity  b  nearly  7.9.  The  ores  of 
sine  are  calamine  and  blende.  See  Cala* 
MiNARfs.  Calamine  is  an  oxide,  frequently 
with  a  portion  of  carbonic  acid  (  blende  b 
a  solphiiret,  containing  abo  some  iron,  hnd 
other  extraneous  matters.  The  ores  of 
sine  are  found  in  many  conntries,  and  in 
a  number  of  mines  in  thb  country.  The 
metal  b  obtamed  from  the  ore  by  distiUa* 
tion. 

Zinc  b  melted  by  a  moderate  heat,  and 
the  fused  mass,  on  cooling,  forms  regular 
crystals.  Though  scarcely  altered  by  ex* 
posnre  to  the  ab  at  a  few  temperstaie,  yet 
it  b  rapidly  oxydned  by  one  amonnting  to 
ignition.  When  kejlt  in  a  degree  of  heat 
barely  sufilicient  for  its  fusion,  sine  becoflMs 
covered  with  a  grey  oxide.  Bnt  when 
thrown  mto  a  croctMe,  or  deep  earthen 
pot,  heated  to  whitenesp,  it  suddenly  in- 
ismes,  barns  with  a  beaatifal  white  flame, 
and  a  white  and  light  oxide  sublimes,  hav. 
inga  considerable  resemblance  to  caitled 
wool.  This  oxide,  however,  when  once  de- 
posited, b  no  longer  volatile ;  but,  if  e» 
posed  to  a  violent  heat,  runs  into  ^am» 
Zinc  readily  dissolves  in  salphnric,  nitrie, 
and  mufiatic  acids.  With  nitrie  add^  it 
yi^Hl*  nitrous  gas,  if  the  add  be  eonee» 
trated ;  or  nitroas  oxide,  if  dilated.  Sal* 
phnric  and  muriatie  adds,  dihited  with  wn>- 
ter,  evolve,  during  their  action  on  tlA  ni^ 
tal,  hydrogen  gas)  and  the  gas,  when  ob- 
tained, holds  in  combination  a  portion  ef 
the  metaU  A  stream  of  it  has  been  found, 
if  recently  prepared,  to  occasion  the  fhsion 
of  the  platina  wire,  though  the  pure  gas  b 
destitute  of  thb  property.  Thb  hydragen 
ga<,  holdhig  tine,  in  sohition,  may  also  ha 
obtained  by  a  process  of  Vanqnelin.  A 
mixture  of  the  ore  of  sine,  called  blende, 
or  calamine,  with  charcoal,  b  to  be  pnt 
into  a  porcefaun  tube,  which  b  to  be  placed 
horiiontally  b  a  furnace,  and,  when  red- 
hot,  the  vaponr  of  water  b  to  be  driven 
over  it  The  gas  that  b  produced,  how- 
ever, b  a  mixture  of  carbonic  add,  carbn- 
retted  hydrogen,  and  hydro-sindc  gas.  na 
line  b  deposited  on  the  smftee  of  the  wn* 
tar,  by  which  thbfM  b  eanflaed;  bnt,  if 
homed  when  ntmidy  prepared,  the  pm 
mrtrihits,  hi  rnniBipinars  nf  thb  iiprHBn 
tioB^abhMflaaM.    The  sohrtlan  af  giv  bi 
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nilplniric  add  shoots  into  renter  crystals. 
TIUs  sdt  is  mdily  solable,  and  its  solotiou 
Is  not  precipitated  by  any  other  metal. 
The  muriate  of  zinc  yields,  when  evapo* 
nted,  an  extract  of  thick  consistence,  hav- 
ing  the  viscidity  of  bird-lime.  Zinc  is  oxy* 
d^ed  also,  when  boiled  with  sohitions  of 
pure  alkalies ;  and  a  portion  of  the  oxide  is 
tetained  hi  sohitioii.  It  is  oxydiaed  when 
mixed  with  mtre,  and  projected  mto  a  red- 
hot  crad^le.  In  this  case  a  yiolent  detona- 
tion cmnes* 

Zinc  conibinca  with  afanost  all  the  metals, 
md  some  of  its  alloys  are  of  grot  import- 
ance. It  may  be  mdted  to  gold  ki  any  pro- 
portion b^  fhsion.  The  alloy  is  the  whiter 
and  the  more  brittle,  the  greater  qnantity 
af  lioc  it  contahM.  An  alloy,  consisting  of 
equal  p4rts  of  these  metals,  is  very  hard 
and  white,  receives  a  fine  polish,  and  dees 
not  tarnish  readily,  it  has  therelbre  been 
proposed  as  very  proper  for  the  specnhi  of 
teleacopes.  One  part  of  sine  is  said  to  de- 
atroy  the  ductility  of  one  hundred  parts  of 
gold.  Platinum  combines  very  readily  with 
amc.  The  altoy  is  brittle,  pretty  bard,  vop 
ly  ftnible,  of  a  bloeish-white  colour,  and 
not  so  dear  as  that  of  xinc.  The  alloy  of 
■Iver  and  zine  is  easily  produced  by  fusion. 
It  is  brittle,  and  has  not  been  applied  to 
any  use.  Zinc  may  be  combined  with 
meroiiry,  either  by  triturating  the  two  me- 
tals together,  or  by  dropping  mercury  into 
melted  zmc  This  amaligam  is  solid.  It 
crystallizes  when  melted,  and  cooled  slowly 
faito  lamellated  hexagonal  figures,  with  ca- 
vities between  them.  TUey  are  composed 
of  one  part  of  zinc,  and  two  and  a  half  of 
mercury.  It  is  used  to  mb  on  electrical 
machines,  in  order  to  exdte  electricity. 

Zinc  combines  readily  with  copper,  and 
fbrmp  one  of  the  most  useful  of  all  the  me- 
tallic alloys.  The  metals  aie  nsnally  com- 
bined together  by  stratifying  plates  of  cop- 
per, and  a  native  oxide  of  zinc  combined 
with  carbonic  acid,  called  cahimine,  and 
applying  heat.  When  the  zinc  does  not 
exceed  a  fourth  part  of  the  copper,  the 
alloy  is  known  by  the  name  of  htfM,  It  is 
of  a  beautiful  yellow  colour,  more  fusible 
than  copper,  and  not  so  apt  to  tarnish.  It 
is  malleable,  and  so  ductile,  that  it  may  be 
4rawn  out  into  wire.  Its  density  is  greater 
than  the  mean.  It  onglit  to  be  by  calcn- 
latioa  7.6,  but  it  actually  is  8.4  nearly, 
ao  that  its  density  is  increved  by  about  one 
tenth.  When  the  alloy  contains  three  parts 
af  zinc  and  four  of  copper,  it  assumeji  a  co- 
lonr  nearly  the  same  with  gold,  but  it  is 
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not  so  malleable  as  brass.  It  is  then  called 
pinchbeck,  prince's  metal,  or  Prince  Ro- 
port's  metal.  Brass  %ros  known,  and  vesy  ninch 
valned,  by  the  ancients.  They  need  an  ore 
of  zinc  to  form  it,  which  they  called  cadmia. 
Dr.  Watson  has  proved  thai  it  was  to  bram 
that  they  gave  the  name  of  onchalcnm. 
Tfadr  »s  was  copper,  or  rather  bronae. 

It  is  very  difficult  to  form  an  alloy  of  iran 
and  zinc  Malouin  has  shown  that  ainc  amy 
be  used  instead  of  tin  to  cover  iron  plates, 
a  proof  that  tliere  is  an  affinity  between  the 
two  metals.  Tin  and  zinc  may  be  esaiy 
combined  by  fusion.  The  alloy  is  mnck 
harder  than  zinc,  and  scarcdy  lem  dnctile. 
This  alloy  is  often  the  prindpnl  ingredient 
in  the  compound  called  pewter. 

ZINNIA,  in  botany,  so  named  in  hononr 
of  John  Godofr.  Zinn,  a  genoa  of  the  Syn- 
genesia  Polygamia  Snpei^Bna  dam  and  or- 
der. Natural  order  of  Compoaitm  Oppo- 
sitifoliae.  Coryrabifers,  Jnaieo.  Eaaeatial 
character :  calyx  owwte^  cylindiical.  Imbri- 
cate ;  florets  of  the  ray  five,  peranneaC; 
entire;  seed  down,  with  two  erect  awm; 
receptacle  chafiy.    There  are  five  apedea. 

ZIRCON,  inniine<ralogy,  the  nanmeTa 
genus,  contahiiag  two  spe^^ea,  viz.  hyaiinih 
and  zircon :  the  former  wfll  be  fimnd  in  the 
alphabetical  arrangement;  we  therefbm 
proceed  to  the  spedes  zircon,  the  chief 
colour  of  which  b  grey;  bat  it  ocean 
through  all  the  varieties  of  gr^,  Mae,  ted, 
ydlow,  and  brown.  It  is  fotmd  comnmnly 
in  roundish  angular  pieces,  which  have  al- 
most always  rounded  angles  and  edgea.  It 
19  likewise  crystallized.  Spedflc  gravity 
about  4.6.  The  comtitaeat  parti  are,  ac- 
cording to  Klaproth, 

Zirconia 69.0 

Silica t6.5 

Oxide  of  iron 0.5 

Loss 4wO 

100.0 

It  is  infusible  without  addition  by  the 
blow  pipe ;  with  borax  it  forms  a  coloarleia 
glass.  It  is  found  in  Ceylon,  in  the  sand  af 
a  river,  accompanied  by  crystals  of  aptneOe, 
tourmaline,  ceylanite.  It  is  frequently  cat 
as  a  precious  stone,  and  employed  for  va* 
rioas  purposes,  pirticularly  as  an  onmmcat 
in  monmins;  dress.  When  it  is  cut  it  exhi- 
bits, though  in  a  very  feint  degree,  the  ph^ 
of  colours  of  the  diamond.  Some  of  thft 
▼aricties  are  frequently  osed  by  watch* 
makers  in  jewelling  watches. 


zoi  zoo 

ZIZANIAy  ID  bettnyi  a  geons  of  Uie  ZONE,   in  seographf  aad  utroiwjf, 

Monoecst  HeniidrMi  cImi  aod  order.    Na-  a  division  of  the  terraqneoos  globe,  with 

tural  order  of  GrAmiiia.    GramineK,  Jos-  reapect  to  the  diffiMreni  degieet  of  heat 

«iea.     Essential  chamcter:    male,    calyx  found  in  the  diffeieot  parts  thereof.     4 

none ;  corolla  flame  two-valved,  awoless,  lone  is  the  6fUi  part  of  the  svtea  tf  the 

mixed  with   the  females:  female,  cslyx  earth,  contained  between  two  paraUdi. 

none ;  corolla  glume  two-valved,  cowled,  The  zones  aredewNBinated  torrid,  firi|^ 

awned ;  style  two-parted ;  seed  one,  clothed  and  temperate.    The  torrid  sone  is  a  band 

with  the  plaited  corolfaL    Tliere  are  two  aarrouiding  the  terraqneoos  globe,  and  ler* 

apec!iet;ri:.'Z.aqiiaticaandZ.  terrestiis.  mmated  by  the  two  tropics.    Its  breadth 

ZIZIPHORA,  in  botany,  a  genos  of  the  is  46<>  58'.    The  equator,  mnning  throogh 

Diandria  Monofrynia  class  and  order.    Na-  the  middle  of  it,  divides  it  into  two  eqnal 

tnral  order  of  Verticillat*.    Labiatse,  Jus-  parts,  each  containing  S3^  t9'.     The  an- 

•ffo.    Essential  character:  calyx  filiform;  cients  imagined  the  torrid  zone  oainhabi* 

corolla  ringent,  with  the  npper  lip  bent  table.   The  temperate  sones  are  two  bandsy 

back  and  entire;  seeds  four.    There  are  environiog  the  globe,  and  contained  be- 

Ibnr  species.  tween  the  tropics  and  the  polar  circlet : 

ZODIAC,  in  astronomy,  a  broad  circle,  the  breadth  of  each  is  4J«  2\    The  frigid 

whose  middle  is  the  ecliptic,  and  its  ex-  zones  are  segments  of  the  surfiice  of  the 

trenes  two  circles,  parallel  thereto,  at  such  earth,  temunated,  one  by  the  antarctic,  and 

a  distance  from  it,  as  to  bound  or  compre-  the  other  by  the  arctic  ciicle.  The  breadth 

hcnd  the  excursions  of  the  sim  and  planets.  of  each  is  45°  &8'. 

The  son  never  deviates  from  the  middle  ZONITES,  in  natural  history,  a  genus 

of  the  zodiac,  i.  e,  from  the  ecliptic,  bot  of  insects  of  the  order  Coleoptera :  an- 

the  planets  idl  do  more  or  less.    Hieir  tenuss    testaceous i   four  feelers  filiform; 

greatest  deviations,  called  latitudes,  are  the  jaw  entire,  longer  than   the  feelers ;   Up 

measure  of  the  breadth  of  the  zodiac,  which  emarginate.  There  are  eight  species,  found 

is  broader  or  narrower,  as  the  greatest  lati»  chiefly  in  warm  countries, 

todo  of  the  planets  is  made  more  or  less ;  ZOOLOGY,  coostitatat  that  branch  of 

accordingly  some  make  it  sixteen,   some  natural  libfory  which  relatea  to  animals, 

eiahteen,  and  nome  twenty  degrees  broad.  Various  methods  of  arrangement  have,  bgr 

The  zodiac,  cutting  the  equator  obliquely,  different  naturalists,  been  devised  to  render 

asakes  an  angle  therewith  of  about  ftSf,  this  bianch  of  stady  easy  of 


which  is  what  we  call  the  obliquity  of  the  sioa,  and  fiuniliar  to  the  aunds  of  thaaa 

zodiac,  and  is  the  sun's  greatest  declina-  who  wish  for  a  genml  view  of  aniiited 

tion.  nature.    We  shall,  in  this  article,  give  an 

The  zodfaie  is  divided  into  twelve  por-  outline  of  the  linasMn  sytteai,  which  haS| 


tions,  called  signs,  and  those  divisions  or    in  the  variOni  departaenti  of  the  Biiliik 
aigns  are  denominated  from  the  eonsteUa-     Encyclopedia,  been  adopted,  at  moat 


tions  which  anciently  possessed  each  part;  rally  approved  by  onr  nwn  eonntryascn^ 

but  tlie  zodiM  being  immoveable,  and  the  and  by  many  philoaopbeia  of  all  countriea. 
stars  having  a  asotion  from  west  to  east,        linWua  divides  the  whole  ammal  king- 

those  constellations  no  longer  correspond  dom  into  am  chuses,  the  characters  of  whidi 

te  their  proper  sigw,  whence  arises  what  are  taken  from  the  mtemal  structure  of  the 

we  call  the  precession  of  tlie  equinoxes.  I>eing  treated  of.    It  asay  be  observed,  that 

ZOEGEA,  m  botany,   a  genus  of  the  a  considerable  portion  of  the  bulk  of  aal> 

Syngenesia  Polygamia  Prustranea  chws  and  mals  is  composed  of  tnbuhir  vesseb,  vihich 

afder.    Natand  order  of  CompoaitaB  Cap>  orighiate  in  a  heart :    the  heart  propels 

talm.    Cinarorephalw,  Jussieu.     Essential  through  the  arteriea,  with  the  aasistaaca  of 

duvacter :  calyx  imbricate ;  corolla  of  the  their  own  OHMcahu-  powen,  mdiar  a  eolo«r» 

tay  hgnhite;  down  bristle  shaped;  recep>  less  transparent  fluid,  or  a  red  blood,  hila 

taela  bristly.   There  is  but  one  species,  vis.  the  extremities  of  the  ▼ains;  thwingh  wfcteh 

2S.leptanrea«anativeoftheLev4nt.  it  again  returns  to  the  origin  of  aselioB. 

ZOI81TE,  m  mineralogy,  is  of  a  greyish  Insects  and  worms  have  thaur  cirenlatim 

colonr.    It  occurs  aussive,  and  hi  crystals,  fluids  a  little  wanner  than  tlia  wmw9mi§m§ 

whidi  are  Unbedded.  It  occnrs  hi  primitive  nM^iam,  aad  in  geaanl  it  ii  eateariaai} 

MOonlaiBs,  principaily  m  quarta  with  miea.  b1  Inaacta  have  leg»  JiiBirtiid  with  jaiafc, 

rrbia  fomil  is  phued  between  the  axinite  and  waraa  hava  MtUag  Wl  aiippla  iHNi^ 

Md  pMarite,  ant  caoMcta  bath  apeeiea  cnia at nMat, hi pteea af li^*-    FiAtilMW 

lof^tber.  cold  red  Mood,  whkh  ti  wpiml  to  dba  ^ 
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contained  in  water  by  means  of  their  gills. 
Amphibia  receive  the  air  into  their  lungs, 
but  their  blood  is  likewise  cold,  and  in  both 
firfiips  and  amphibia  the  heart  has  only  two 
regular  cavities,  while  that  of  animals  with 
tvarm  blood  lias  four.  Of  the  latter,  the 
oviparous  are  birds,  and  are  generally  co- 
vered with  feathers,  the  viviparons  are  ei- 
ther qnadnipeds  or  cetaceous  animals,  and 
are  furnished  with  organs  for  snckling  their 
yonng.    See  Physiology. 

•Each  of  the  classes  of  animals  is  subdi- 
Tided  by  Linnaeus  into  different  orders:  for 
a  scientific  accoilnt  of  these  orders,  and 
also  of  the  classes  from  whence  they  spring, 
the  reader  is  referred  to  the  several  heads 
of  the  Dictionary  in  the  alphabetical  order ; 
and  here  we  shall  take  a  cursory  view  of 
the  subject,  in  order  to  give,  iu  a  short 
compass,  a  sort  of  outline  of  tlie  science. 

The  first  class,  denominated  Mammalia, 
from  tlie  female's  suckling  its  young,  com- 
prehends all  -viviparous  animals  with  warm 
blood.    These,  with  very  few  exceptions, 
luive  teeth  fixed  in  their  jaw  bones ;  and 
from  the  form  and  number  of  tliese  teeth, 
the  orders  are  distinguished,  except  that  of 
cetaceous  fishes,  which  u  known  by  the  fins 
that  are  found  in  the  place  of  feet    The 
distinctions  of  tlie  tedth  are  somewliat  mi- 
nute, but  they  appear  to  be  connected  with 
the  mode  of  life  of  the  animal,  and  they 
are  tolerably  natural.    The  first  order.  Pri- 
mates, contains  man,  monkeys,  and  bats: 
the  second,  Bruta ;  among  others,  the  ele- 
phant, the  rhinoceros,   the  ant-eater,  and 
the  omithorhynchns,  an  extraordinay  qua- 
druped, lately  discovered  in  New  Holland, 
with  a  bill  like  a  duck,  and  sometimes  teeth 
inserted  behind  it ;  but  there  are  some  sus- 
picions that  the  animal  is  oviparous.    Tlie 
order  Ferse  contains  the  seal,  the  dog,  the 
cat^  the  hon,  tlie  tiger,  tlie  weasel,  and  the 
mole,  most  of  them  beasts  of  prey ;   the 
opossum  and  the  kangaroo  also  belong  to 
this  order,  and  the  kangaroo  feeds  on  vege- 
tables, although  its  teeth  are  like  those  of 
carnivorous  animals.     The  fourth  order, 
fvlires,  compreliends  beavers,  mice,  squir- 
rels, and  hares  :  the  fifth,  Pecora,  camels, 
goats,  slieep,  and  horned  cattle.   The  sixth 
order,  fielloaf ,  contains  tlie  horse,  the  hip- 
popotamus, and  the  hog.    The  cetaceous 
fishes,  or  wliales,  form  the  sevenih  and  last 
order ;  they  reside  in  the  water,  enveloped 
in  a  thick  clothing  of  fat,  that  w,  of  oily 
matter,   deposited  in  cells,  which  enables 
their  blood  to  retain  its  temperature,  not- 
withstanding the  external  contactof  a  dense 
medium  ccinsiderably  colder. 


Birds  are  distinguished  from  qaadnipeds 
by  their  lajring  eggs ;  they  are  alao  gene- 
rally featliered,  although  some  few  are  ra- 
ther hairy,  and  instead  of  hands,  pr  fore- 
legs, tliey  have  wings.    Their  egga  are  co- 
vered by  a  calcareous  shell ;  and  they  coa- 
sist  of  a  white,  or  albumen,   which  ooa- 
risbes  the  chick  during  incubation,  and  a 
yolk,  which  n  so  suspended  wittiio  it,  aa  to 
preserve  the  side  on  which  the  little  mdi* 
roent  of  a  chicken  n  sittiated,  continaally 
uppermost,  and  next  to  the  mother  tlmt  is 
sitting  on  it.    Tlie  yolk  is,  in  great  mea- 
sure, received  into  the  abdomen  of  tiM 
chicken  a  little  before  tlie  tiAie  of  its  tieing 
hatcheJ,  and  serves  for  its  support,  like  the 
milk  of  a  quadruped,  and  like  the  cotyle- 
dons of  young  plants,  until  the  system  is 
become  sufficiently  strong  for  extracting  its 
own  food  out  of  the  ordinary  nutriment  of 
the  species. 

Birds  are  dkided,  according  to  the  Ibrm 
of  their  bills,  into  six  orders:  Accipitrea; 
as  eagles,  vultures,  and  hawka.    Picm  ;  as 
crowrs,  jackdaws,  liummuig  birds,  and  par- 
rots.   Anseres ;  as  ducks,  swans,  and  galls. 
Grallae;    as  heroics,   woodcocks,    and  os- 
triches.   Gallinae ;  as  peacocJu,  ptaeamnti, 
tnrkies,  and  common  fowls.     And,  testly, 
Passeres;  comprehending  sparrown,  larks, 
swallows,  thnishea,  and  doves.    Tlie  Am- 
phibia are  in  some  respects  very  nearly  al- 
lied  to  birds:    but    their  blood    is  bttit 
warmer    than    tlie    surroimding    medium. 
Their  respiration  is   not  necessarily  per- 
formed in  a  continual  succession  of  alter- 
nations since  the  whole  of  their  blood  does 
not  pass  through  the  lungs  and  tlie  circula- 
tion may  continue  without  interruption  in 
other  parte,  although  it  may  be  impeded  in 
these  organs,  for  want  of  the  motion  of  re- 
spiration.   They  are  very  tenacious  of  life; 
it  has  been  asserted  on  good  antliority,  that 
some  of  tliera  have  lived  many  years  with- 
out food^  inclosed  in  hollow  tree?,  and  even 
iu  the  middle  of  stones :  and  they  often  re- 
tain vestiges  of  life  some  days  ar\er  the  loss 
of  their  hearts.    Their  eggs  are  generally 
covered  with  a  membiaiie  only.      They 
have  sometimes  an  intermediate  stage  of 
existence  in  which  all  their  parts  are  not 
yet  developed,  as  we  observe  in  the  tad- 
pole ;  and  in  this  respect  they  resemble  tha 
class  of  insects^    They  are  now  nniveraally 
considered  as  divided  into  two  orders  only ; 
Reptiiia:  as  the  tortoise,  the   dragon,  or 
fiying  lizard,  tlie  frog,  and  tlie  toad;  all 
tliesc  have  four  feet:  but  tlic  animab  v%hich 
belong  to  the  order  Serpentes  are  without 
feet.     Most  of  the  serpentes  are  pertVctly 
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innocent,  bnl  otb«n  have  &n^,  by  nliipli  or  prebnscU.    In  general,  they  put  liirOUi^ 

lliej  inatil  a  poiMiiioiu  Duid  inlo  the  wauiid)  font  aUgcs  of  eiittenre,  the.  ege,  tltF  liiT¥a,   i 

Kiat  thej  make.     In  EDgland  tlie  TJptr  is  or  atige  of  gmwtli,  tlw  papa,  or  ctiryiaH^  1 

Ihv  only  venomoiu  terpenl;  it  it  knawo  by  wliich  t»  uanally  in  ■  itale  of  torpor  or  cdb-  ■ 

itn  dark  brown  colour,  and  by  >  atripr  of  plele  ioiclivity,  and  Ibe  innu;a,  or  perfect 

uliiiiiih  tpou  nmnini;  ■looc  itt  birk ;  but  inteci,  in  ili  niiplial  csparily.     After  the 

to  minkind  ill  bile  is  aeliloni,  if  enr  fatal,  lail  ehwiRe,    llie  insrcl   moet    frcquentlf 

llie  finl  three  rlwsex  of  acinulii  ha*c  takei  no  food  till  ila  death. 
tniun,  ai  we  have  already  leeo,  for  rnpiia-         Tlie  Linnun  orden  of  insecti  ai'c  tb* 

tiun,  aitd  reeeivc  air  by  the  moulb;  tboio  Caleoptera,    wi[h    bard    •taeilhi    to  their,, 

nhich  have  plli,  and  red  blood,  are  Ibbea,  wing*,  eenfrally  railed  beellcij 

rnidiDg  cilber  in  frf»h  or  in  rait  water,  or  tera,  of  whieh  the  iheathi  are 

indifierentty  in  both  -  tlieir  egf!"  *'*  involv-  naiure,  and  cron  each  other,  u  g 

ed  in  a  memblaiie,  and  liave  no  albuaien.  pen,  bagt,  and  plant  lice:  Ihe  Lrpidop' 

Of  the  >ii  orden  of  IUbe>,  four  have  re-  tera,  wilta  duity  mlra  on  tlieir  winp,  U 

(ular  |[ill(,  Hipporled  by  liltle  bonesj  and  butterflies  and  niatb)^  the  Neuroptera,  a> 

ihey   are  diilinguislied,  according   to  the  the  libellula,  or  draKon'fly,  the  may  fly,  and 

plure  of  Iheir  vcalnil  fin*,  into  Apodu,  ai  other  imeet*  with  four  Inuupareni  winp. 


HytneDoplpra, 
;  the  Dip- 


p|  and  lamtiiey :  Jugnlaien,  ai  the  cod : 
'riioractci,  a&  the  sole  and  perch:  and  Ab- 
itomlnalri,  as  Ihe  salmon  and  pike:  dis- 
linclioni  which  appear  lo  be  perfectly  arli- 
fcial.  although  lueful  in  a  >y*t«nialir  ar- 
rinfiemenl.  The  two  remaining  orders  arc 
wilhnat  bones  in  the  giltt,  thote  o(  the  one 
being  ufl,  and  of  the  other  eartilaxinous  or 
Eristly.  These  are  the  Branchia«le;i  and 
t'liondropteiypi  of  Arledi,  which  LiDDvu«, 
from  a  miatake,  ('lat.>r<l  among  the  Amphi. 
hia.  Tlie  *un  fi»h.  the  Inmp  frsb,  Ihe  lish- 
ma  froc,  and  llie  aca-liorKe,  are  of  the  fat- 
mrr,  and  Ihe  ilnr^ron,  llie  akale,  and  the 
iliark,  of  the  latter  order. 

Inteets  derive  Iheir  name  from  htiaf  al- 
n)o«(  alwayt  divided,  inlo  a  liead,  thotax, 

and  abdomoi,  wilb  very  alaiider  inlervening  tbeie  are  several  genen  of  apleruni  iioecb 
portions:  although  th^  divuioiu  do  not  which  are  panstiicai  and  iofeii  Ihe  human 
exist  in  all  imeclf.  Ttiey  are  innally  ovi.  lace  u  well  u  other  animals, 
paroin:  Ibey  reipire,  bnt  not  by  llie  month;  The  Verne*  ate  Ihe  but  and  loweal  of 
ihey  bave  a  immber  of  liltle  orifice*  on  animated  beinp,  yet  some  of  them  are  not 
ea<~h  tide  of  Ihe  abdomen,  by  which  Ihe  delideni  either  in  magnitude  or  in  beaaty. 
ait  is  received  into  their  ramified  Uaehea ;  The  nasi  nalnral  diviuon  of  vennei  ii  mto 
and  it  ihete  are  stopped  wiih  oil,  they  are  five  orden ;  the  Inieslioa,  as  eMth-worm* 
iiritocated.  Ijttlead  or  bonr».  they  bave  a  and  ascandH,  which  are  distini^tthed  by 
hard  inleiiDnienI  or  tbell.  Their  mouth*  Ihe  want  of  moveable  appendage*,  or  ten- 
are  formed  on  cunilmctioni  extremely  va-  urnla,  from  Ihe  Molloica,  tneb  a*  Ihe  dew 
nous,  bul  i^enenlly  very  complicated :  Fa-  iiud,  Ibr  cuttle  IWi,  the  >ea  anemone,  and 
brinm  baa  made  these  parlt  tbe  baii)  of  hit  Ihe  hydra,  or  frah  water  polype.  The 
riauificalion  i  bul  trom  their  minnleneM  in  Ttatarea  bave  sbrlli  of  one  or  mole  pieces, 
most  ipeciet,  tbc  nelked  is,  in  prarlice.  in-  and  most  of  Ihem  inhabit  the  tea,  and  are 
rnperably  inroBvenieot :  and  Ihe  only  way,  called  fhrll  fish,  at  the  linpel,  Ihe  periwin- 
n  wbifh  meb  cbataeleix  can  be  rendered 


which  have  alings,  either  pi 
as  bees,  wasps,  and  tebneiin 
teia,  with  Iwo  wings,  as  contmon  uiei  ana 
gnats,  which  have  halteret,  or  balanrioe 
rods,  inMead  of  Ihe  second  pair  of  wings; 
and,  laitly,  the  Aplera,  witttoiit  any  wingi, 
which  form  the  seventh  order,  comprehend- 
ing crabs,  lobsters,  shrimps  and  prawna,  for 
these  are  properly  insects ;  spider?,  teor- 
pious,  millepedes,  centipedes,  mite*,  and  no- 
nocali.  The  MouocoIds  is  a  genus  inrlad- 
iiu;  Ihe  liltle  active  iiDectn  found  in  pond- 
water,  which  are  iriircely  vixble  la  tlie 
naked  eye,  as  well  at  Ihe  Molucca  crab, 
which  it  the  [aigeil  of  all  insects,  being 


really  useful,  it  when  Ihey  are  cmployrd  i 
iIm!  subdivinoD  of  Hie  genria,  at  detei  mined 
from  more  cMvfi'euuus  duiinctioni.  In- 
••cltlHtra  MMl  frci|u(nily  jaws,  and  oftrn 
WTVnd  fm,  bal  dwy  a>e  alwayt  mi  ptjced 
M  u  Offtm  ktenlly  or  horironinlly.  Some- 
UatM,  iattmtd  of  Jatn,  Uiey  have  ■  inmk, 
VOL.  VI. 


tlie  barnacle.  Tfae  order  Zoophyla  ron- 
taint  coralUnes,  spangea,  and  olhrr  rom- 
ponnd  animals,  united  by  a  nioiKinn  habila- 
tion,  which  Lat  Ihe  general  appearance  of  a 
vpgclablc  allboogh  of  auimaJ  nriein  -,  ea^h 
of  Ihe  little  itihabthiNts,  lesemblinit  a  by- 
in,  n  9«*SVi  iB>i*l<)>|  bf  in 
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zoo 

arms  the  appeanmce  of  an  imperfect  flower. 
The  Uut  order,  Infa^ria,  is  scarcely  distill- 
gnisbed  from  the  Intestina  and  MoUosca  by 
any  other  character  than  the  minuteness  of 
the  individuals  belonging  to  it,  and  their 
spontaneous  appearance  in  animal  and  ve- 
getable infusions,  where  we  can  discover  no 
traces  of  the  manner  in  which  they  are  pro- 
dnced.  The  process,  by  which  their  num- 
bers are  sometiines  increased,  is  no  less  as* 
tonishing  than  their  first  prodnctioB;  for 
several  of  the  genera  often  appear  to  di- 
vide tpontaneoosly,  into  two  or  more  parts, 
witich  become  new  and  distinct  animals,  so 
that  in  snch  a  case  the  question  respecting 
the  identity  of  an  individual  woold  be  very 
difficult  to  determine.  The  volVox,  and 
some  of  the  vorticellae  are  remarkable  for 
their  oontinnal  rotatory  motion,  probably 
intended  for  the  purpose  of  straining  their 
food  oat  of  the. water:  while  some  other 
species  of  the  vorticeUse  resemble  fimgi  or 
corallines  in  miniature. 

ZOOPHYTA,  in  natural  history,  an 
order  hf  the  class  Vermes.  Zoophyta  are 
composite  animals,  holding  a  medium  be- 
tween animals  and  vegetables.  Most  of 
them  take  root  and  grow  np  into  stems, 
mnltiplying  life  ui  their  branches  and  deci- 
duous buds,  and  in  the  transformation  of 
their  anunated  blossoms  or  polypes,  which 
are  endowed  with  spontaneous  motion, 
plants,  therefore,  resemble  loophyta,  but 
are  desOtnte  of  animation  and  the  power 
of  loco-motion;  and  zoopliyta  are,  as  it 
were,  plants,  but  furnished  with  sensation 
and  the  organs  of  spontaneous  motion. 
Of  these  some  are  soft  and  naked,  and 
others  are  covered  with  a  hard  shell :  the 
former  are  by  some  naturalists  called  zoo- 
phytes, and  the  latter  arc  denominated 
iitbophytes.   There  are  fifteen  genera,  tiz. 


Alcyoolum 

Madrepora 

Antiputhes 

MUlepora 

Cellepora 

Pennatuh 

Corellina 

Serfularia 

Fhntra 

Spongia 

Gorgonia 

Tnbipora 

Hvdre 

Tubularia. 

Isis 

The  coral  reefs  that  surround  many 
isUnds,  particularly  those  iu  the  Indian 
Archipelago,  and  roimd  New  Holland,  are 
formed  by  various  tribes  of  these  animals, 
partiruUrly  by  the  OUeoora,  Isis,  Madre- 
pora,  Millepora,  and  Tobipora.  Tlie  ani- 
mals form  these  corals  with  such  rapidity, 
that  enormous  masses  of  them  very  speedily 


ZYG 

appear  where  there  wera  scarcely  any  marks 
of  such  reefs  before. 

ZOSTERA,  in  botany,  a  genus  of  the 
Mooandria  Monogynia  class  and  order. 
Natural  order  of  Inundate.  Aroideae,  Jos- 
sien.  Essential  character:  spadiz  linear* 
vrithin  the  sheath  of  the  leavea,  flower  bear- 
ing on  one  side ;  calyx  none ,  corolla  none ; 
anther  sessile,  opposite  to  the  germ;  stig- 
mas two,  linear;  capsule  one-seeded.  There 
is  but  one  species,  sir.  Z.  marina,  grass- 
wrack,  and  many  varieties. 

ZWINGERA,  in  botany,  so  named  from 
Theodorus  Zwinger,  Professor  of  Anatomj 
and  Botany  at  Basil,  a  genus  of  the  De- 
candria  Monogynia  class  and  order.  Na- 
tural order  of  Terebmtaceae,  Jossieii.  Es- 
sentml  character:  calyx  five-parted;  petab 
fire ;  fihunents  widened  at  the  base,  haiiy ; 
capso^  five,  coriaceous,  one-seeded,  ia- 
serted  into  a  fleshy  receptacle.  These  b 
but  one  species,  viz,  Z.  amara,  a  native  of 
the  woods  of  Guiana. 

'  ZYG  (A,  in  natural  history,  a  genaa  of 
insects  of  the  order  Coleopten:  antea- 
um  moniNform ;  feelers  eqnal,  filiform ;  lip 
elongated,  membranaceous ;  jaw  one-loot^ 
ed.  There  ia  only  one  speciesi,  vis.  Z.  ob- 
longa,  which  is  found  in  the  East. 

ZYGOPHYLLUM,  in  botany,  hen. 
c€per,  a  genus  of  the  Decandria  Monogynia 
chMs  and  order.  Natural  order  of  Ofi» 
nales.  Rntacete,  Jussieo.  Essential  cha- 
racter :  calyx  five-leaved ;  petals  itre ;  nec- 
tary ten-leaved,  covering  the  germ,  and 
beairing  the  stamens;  capsnie  five-Mlled. 
There  are  fourteen  species;  of  thoe  the 
following  may  be  noticed :  Z.  foetidom,  fisbd 
bean-caper :  the  leaves  of  this  plant  stand 
on  long  footstalks,  and  diffuse  widely  a 
strong  foxy  smell :  it  flowera  from  July  to 
September.  The  fruiting  peduncle  toim 
back,  whence  its  trivial  name  retrofractom. 
It  is  a  native  of  the  Cape  of  Good  Hope. 
Z.  morgsana,  four-leaved  bean-ca|ier :  has 
a  slimhby  stem,  divided  into  nsany  irre* 
gular-jointed  branches,  rising  four  or  six 
feet  higli ;  leave5  thick  and  succulent,  and 
placed  by  fours  at  each  joint,  two  on  each 
side  the  stalk  opposite ;  the  fruit  has  tboi 
membranaceous  wings,  resembling  the  •^^t 
of  a  mill.  Z.  arboreum,  tree  b^n> caper, 
is  a  very  handsome  tree,  forty  feet  high, 
with  a  very  Urge,  thick,  elegant  heed ; 
tnmk  upright,  dividing  into  numetoos  op- 
pi>site  branches ;  flowers  inodorona,  large, 
handsome,  which  give  the  tree  a  most  beau- 
tiful appearance  when  in  bloom. 


CORRECTIONS  AND  ADDITIONS. 


A  DHESION,  KMond  pangnpfa :  for 
-^  about  tite  9ame  time,  read,  o^iU  Ikt  yt&t 
1713. 

ARIANS.  For  defence  of  low  Ariamsm, 
read,  defence  ^  Aruaiitm, 

ASTRONOMY.  In  Uae fourteenth  page 
of  this  article,  near  the  top  of  the  first 
colomn,  read,  instead  of  what  is  there 
fiMind,  ^  Tlie  diameter  at  the  poles  is  7,893 
English  miles ;  at  the  equator  it  is  7,9^8 
mUes.** 

CAULIS  is  referred  to  from  Acaulosb  ; 
the  reference  should  have  been  made  to  the 
article  Botany. 

CONCHA.  Instead  of  this,  the  refer- 
ence should  have  been  to  Shbll. 

Corn  lawe  is  referred  to  from  the  article 
Bounty  ;  the  reference  should  have  been 
to  the  article  Corn  trade. 

COUTCHOUC.    Read  Caoutchouc 
CYCLE  is  referred  to  from  Calendar, 
but  the  reference  should  have  been  made  to 
Chronoumsy,  where  an  account  of  the  se- 
veral cycles  will  be  found. 

EQUATONAL.  Read  £qi:atoriai.. 
~  FISHING  fie$  have  been  referred  to 
from  the  article  Anounc,  and  being  omit- 
ted In  the  alphabetical  order,  we  add  in  this 
place,  that  a  fishing  fly  is  a  bait  used  in 
•ngUng  for  various  kinds  of  fish,  llie  fly 
is  either  natural  or  artificial  The  chief  of 
the  natural  flies  are  the  **  stone  fly,**  found 
nsder  hollow  stones  at  the  sides  of  rivers, 
between  April  and  July ;  it  is  brown  with 
jrellow  streaks,  and  has  large  wings :  the 
^  green  drake,"  found  among  stones  by  ri- 
ver sides  i  it  luu  a  yellow  body  ribbed  with 
green,  it  is  long  and  slender,  with  wings 
lake  a  butterfly,  and  is  common  in  tBe 
spring :  '*  the  oak  fly,**  found  in  the  body  of 
an  oak  or  asli,  is  of  a  brown  cohmr,  aad 
common  dnring  the  summer  months:  the 
^  pahner  fly,**  or  worm,  found  on  the  leaves 
of  plants,  when  it  assumes  the  fly  state 
fitnn  that  of  the  caterpillar ;  it  is  much  used 
la  tfout  fiftliing :  the  <*  ant  fly,**  found  in  ant 
hills  fhmi  Jnne  to  September:  the  ^  Mvf 
1^"  Is  to  be  fonad  playing  at  the  river 
tide,  especially  before  nin :  and  the  •'black 
fly,**  which  ii  to  be  fiMnd  npoa  every  haw- 
Hiors  lAfr  tbt  badi  v«  aC    Untc  an 


two  wsys  to  fish  with  natural  fliea,  cither 
on  the  surfiice  of  the  water,  or  a  little  un- 
derneath it.  In  angling  ibr  roach,  daoe^ 
&c.  tlie  fly  should  be  allowed  to  glide  dowR 
the  stream  to  the  fish,  but  in  very  still  wa- 
ter the  bait  may  be  drawn  by  the  fish, 
which  will  make  him  ea|;erly  pursue  it 

There  are  many  sorts  of  aitifidai  flies  to 
be  had  at  the  shops ;  they  are  OMMle  in  imi- 
tation of  natural  flics,  and  the  ndes  for 
using  them  are  as  follow.  Keep  at  fiirlrom 
the  water's  edge  as  may  be,  and  fiahdown 
the  stream  with  the  sun  at  your  back,  the 
line  must  not  touch  the  water.  In  clear  ri- 
vers the  angler  must  use  small  flact  with 
slender  wings,  but  in  muddy  waters  a  larger 
fly  may  be  used.  After  rain,  when  thewa- 
ters  are  muddy,  an  orange  coloured  fly  may 
be  used  with  advantage ;  hi  a  clear  day, 
the  fly  must  be  light  colonisd,  and  in  dark 
witcn  the  fly  SMMt  be  daik.  The  line 
should  in  general  be  twice  at  long  at  the 
rod :  but,  after  all,  much  will  depend  on  » 
quick  eye  and  active  hand.  Flact  made 
for  catching  sahnon  must  have  their  wiagt 
standing  one  behind  the  other.  This  fish  is 
said  to  be  attracted  by  the  gaodaesl  coleaia 
that  can  be  obtained ;  the  wings  and  tail 
shooM  be  long  and  spieading. 

FRANKS,  er  fnmUmg  itffm,  which 
ought  to  have  been  iacloded  aa  the  article 
Post-Offici,  is  a  privilege  that  h»  beca 
ei^joyed  by  members  of  parliameatfroia  the 
first  institution  of  the  pott-ofllce.  The  ori- 
ginal design  of  this  exemption  was  that  they 
might  correspond  freely  with  their  coaiti- 
tuents  on  the  bosiaess  of  the  imtioa.  For 
many  years  it  was  safficacat  to  frank  a  let- 
ter or  packet,  that  aay  member  of  parlia- 
ment subscribed  Ins  name  at  the  bottom  of 
the  cover.  By  degrees,  however,  thii  pri- 
vilege wat  so  moch  abused,  that  it  wat 
enacted  that  no  letter  should  pass  free,  ua- 
less  the  whole  directioa  wat  hi  the  haad 
writing  of  the  BMaiber,  «ad  hiesa^criptiea 
annexed:  a  tobtequent  act  oMagci  the 
member  to  write  aot  only  the  fall 
tion,  bat  to  aote  the  tomi  « 
oflke  II  where  the  letter  It : 
A  aMaber  of  palttHMBt  caa  ftaak  oaly  tea 
letteia  oa  each  dqr,  and  giceiTe  fiftcea 
Krt 


CORRECTIONS  AND  ADDITIONS. 

free  of  postage :  each  of  which  must  weigh    dmntioiiy  perfbmed  by  nkiag  Uie  dettf* 
lew  f  luui  one  ounce.  ww*  extorting  trnwera  fitun  then. 

GAURS.  ThU  word  hiving  been  re-  PER8ICA  wu  Kferred  to  from  Nbcta- 
ferred  to,  it  is  necessary  to  mention  that  nivE,  bat  the  reference  aboold  hnire  been 
the  Gaiin  are  an  ancient  sect  of  magicians  ^  Amyodalus,  of  which  genm  the  per- 
in  Persia,  where  they  are  employed  in  the  iica,  or  nectarine,  is  only  a  species, 
meanest  offices,  and  vilest  drudgery.  They  PRINTING,  ttereotffpe.  In  the  second 
are  said  to  be  harmless  m  their  manners,  I»«««ph»  ^^  h  ^  Jesaits,  read  aoy  the 
aealous  in  their  opinions,  rigorous  in  their  Jesuits.  See  Sterbotypb. 
morals,  and  exact  in  their  deaHngs.  They  STAMP  daiies,  a  branch  of  the  p«bBc 
profess  the  worship  of  one  God  alone,  the  revenue,  tmised  by  requtring,  that  all  deeds 
belief  of  a  resurrection,  and  a  future  jndg-  or  documents,  in  order  to  be  vaMd,  ahall  be 
ment,  and  ulteriy  detest  aU  idoUtry.  They  written  on  paper  or  parchment  bearing  a 
perform  their  acU  of  worship  in  the  pre-  P«blic  seal  for  which  a  tax  is  pakL  Tins 
Sf nee  of  fire,  ibr  which  they  have  much  mode  of  taxation  was  introduced  into  Eog- 
veneration,  regarding  it  as  the  most  perfect  hud  in  1671,  by  <"  an  act  for  laying  an  im- 
emblem  of  the  living  and  invisible  God.  position  on  proceedings  at  Hwf  bat  the 
They  exhibit  the  same  marks  of  respect  for  act  in  1694  for  imposing  several  doties  npoo 
Zoroaster  that  the  Je%w  have  for  Moses,  veUum,  parchment  and  paper,  may  be  con- 
esteeming  him  as  a  prophet  sent  from  God.  sidered  as  the  commencement  of  the  pre- 
GUIAC.    Read  Guaiacum.  ««"«  Stamp  Office,  as  a  particular  aet  of 

HOWrrZ,  or  HowrriER,  in  miKtary  comma«one«i  was  then  appointed  for  m^^^ 
•fikif.,  a  kind  of  mortar  mounted  upon  I  "^  ^  .^**^  ,^  r"^.^*'i!!l* 
field  carriage  Uke  a  gm..    The  diffilrence    TTtTTJ!^!/o^!L^^''^'''''^' 

betw^naTnortm.  mTa  howitzer  is,  that  i^lT^^L^'J^fJ^^^  TJl^ 

..  ^  ^ .        ^  ^    A   M.  *.!.        J  were  granted  to  continue  for  eyerm  to  whicti. 

the  trmmlons  of  the  first  are  at  the  end,  ^^iX.^    .1-.^.*  ^*u^*  -.«^     u^    ^i 

^.^^r**.     *!.     •    *.L   _ijji      rr*.    •  additions,  almost  without  end.    have,    at 

IHHI  rf  howit^n  »  «f  much  hter  d.te  th«i    pe„  from  the  following  Mateient.    Trte 
lli«»  of  mortara.    Th«  comtructiaii  a  t«-    JT  ,  _,^  »,«j„^  ^  .w.  .^__  a  ^ 
ti«m,  bat  the  eb«.ber  i.  nlwy.  cylindri-    S^, j^^f.^r^  f  J^rt^^f  J?^  " 

C.I.    The,  are  di<ti.K<.i>he4  by  the  diame-  *«  ?^^2Jf'7V^JI  '  ^!^^ 

-^    -  ..   "V  *  .*  ^^         /.   _:._^  of  management   of  which    amoanted  to 

tar  of  the  bore.    A  battery  of  howttsers  is  , .  ^g^,    i^..;^.  •  «*•♦  «..^  V^   , 

r        J  •    ..t.       _  La..  14,%96f.,  leaving  a  nett  produce  of  only 

fonnedinthesameway  M  a  gun-bat  ery,  ^^^  ,„  ,7^3    ^  J,,  ^^  ^ 

oofy  the  embrasmi^  are  at  lewt  a  foot  wi.    .^^^^^  ^  ^^J^^    ^^^  it^ddom  e.- 
der,  on  accomit  of  the  shortneu  of  the    ^^^^  ^  ^^^^^  ^  .^^^^  ^^^  ^^ 

^'^''    „      *     . .        .  .     ^     .      .  n*^  stamp  duties  were  imposed,  by  which 

JESUITS.     In  tUs  ar«cle,  for  Uyoly  ^^  ^^^  ^^^^^  ^^„„j  „f  toUrevenue  was 

and  1758,  read  Loyola  and  1538*  increased  to  }67,725l :  in  1766  it  amount. 

LrNARIA  has  been  referred  to  firom  ed  to  f85,«66l.;  and  no  material  additions 

Linnet,  which  is  a  species  of  FringIlla,  ^gre  made  tiU  towards  the  conclusion  of 

and  under  that  article  the  description  wiU  the  American  vrar.    In  178«,  a  duty  was 

be  found.  imposed  on  fire-insurances,  which,  though 

MUSTELA  has  been  referred  to  from  not  actually  collected  by  means  of  stamps. 

Ferret,  &c.  but  the  reference  should  have  wan  classed  with  the  stamp  duties.     In 

been  to  ViverAa,  where  the  principal  spe-  1784,  a>lditional  duUes  were  laid  on  gold 

cies  are  described.  apd  silver  plate.     In  1785,  duties  were 

NAZARENES,  in  church  history,  has  laid  on  postliorses,  quack  medicines,  game* 

been  referred  to  from  the  article  Ebio*  licenses,   attorneys'   licenses,   and  pawn- 

NiTEs;  and  beidg  omitted  in  its  proper  brokers;  all  of  which  were  deemed  stamp 

place,  we  may  observe  hero,  tliat  it  vras  a  duties,  and  considembly  augmented  the  aa- 

name  originally  applied  to  Cbristiiins  in  ge-  nual  amount    But  a  iar  greater  incieaae 

neral,  as  followers  of  Jesns  of  Nazareth  ,  took  pbce  in  the  course  of  the  war  which 

but  was  afterwards  restrained  to  that  sect  began  in  1795,  during  which  new  stamp 

who  endeavoured  to  blend  the  institutions  duties  were  imposed  on  receipts,  bills  of 

of  the  Mosaic  Uw  with  those  which  are  excliange,    attorneys'    articles,    sea-insar- 

peculiar  to  the  go5pel.  ances,  hcenses  to  wear  havpowdery  hoiae- 

N  ECHO AIANCY  being  referred  to,  we  dealers'    licenses,    legacies,    hats,    stage- 

difino  the  tcnp  as  a  species  of  pretended  coaches,  deeds,  armorial  bearings^    small 
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notes,  medicines,  and  several  other  articles, 
whicli  toon  increased  this  branch  of  the  re- 
Ycnne  to  more  than  donble  its  former 
amoont;  and  it  is  a  mode  of  taxation  which 
it  is  in  general  so  difficult  to  evade,  and  is 
attended  with  such  a  comparatively  small 
expense  in  collecting,  tliat  there  can  be  lit- 
tle doubt  that  it  will  be  extended  as  far  as 
possible. 

The  total  produce  of  stamp  duties  of 
Great  Britain  the  year  endnig  in  January, 
1806,  vras  4,194,«85l.  Itf.  lOJd.  Tins  sum 
was  subject  to  some  deductiov,  but  when 
these  were  made,  the  produce  wu  little  less 
than  four  millions  sterling.  The  expense 
of  collection  amounts  to  5|  per  cent  on  the 
gross  revenue.  The  following  are  some  of 
the  principal  stamp  duties  in  whiiHi  the  pub- 
lic are  most  interested,  payable  after  the 
10th  qf  October,  1808. 

KlCnm,  BILLS  OF  EXCHANGE,  &C. 

I.  «.  d, 
Reeeipi  for  the  payment  of  mo- 
ney amounting  to  f  I.  and  under  101.  0  0  2 

To  lOi.  and  nnderltOl.   0  0  4 

To  SO/,  and  under  504.    0  0  8 

To  501.  and  under  1001. 0  1  0 

To  100<.  and  under  tool 0  S  0 

To  ZOOL  and  under  5001.    0  S  0 

To  500/.  or  upwards   0  5  0 

Id  full  of  all  demands 0  5  0 

N.  B.  Any  general  acknowledgment  of 
the  settlement  oCany  account  or  debt,  where 
the  amomit  is  not  specified,  is  Uable  to  the 
duty  of  5s. 

Mtful  BUi  tf  Exclumge^  draft,  or  order 
for  payment  to  bearer,  or  order,  on  de- 
mand, or  otherwise : 

I.  s.   d. 

Amounting  to  40f .  and  not  ex- 
ceeding 5/.  5t 0    1    0 

Above  5i.  5s.  to  501. 0    16 

Above  301.  to  50/ 0    2    0 

Above  50/.  to  100/ 0    3    0 

Above  100/.  to  800/ 0    4    0 

Above  200/.  to  500/ 0    5    0 

Above  500/.  to  1,000/. 0    7    6 

Above  1,000/.  to  3,000/. 0  10    0 

Above  3,000/ ?. 1    0    0 

N.  B.  Everv  species  of  order,  or  receipt, 
which,  being  given  as  a  consideration  for 
Moaey,  enables  the  payee  to  receive  the 
•Hi  expressed  therein  trom  a  thifd  person, 
is  eonsidared  as  a  bill  of  exchange ;  exeept- 
iBgdrafIs  to  knrirsndsmeMi  drawn  Mfmy 
tato  raidjpf  witUmo  Hies  of  the  piMe 


where  the  same  h  drawn,  provided  the  place 
be  specified  thereou.  Bank  bills  and  bsink 
post  bills,  and  bills  drawn  for  vragcs,  &c. 
of  navy  and  army,  are  exempted  ftom  the 
duty. 

Foreign  Bill  tf  Exdumge^  if  drevm  sin- 
gly, the  same  duty  as  the  inland  bilL  Drawn 
in  sets :  for  every  bill  of  each  set  not 

L   M.  d. 

Exceeding  100/ 0    10 

Above  100/.  to  200/ 0    2    0 

Above  200/.  to  500/ O    3    0 

Above  500/.  to  1,000/ 0    4    0 

Above  1,000/.  to  5,000/ 0    5    0 

Above  3,000/ 0  10    0 

PromxMtoryf  Note  to  bearer  on  demand, 

(intended  to  be  re*issoed) : 

/.  i.   d. 

Not  exceeding  1/.  it «  0  0    4 

Above  l/.lt.  to  2/.  2« 0  0    8 

Above  2/.  2/.  to  5/.  5t.    0  10 

Above  5/.  5/.  to  20/. 0  16 

Above  20/.  to  50/ 0  3    0 

Above  30/.  to  50/ 0  4    6 

Above  50/.  to  100/. 0  7    6 

Fromiaonf  Nsfe  inany  other  manner  than 
to  bearer  on  demand,  (not  le-issoable) : 

L   9.  d. 
Amounting  from  4as.  to  5/.  5r.    0    1    0 

Above  5/.  5«.  to  30/. 0    16 

Above 30/.  to  50/. 0.2    0 

Above  50/.  to  100/. 0    3    0 

Promissory  Nofe,  either  to  liearer  on  de- 
mand, or  hi  any  other  maoner,  (not  re-issu* 
able): 

I.   «.  4. 

Above  100/.  to  2001.  0    4    0 

Above  200/.  to  500/ 0    5    9 

Above  500/.  to  1,000/ 0    7    6 

Above  1,000/.  to  3,000/ 0  10    0 

Above  3,000/.  10    0 

FROBATSS  OF  WILLS,    OR    LSTTCRS  OF 
ADMINlSTRATIOlf. 

U    9. 

Above  the  value  of  20/.  and  nn- 
derlOO/. 0  10 

Of     100/.  and  under  200/.  %    o 

200      300  5    0 

300       ......        450 8    0 

450       600  11     0 


800 


Itt    0 


(500  .../.. 

WK)  1,000  22  O 

1,000  1,500  30  0 

1,500  ...;..  2,000  40  O 

2,000  ijs6o 50  O 

3,500  5,000  60  0 

S»009  7,900  75  0 
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I. 

7,5001.  and  under lOyOOOi. 90 

X0,000   It^  110 

12,500   15,000  135 

15,000   17,500  160 

17,500   20,000  185 

20,000   25,000  210 

25,000   30,000  260 

30,000   35,000  .... 

3.5,000   40,000  .... 

40,000   45,Q0O  .... 

45,000   50,000  .... 

50,000   60,000  .... 

60,000   70,000  .... 

70,000   80,000  .... 

80,000   90,000  .... 


90,000 
100,000 
125,000 
150,000 
175,000 
2()0,OdO 
250,000 
3<K),000 
350,000 
400,000 
500,000 


310 

360 

410 

460 

550 

650 

750 

850 

100,000  950 


125,000 
150,000 
175,000 
200,000 
250,000 
300,000 
350,000 
400,000 


1,200 
1,400 
1,600 
2,000 
2,500 
3,000 
3,500 
4,000 
5fi00 


8, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


nnder  mid  act,  44  George  III.  c  98,  (nsor 
ally  called  qoack  medianea) : 

Id  London  or  Westminster,  (or  witlun  the 
two-penny  pott),  and  in  £diDb«rfb,  2i. 

In  any  other  city,  boroogiiy  or  town  cor- 
porate, or  in  Manebester,  Biraiiiigliani  or 
Sheffield,  lOi.    In  any  other  place,  5«. 

Forexerciiing  the  trade  of  a  pawnbroker: 

In  London  or  Westmiiister,  or  twopenny 
po5t  district,  XOL    In  any  other  place,  5L 

By  postmasters  or  personn  letting  to  hire 
horses  for  travelling  post,  by  the  mile,  or 
from  stage  to  stage,  or  for  a  day,  or  for  any 
less  period  than  28  days,  for  drawi^  car- 
liages  used  in  travcifing  pont,  5s. 

By  persons  keeping  public  atage  coaches 
or  carriages,  for  each  carriage  so  kept : 

If  carrying  4  inside  pasaengera,  5>s. 

More  than  4  and  not  more  than  6,  6s. 

More  than  6  and  not  more  than  8,  7s. 

More  than  8  and  not  more  than  lO,  8s. 

More  than  10,  9s. 

Children  in  lap  are  excepted  from  the  se* 
veral  nnmbets. 


PROCEfiDIllGI  IIV   THK   COCRTt. 

Duties  on  Law  Prneedii^*,  in  the  coorts, 
to  be  paid  in  respect  of  every  akin,  sheet, 
he.  except  where  they  are  impooed  accord- 
ing to  the  number  of  words,  or  otherwise 


...     500,000 

or  upwards 6,000 

Probates,  he.  of  seamen,  marines,  or  sol- 
fliers;  exempted. 

LEGACIES. 

All  legacies,  pecuniary  or  specific,  out  of  ^P^^^^y  charged 
personal  estate,  or  charged  on  real  estate ; 
and  all  residues  of  personal  estate,  whe- 
ther dcrised  by  will  or  accruing  by  succes-        As  fdlow  of  the  College  of  Pbyaiciav, 

slon,  and  aU  shares  and  residues  arising  from  «  England  or  Scotland,  tOI. 
the  sale  of  real  estate  under  a  wiU.    If  the        By  ticense  from  the  CoHefe  of  Pbyn- 

value  amounts  to  or  exceeds  20i.  a  duty  per  ««ns  to  practise  within  seven  milea  of  the 

cent  as  foUows  :  motropoKs,  IOC 

To  childien  of  the  deceased,  or  their  de-        Matriculation  in  any  nnivenity  in  Great 


MllCELLANBOUt. 


Britain,  lOs. 

To  the  degree  of  batchelor  o€  arts  in  or- 
dinary course,  5L 

By  special  grace,  royal  mandate,  or  no- 
bility, or  otherwise  oat  of  ordinary  course, 
51. 

Any  otiier  degree  in  tlie  ordinary  coarse 
of  the  university,  62.  Out  of  the  ordinary 
course,  10/. 

To  the  degree  of  M.  D.  in  either  of  the 
universities  in  Scotland,  10/. 

A4verti$ement8  in  tlie  London  Qaaette  or 

any  public  newspaper,  3s, 

Agreewtent^  or  Memm.  of  Agreement, 

Licence  to  appraiser  (not  a  licensed  auc-    made  in  England  under  hand  only,  or  in 

tioneer)  annoal,  6t,  Scotland  witliont  any  danse  of  rej^tration. 

To  any  |>anker,  dcr.  who  shall  issue  any     and  Hot  otherwise  charged  nor  expreaaly 

promiMory  note  payable  on  demand,  and  be     exempted   in   the  schedule ;   the    matter 

[^-issuable,  20L  thereof  being  of  the  value  of  fOL  or  np- 

For  selling  medicines,  6(c,  UaMe  to  duty     wards,  and  containing  not  more  tlian  1,08Q 


scendants,  ll. 

To  a  brother  or  sister  of  the  deceased, 
or  their  descendants,  2/.  10s. 

To  a  brother  or  sister  of  the  deceased^s 
fether  or  mother,  or  their  descendants,  4/. 

To  a  brother  or  sister  of  the  deceased's 
grandfather  or  grandmother,  or  their  de- 
scendants, 5L 

To  any  collateral  relation,  or  tp  a  stran- 
ger in  blood,  10/. 

The  husband  or  wile  of  the  deceased  is 
exempt  from  the  above  dnties. 

ANNUAL  I.ICBNCES. 
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.words,  including  inj  sclMdole,  &c.  16f. 
Cootaonng  more  tbin  1,080  words,  IL  10*. 
And  farther  for  every  1,080  words  beyond 
the  6r8t  1,080,  IL 

Almattack  or  CaUiidar  for  the  yemr,  or 
less.  Is.  If  for  more  years,  then  for  each 
year  for  which  it  shall  senre,  Is.  Perpe- 
tual Ahnanack,  10s. 

Gdendars  or  perpetual  almanacks,  in  hi- 
Ues  or  prayer  books,  excepted. 

Appraitemtni  of  estate,  real  or  personal, 
in  any  case  whatsoever,  except  appraisement 
^  by  order  of  an  admiialty  court,  amount 
not  exceeding  50<.,  9s.  6d. — Exceeding  50/. 
to  100/.,  5s.— Exceeding  lOO/.  to  200/.,  10s. 
—Exceeding  200/.  to  500/.,  15«.— Exceed- 
ing 500/.,  1/. 

ArtkUs  •/  AfpretUUeikip  cad  Clerkikip, 
Any  profession  or  trade,  Ace  except  attor- 
nies  and  others  sperifically  charged,  where 
the  premium  does  not  amount  to 

/.  s.   d. 

30/ 0  15     0 

30L  and  under      50/ 1  10    0 

50/ 100/.  2  10     0 

100/ tool 5     0     0 

200/ 300/ 10    0     0 

300/ 400/.  ......15     0     0 

400/ 500/.  20    0    0 

500/ 600/.  25    0    0 

<>00/ 800/.  30    0     0 

800/ 1,000/.   40    0    0 

l/XX)/.  or  upwards 50    0    0 

Bsad  in  England,  and  personal  bond  in 
fieottand,  at  security  for  a  definite  sum 

/.   s. 

Not  exceeding  100/.  1    0 

Exceeding         100/.  to     3001....  1  10 

500/.  ...   1,000/.  ...  3  0 

1,000/.  ...  2,000/ 4  0 

2,(KX)/.  ...   3,000/.  ...  5  0 

3,000/.  ...   4,000/.  ...  6  0 

....  4,000/.  ...   5,000/.  ...  7  0 

5,000/.  ...10,000/.  ...  9  0 

10,000/.  ...15,000/.  ...12  0 

15,000/.  ...20,000L  ...15  0 

20,0001. 20  0 

Where  the  total  anMMint  of  the  noney 
secured,  or  to  be  ultimately  recoverable, 
iball  be  uncertain,  being  for  money  to  be 
bereaAer  advanced,  or  to  become  doe  on 
aecoont  current,  20/. 

CtriifU^e  to  be  taken  out  yemrly,  by  at- 
tomies,  jolicitort,  oi  proctota.  In  England ; 
and  by  writett  to  the  signet,  solicitoit, 
•gasla,  attomiet,  or  procwmlony  la  any  of 
tbt  cwvti  la  Scotland ;  D0tari«  pnUic  i» 


England  and  Scothmd;  and  also  by  every 
sworn  clerk,  clerk  in  court,  and  other  offi- 
cer, who  sluUl  act  in  any  of  the  above  ca- 
pacities for  any  other  emolument  than  the 
re^lar  emolument  of  the  office :  when  re- 
siding vrithin  the  limits  of  the  twopenny 
post  in  England,  or  within  the  city  or  shire 
of  Edinburgh,  and  if  he  shaU  have  been  ad- 
mitted 3  years  or  upwards,  10/.  Or  if  not 
so  bng  admitted,  5/.  When  residing  else- 
where; and  admitted  for  three  yetrs,  or 
upwards,  6/.  Or  if  not  so  long  admit- 
ted, !V. 

Coatvyoacf  (whether  grant,  assignmcsity 
transfer,  renunciation,  or  of  any  other  de- 
scription whatever)  on  the  sale  of  any 
lands,  rents,  or  other  property,  real  or  per- 
sonal, heritable  or  moveable,  or  of  any 
right,  title,  interest,  &c.  in  the  same ;  for 
the  principal  or  only  deed  vrhereby  tuch 
property  sliall  be  granted  or  conveyed  to 
or  vested  in  tlie  purchaser.  Sec, 

Where  the  purchase-money  (which  shall 
be  truly  expressed  therein)  shall  not  amoont 
to  50/.,  15s. 

L   s. 
To       SOL  and  not  to      150/. ...    1    0 

150/.  500/....    1  10 

300/ 500/. ...     2  10 

500/.  750/...:    5    0 

750/ 1,000/....    7  10 

1,000/.  2,0001. ...  10    0 

2,000/.  3,000/....  20    0 

3,000/ 4/>00/...    30    0 

4,000/ S,000/....  40    0 

5/)00/.  7/MOL...  50    0 

7,500/.  10,000/....  75    0 

10,0001.  15,0001.. ..100    0 

15,000/.  20,000/.. ..1.50    0 

2OJ000/.  30,000/.  ...200    0 

30,000/.  40,000/.... 300    0 

40,000/.  50,000/.  ...400    0 

50,000/.  or  upwards  500    0 

GfwU  of  the  dignify  of  a  Duke,  200/. ; 
Marquis,  200/. ;  Eari,  200/. ;  yiscount,150/. ; 
Baron,  100/.^  and  Baronet,  50/.  Of  a 
cong6  d'eliroy  20/.  Of  the  royal  assent  to 
the  election  of  Archbishop  or  Bishop,  20/. 

Gmi  under  tiio  great  or  privy  seal 
from  tlie  civil  list,  he,  (not  part  of  Hmml 
suppBet  or  voted  by  Pariiaaicnt)  i 

I  s. 

Under     100/.  ,.,.    i  lo 

100/.  and  not      2501....    4    0 

250/.  5001.  ...  10    0 

500/.  7501.  ...  to    0 

7501.  tfiOOL  ...  30,  <ir 

l/NXM.    or   a^irafd^  te 
ev«7  lOOL  ttaaif 5   0 
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Of  any  amiuity  or  penmon,              I.  t. 

VJnder   1002.  per  amMim 1  10 

1001.  and  not     200^    ...      4  0 

200/ 400/.    ...    10  0 

400/ 600/.    ...    SO  0 

600/ 800/.    ...    30  0 

800/ 1,000/.    ...    40  0 

1,000/.  or  upwards 50  O 

But  Ml  cases  of  renewal  only,  1/.  10s. 

Grantt  of  any  office  or  employment,  by 
letters  patent,  deed,  or  other  writing,  the 
ithury,  fees,  &c.  not  amounting  to 

50/.  |>er  annum    1  10 

50/.aodnot        100/ 3    0 

100/.  tOOL  5    0 

SOO/.  300/ 10     0 

300/.  500/ «0    0 

500/ 750/.  SO    0 

750/ 1,000/.  40    0 

1,000/.  1,500/ 50     6 

1,500/.  sJ,OgO/.   75     0 

2,000/ 3,000/.  100     0 

3,000/.  p«'rann,  or  upwards    ...  i50    0 

Mortg^ogtf  conditional  surrender  by  w«y 
of  mortgage,  &c.  wadset,  conveyance  in 
trust,  defeasance,  or  other  deed,  intended 
as  a  seciirity  by  way  of  mortgage,  where 
the  same  shall  be  made,  as  a  security  for 
the  payment  of  any  definite  sum  of  money, 
advanced  or  lent  at  the  time,  or  previously 
due  and  owing,  or  forborne  to  be  paid,  be- 
ing payable, 

/.   s. 

Not  exceeding  50/.    0  15 

Exceeding        50/.    to      100/.  ...  l    o 

100/.    ...      150/.  ...  1  10 

150/.    ...      300/.  ...  2     0 

300/.    ...      500/.  ...  3    0 

500/.    ...    1,000/.  ...  4     0 

1,000/.    ...   2,000/.  ...  5     0 

2,000/.    ...   3,000/.  ...  6    0 

3,000/.    ...  4,0<H>/.  ...  7     0 

4,000/.    ...    .5,000/.  ...  8     0 

5,000/.    ...10,000/.  ...10     0 

10,000/.    ...15,000/.  ...12     0 

15,000/.    ...20,000/.  ...15     0 

20,000/.    20     0 

This  ud  ra/orcm  duty  is  chargeable  only 
cm  9n£  part  of  the  mortgage  deed,  the 
other  being  liable  as  a  common  docd.  It 
is  not  chargeable  on  mortgages  made 
merely  for  fbrther  assurance,  in  cases  where 
the  lid  fMlortm  duty  has  been  paid  on  other 
deeds. 

NewtjmpfTij  (For  every  half  sheet  double 
demy,  or  nlieet  of  single  demy)  3Jd. 

PampkUtSy  of  half  a  sheot  or  less,  ^.  not 
exceeding  a  sheet,  id. 


PampkUt$  exceeding  1  sheet  and  not  ex- 
ceeding 6  sheets  in  octaro,  (or  on  a  lesser 
page)  12  sheets  quarto,  or  SO  sheets  folio. 
For  every  sheet  contained  in  one  copy,  2s. 

Acts  of  parliament,  proclaosatioiv,  orden 
of  council,  form  of  prayer,  and  arts  of 
state,  ordered  to  be  printed  by  the  King; 
printed  votes  of  parliament,  school  books, 
and  books  of  devotion,  are  exempted. 

PiiM/wr/,  5«. 

PUde  nf  Gald^  wrought  in  Oreat  Britain, 
per  oz.  and  in  proportion,  tSs,  Gold 
watrh  cases  excepted. 

Plate  of  suiter^  wrought  in  Crreat  Britain, 
per  on,  and  so  in  proportion.  Is.  3rf.  Ex- 
cept watch  cases,  chains,  and  several  small 
articles. 

Playing  CarfU^  per  pack,  2».  6d, 

Poticy  of  A98uraneey  on  any  tile  or  lives, 
or  on  any  event  depending  on  hie  or  Uves, 
sum  insured  not  amounting  to  500/.,  15s. 
Amounting  to  500/.  or  upvrards,  1/.  10*. 

SpecyUaiion,  of  a  patent,  51.  And  far- 
ther for  1,080  words,  above  the  firht  i«080. 
1/. 

Stafre  Coaches  and  Carriages^  carrying  pas- 
sengers for  hire,  for  every  mile  such  car- 
riage shall  travel : 

If  carrying  not  more  than  4  inside  pas« 
iengers,  ud. 

If  4  and  nat  exceeding  6,  2^. 

1^6 8,  ^d. 

If  8  10,  4d. 

MoretlianlO 5i/. 

Trantfgr  of  Bank  or  South  Sea  stock. 
7m,  9d, 

Of  East  India  stock,  1/.  lOs. 

Of  stock  of  any  other  corporation,  not 
otherwise  charged  under  the  head  of  mort- 
gage er  conveyance,  1/.  10s. 

STRAW  hat  maH^facture^  is  of  very  mo- 
dem invention;  it  has,  however,  of  late 
years  afforded  t'iie  means  of  snpport  to  a 
large  class  of  our  industrious  poor,  and 
of  not  a  few  in  the  middle  ranks  of  life. 
Tlie  m(inufacture  requires  but  little  capital, 
and  the  art  is  quickly  acquired.  l*liirty  or 
forty  sliillings  are  said  to  be  sufficient  for 
the  purchflie  of  the  machines  and  materials 
for  employing  one  hundred  pereons  some 
length  of  time.  The  straw  used  is  readily 
obtained,  and  when  properly  sorted  it  is 
cnt  at  the  joints,  and  the  outer  covering 
being  removed,  it  is  then  ranged  acrcordin^K 
to  the  different  sizes,  and  made  up  into 
bundles  of  eight  or  ten  inches  in  length, 
and  about  a  foot  in  circumfereure.  The 
bundles  are  then  dipped  in  water,  and  sliakcn 
a  little,  80  as  not  to  retain  much  moisture  ^ 
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■nd  tlien  tliey  arc  io  "be  placed  on  their  diietly  fed ;  lienrc  il  is  diitin^uhed  in  U^  1 

vilgtt  in  ■  box,  which  ii  siiffieinilly  close  North  o(  Europe  iota  ■iBrkrel4tiii 

to  pmrnt  llie  cra|iantioa  of  tlir  imnke.  brrringstutgron,  &:c,    !iee  Sliaw'i  "  Zchh  I 

la  the  middle  01'  tlie  box  is  ao  earthen  *es-  lu^," 

wl,  coDtaiDing  nolphur,  whirii  is  act  ou  tire,  SUBSTANCES,  limple.    To  (hii  articte 

and  the  box  cavecEil  over  for  seicrvl  lioun.  refettncrs  have  bem  made,  and  il  hanng 

The  atiam  are  next  to  be  split,  which  ope-  been  omitted  io  the  alphabetiril  order,  wb 

ration  it  perloriDGd   by  a  sniaU  machine  tnosi  not  pau  il  by  hen-.    In  otbrr  caiel 

made  cliiefly  pi  wooil.    When  >plit,  the  we  ate  ^eved  that  hule   or  ne({licelice 

>lraw>  firedeiioniinated  ■pliDts,and  oflbeM;  should  Lave  reijuired  tbrie   additions  and 

each  braider  has  ■  crrtaio  qouitily,  wtaidi  corrcclioiu,  in  this  we  have  reason  fur  di(- 

iliey  hotd  ooder  tlie  arm,  and  draw  thcni  ferent  emotiaDs,  having  by  Ibe  ouiaiun  aa 

nut  as  wanted.    The  tulei  laid  down  arc  opportuniiy  of  staling  some  tacts,  and  M>me 

tlieie  :  platter*  alionld  be  taught  to  use  tlidr  rruilu,  wLicb  have  not  breu  made  pubhc 

second  Hugen  and  Ihninbs,  iuitead  of  the  more  than  two  or  three  day^ 

fore  fingcn,  which  are  oneu  reijiiired  to  as-  Id  the  language  of  modem  cheinislry, 

list  in  tuming  the  tplinLi,  and  very  much  Ibe  term  simple  mbstnnccs  has  a  different 

facilitate  the  ptatliog  ;  and  they  Aould  lake  tignilicaliaQ  frun  that  attached  to  it  in  an- 

raie  not  to  wet  thi'  aptiuts  too  much.  Each  cirol  philosophy.     By  elementi,  or  timplo 

platter  should  havp  a  uuall  linen  bag,  and  mibtlanccii,  was  fonnerlj  undeirtood  prima- 

a  piece  of  pasteboard  to  roll  the  plat  round,  ry  principlea,  which  were  esacntially  simple 

When  tiveyardi  are  worked  up,  it  is  wound  and  iDdeatmriible,  whioh,  by  modi (i ration 

about  a  piece  of  board,  fastened  at  the  top  of  form,  or  by  mutual  combination,  lonued 

with  yarn,  and  kept  there  several  days  to  the  diflbrent  lubstancet  wliicfa  compuic  tba 

form  it  in  a  proper  shape.     Four  of  thes>i  material  world.     Modem  pbilofophy  piir< 

parcels,  or  a  score,  is  the  mraiaremvnl  by  gnes  ■  different   mode  of  inveitii;iilion :  il 

which  the  plat  is  sold.    Wlien  the  straw  is  analyses  ■ub9^dllce■,  and  endeamun  to  de< 

platted  It  comes  into  iJie  band  of  the  per-  compute  them,  or  separate  them  iiilu  their 

sou  who  aewB  il  together  into  llie  fomi  of  conslitnenl  parts,  and  wlien  it  amtcs  it 

hats,  bonnets,  &c.  of  various  shapes  and  any  wlucb  il  cannot  decompose,  and  be* 

siiea.  Thetc  are  then  put  ou  wooden  blocks  yond  which  onalyait  cannot  be  carried,  and 

far  Ibe  purpose  of  hoi  preraioK :  and,  to  whose  properties  can  only  be  chaii::ed  by 

render  them  of  a  more  delicate  wliile,  Uiey  causing  tlicm  to  combine  with  olhf  is,  Iheu 

are  again  eiposed  to  the  fumes  of  tulphnr.  such  substances  are  denomiiraled  simple. 

f4TURGEON,asperie*oftbeAcipcnteT  Tbi*  term  does  not  imply  Ibeir  absolute 

ceuui.  13  referred  to,  and  being  omitted  in  timpliciiy,   brcaive  new  expcrinienlt,  or 

itD  place,  we  may  biicAy  obaerve,  tlut  it  ■•  new  ageniii,  may  be  able  to  reduce  certaiii 

a  very  brge  tisli,  of eighteenorlwenty feet  bodies  dial  at  preaent  have  not  been  dc> 

long,  an  inhabiuntof  the  norlhem  teat,  mi-  compoted  into  olheti  that  ara  more  aim- 

Knling  during  Ibe  early  anmmer  monliis  pie.     Till  very  lately  the  fixed  alkalies,  tli* 

into  llie  larger  liven  and  lakes,  and  rclnrn-  botacic,  fluoric,  and  muiiatic  acid:i  wer« 

ing  to  Ibe  sea  again  in  autumn  after  liaving  reckoned  among  the  simple  lubilaDcet ;  l« 

(lepnailed  ill  qnwn.     Il  is  a  tisli  of  alow  Ibeae  may  be  added  the  metals,  the  BCTcnt 

niolion,  and  is  easily  taken;  it  it  admired  earths,  sulphnr,  photpliorut,  and   the  dta- 

for  the  delicacy  and  finuncss  of  tlic  flcilt.  niond. 

From  the  roe   is  pn>paied  the  substance  By  the  Voltaic   batleiy,   in  the  bandi 

called  caviar,    lu  Ihii  country  llie  sturgeon  of  Mr.  Uavy,  I'rofeisor  of  Clieniittry  at 

annually  ascends  riven,  bnl  in  no  great  the  Koyal  Institution,  many  of  tbr 
qnantilies,  and  it  occasionally  taken  in  lal- 


nner  al  breeding  llie      months  since,  have  been  dream|xiied.     Km 

crplion  amoni;  cicli-      hii    expennientt  on    llie  alkalies,    we  Nh 

UU1.     The     frr   Io   the   arliclei    Al-KitLi    aud  PoTAf- 

sitiM  :  and  on  Saturday  last,  Dec.   171^ 

hr  annooneed  in  bit   public  leeture,  tliat 

be  bad  decomposed  lulpbuT  and  phosplio- 

>,  the   canponent   parts  of  winch  are 


lajhnaut   liihrt,   it   beiiie   < 

ilnigcoii  was  a  ti>h  m  high  repute  aiuji 

Ilic  aneieuti,  and  was  bioUKlit  to  table  wii 

much  pomp,  and  oniamented  with  llowei 

the  thivn  wlio  carried   il    being  likcwii 

■ibimeil  with  garlands,  and  ■rcompanicd     nxygea  and  hydrogen,  aiMl  a  metallic  bate  : 

Willi  mii*ic.    The  llavoiir  of  the  tlnrgeon     lliat  charcoal  he  bad  fiiuMl  Io  cooaui  of 

f  Mill  10  vai;  «iUi  Um  feed  dh  whjcfa  it  it     b]div|cii  and  IM  catlmiaGeou)  piiBci^lr, 


I 
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and  that  diamond  wa«  a  cumpoond  of  the  every  kind  of  matter;  at  least  caloric  exists 

carhonaceoos  principle  and  oxygen ;  that  in  all  bodicfly  and  probably  also  the  electric 

he  bad  succeeded  in  obtaining  the  metallic  and  galvanicai^ents.  See  Murray's  Chemistry. 

ba5e  of  ammonia,  which,  when  combined  TELESIE,    in    mineralotry,    a  gem  so 

witlr  mercury,  in  the  proportion  of  only  named  by  Haiiy,  which  answers  to  the  per- 

y^jj^th  part,  rendered  the  mercury  solid,  feet  Corundum  and  the  Sapphirr:  to 

and  reduced  the  specific  gravity  from  13  to  tliese  articles  the  reader  might  he  referred 

S.    The  professor  likewise  Informed  his  au-  without  fiirther  addition,    but  having  di> 

dience,  that  he  had  deconnposed  the  boracic  rected  hiui  already  to  Telesie  from  the  ar* 

and  fluoric  acids,  and  had  enjoyed  a  gUmpse  tide  Gem,  we  shall,  in  this  place,  give  Mr. 

oftheirmetallicbases;  aod  that  he  had  folly  Murray's  description.    It  orcura  in  liag- 

ascertained,  that  Ume,   magnesia,   stron-  nients,  and  is  crystallized ;  the  form  of  its 

tites,  and  barytes,  are  compound  bodies,  crystals  beinif  the  double  three-sided  pyia- 

each  having  a  metallic  sabftance  as  a  base,  mid,   the  smgle   six-sided    pyramid,  and 

Hence  the  number  of  nmple  substances,  the  six-sided  prism,  variously  modified  bj 

vrhich,  but  a  year  ago,  was  estimated  by  truncations  and  acnminations.    Its  colours 

Dr.  Ttwmson  at  38,  is  in  a  very  short  space  Me  numerous ;  blue,  green,  n^d,  of  no- 

of  time  considerabty  reduced*    Chemistry,  meroos  shades,   and  yellow  or  yeUowisb 

indeed,  as  a  science,  vnll  probably  undergo  white,  and  sometimes  more  tlian  one  cokwr 

a  complete  renovation :  the  discoveries  of  is  present  eveil  in  the  same  crystal.    It  ii 

Mr.  Davy  promise  a  total  overthrow  to  the  more  or  less  transparent;  its  loatre  is  re- 

beautifol,  and  as  it  vras  formerly  deemed,  splendent  and  vitreous ;  and  it  often  pre* 

simple  and  almost  perfect  system  of  Lavoi-  sents  a  beautiful  reflection  of  light,  in  the 

sier.    The  £nglish  professor  assumes  elec-  form  of  a  star:  the  fracture  is  conchoidal^ 

tricity  as  a  general  agent  of  decomposition ;  or  imperfectly'  foliated  ;  the  hardnesa  is  in- 

that  different  bodies  are  naturally  m  dif-  ferior  to  that  of  the  diamond,  Irat  superiot 

ferent  electrical  states ;   that  by  altering  to  that  of  every  other  fossil,  and  not  yield- 

these  states  their  affinities  are  altered.    In  ing  to  the  file:  the  specific  gravity  is  fiaoi 

justification  of  this  theory,  be  has  ascer-  3.9  to  4.1. 

tained  that  oxygen,  and  all  bodies  contain-  TIME,  equatum  of,  the  moat  ustnl  tad 

ing  an  excess  of  oxygen,  are  naturally  ne*  best  measure  of  time  that  we  have  is  a 

gative,  and  that  all  bfdies  containing  an  clock  regulated  by  the  vibration  of  a  pc» 

excess  of  inflammable  principle  are  natn-  duluro.     But  with  whatever  accuracy  a 

rally  positive.  Should  subsequent  facts  con-  clock  may  be  made,  it  must  be  snbject  to 

firm  this  tlieory,  it  istighly  probable,  that  irregularities,  as  well  from  the  imperfectioa 

many  other  of  the  bodies,  Idtherto  regarded  of  the  workmanship,  as  from  tlie  expauioa 

as  simple,  will  yield  to  the  powers  of  his  and  contraction  of  tlie  materiak  by  beat 

apparatus.  and  cold,  by  which  the  lenirth  of  the  pen- 

Substances,  imponderabUf  in  cherobtry,  dnlimi,  and  consequently  the  time  of  ribrs- 

are  caloric,  light,  electricity,   and  galva-  tion,  will  vary.  As  no  clock,  therefore,  en 

nism :  perhaps  the  identity  of  the  two  for-  be  depended  upon  for  keeping  time  area- 

mer  may  hereafVer  be  discovered :  and  like-  rately,  it  is  necessary  that  we  should  be 

wise  that  of  the  two  latter  more  complete-  able  at  any  time  to  ascertain  how  modi  it 

ly  demonstrated.    The  common  character  is  too  fast  or  too  slow,  and  at  what  rate  it 

that  they  all  possess  is,  that  ol'  not  being  gains  or  loses.    For  this  purpose  it  must  be 

subject  to  the  attraction  of  gravitation ;  at  compared  with  !(ome  motion  which  it  uai- 

least  their  gravity  has  hitlierto  been  inca-  form,  or  of  which,  if  it  be  not  uniform,  oas 

pable  of  appreciation,  hence  the  term  '^  im-  can  find  the  variation.    The  motioiu  of  the 

ponderable.**     They  possess  the  greatest  h^^avenly  bodies  have  therefore  been  coasi- 

sublilty,  or  teuuity  ;  they  cannot  easily  be  dered  as  most  proper  for  the  purpose.  Nov 

obtained  in  a  separate  state  of  existence  ;  as  the  earth  revolves  imiformly  about  iti 

they  are  observed  only  in  states  of  combi-  axijt,  the  apparent  diurnal  motion  of  the 

nation,  or  in  their  rapid  transition  from  one  heavenly  bodies  about  the  axis  must  be  a» 

body  to  another.    We  can  scarcely  discover  form.    If  a  clock,  therefore,  be  adjusted  ts 

their  specific  affinities,  or  measure  their  go  24  hours  from  the  pas«if:«  of  any  &k4 

force,  and  we  are  unaUe  to  trace  their  par-  star  over  the  meridian  till  it  returns  to  it 

ticular  combinations,  or  consider  them  as  again,  its  rate  of  going  may  be  determined 

essential  constituent  principles  of  any  com-  by  comparing  it  with  the  transit  of  any  fii* 

pound.    They  are  moreover  diffiued  over  ed  star,  and  observing  whether  the  intmil 
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coDtiDQet  to  be  f  4  honn ;  if  uor,  the  dif-  mean  ■olv  day  of  94  honn,  and  an  auola 

ference  showi  how  nucb  it  faint  or  loses  of  360*  in  a  sidereal  day,   we   say,   as 

in  that  time.    A  clock  thus  adjusted  is  said  360»  59  B' 2"  :  ^6<r» ::  t4^itS^b(f  4'  iHe 

to  be  adfinted  to  sidereal  time,  abd  all  the  length  of  a  sidereal  day  in  mean  solar  time, 

sidereal  days  are  equal.    But  all  the  solar  or  the  time  from  the  passaf^e  of  a  fixed 

days  are  not  equal,  that  is,  the  intervab  star  over  the  meridian  till  it  retarm  to  it 

from  the  suu's  le avini;  the  meridian  till  it  ai^aio.     From  these  considerations  it  will 

retoms  to  it  a^^ain,  are  not  ail  equal,  so  that  ^  be  evident,  that  if  a  clock  be  a4jnste<1  lo 

if  a  dock  be  a<ljuste(l  to  go  i!4  hours  in  one  f^o  f4  hours  in  a  mean  solar  day,  it  will  iiot 

interval,  another  interval  will  be  perform-  continue  to  coincide  with  the  sun,  that  is, 

ed  ia  more  or  less  than  24  hours,  and  thus  to  show  twelve  when  the  sun  comes  to  tlie 

the  soo  and  tlie  clock  will  not  agree  ;  that  meridian,  because  the  true  sobr  days  difier 

is,  the  clock  viill  not  coutinoe  to  show  12  in  length  from  a  mean  solar  day,  but  the 

when  the  sun  comes  to  the  meridian.    It  is  sun  wUI  pan  tlie  meridian,  sometimes  be* 

fboad  that  the  length  of  the  solar  day  is  fore  12,  and  sometimes  after  12,  and  thn 

equal  to  the  time  of  the  earth's  rotation  difference  is  called  the  equation.    A  clock 

abottt  its  axis,  together  witli  the  time  of  de-  thus  adjusted,   is  said  to  be  adjwted  to 

an  angle  equal  to  the  increase  of  mean  solar  time.    The  time  shown  by  the 


the  stto^  right  ascension  in  a  true  sofau-  day.  clock  is  called  tme  or  mean  time ;  and  fJiat 

Now  if  the  sun  moved,  or  appeared  to  shown  by  tlie  sun  is  called  apparent  tiine : 

nove,  ttniforroly,  and  in  the  equator,  tliis  thus,  whep  the  sun  comes  to  the  meridbuiy 

iDcreaie  wonid  be  always  the  same  in  the  it  is  said  to  be  12  o'clock  apparent  time, 

tame  time,  and  therefore  the  solar  days  Hence  the  time  shown  by  the  snn-diul  is 

froold  be  all  equal ;  but  the  sun  moves,  or  apparent  time,  and  therefore  a  dial  will  dif- 

ftppears  to  move,  in  the  ecliptic,  and  there-  fer  from  a  clock  by  bow  much  the  equation 

fbre,  if  its  motion  were  uniform,  equal  arcs  of  time  is  on  that  day.    When,  therefore, 

•pon  the  ecliptic  would  not  give  equal  arcs  we  set  a  clock  or  watch  by  the  dial,  vre 

«poD  the  equator.    But  the  apparent  mo-  most  attend  to  what  the  equation  of  time 

tioo  of  the  sun  in  the  ecliptic  is  not  oni-  is  upon  that  day  by  a  table,  such  as  that, 

form,  and  hence  also  any  arc  upon  the  given  below,  and  allow  for  it :  thns,  if  the 

ecliptir,  described  in  a  given  time,  is  sub-  eqnation  be  4  minutes,  as  it  is  on  newyear^ 

jeet  to  a  variation,  and  consequently  that  day,  and  the  watch  or  clock  be  faster  than 

on  the  equator  is  subject  to  a  variation,  the  sun ;  then  the  watch  or  clock  must  be 

The  uscrease  then  of  the  son's  right  ascen-  niMle  to  show  4  minutes  past  1«  whea  tlie 

•ioo  la  a  true  sofaur  day,  varies  from  two  dial  shows  12  precisely.    On  the  30th  of 

caotes :  first,  became  the  ecOptie,  m  which  April,  when  tlie  dial  shows  IS,  the  dock  or 

the  sou  appears  to  move,  is  inclined  to  the  watch,  to-be  accurate,  mrnt  want  S  miuBtea 

eqaator ;  secondly,  because  his  motion  in  of  that  hour,  and  so  of  the  rest    la  caleo- 

tlie  ecliptic  is  not  uniform,  therefore  the  latuig  tables  of  the  equation  of  tine,  for 

length  of  a  true  »olar  day  is  subject  to  a  every  day  in  iIhs  year,,  the  son  and  cAock 

oontinnal  variation ;  consequently  a  chick  ve  set  together,  when  the  sun  b  in  hiiw  apo- 

which  is  adjusted  to  go  24  hours  for  any  gee,  and  then  they  investigate  the  d'ttttt' 

one  true  solar  day,  will  not  continue  to  ence  between  the  sun  and  the  clock.,  for 

show  12  when  the  sun  comes  to  the  meri-  every  day  at  noon,  and  insert  them  in  a  ta- 

diaa,  beraose  the  intervals  by  the  ck>ck  blc,  stating,  by  means  of  the  signs  -(-  and 

will  continue  equal,  if  the  dock  be  sop-  ^  how  much  the  dock  is  belbre  or  afVer 

poaed  accurate,  but  the  intervals  of  the  the  son.    The  wdination  of  the  equator  to 

iaa*s  apparent  passage  over  the  aieridtaa  the  ecliptic,  upon  which  the  equation  of 

are  not  equal.  time  partly  depends,  and  the  place  of  the 

As  the  sun  appears  to  move  through  3^  mu*s  apogee,  when  the  dock  and  sua  set 

of  right  ascension  in  about  S6&^  days,  there-  off  together,  being  both  subject  to  vary,  the 

Ibre366.2d:lday;:360°:.59' 8'2",thein-  equation  of  time  .or  the  same  daya  of  the 

crease  of  right  ascension  in  one  day,  if  the  year,  will  every  year  var> ,  and  therefore  it 

increan  were  uaifbrm,  or  it  woald  be  the  »«•<,  where  great  accarary  is  reqati^  be 

locreaK  ia  a  awaa  sokr  day,  that  is,  if  the  calcubted   for  every  7ear.    Besides  the 

solv  days  were  all  equal ;  Ibr  they  woaM  time  whea  the  soa  is  la  his  apogee,  there 

be  all  eqaal,  if  the  saa's  right  ateensioa  hi-  are  three  other  tiawa  of  the  year  whea  the 

creased  aaifonily.    As  the  earth  descrihea  dock  aad  sua  agree,  or  whea  aMea  aad 

i|aaiigleof560':>9'8"t"'aboatilaaiiti&a  apparent  thae  at  the  aaaw,  as  win  he  i 
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in  the  followiog  table,  wliich  is  adapted  to     the  tmth,  and  therefore  sufficiently  accu- 
the  aecond  year  after  Bissextile,  and  will     rate  for  all  commou  purposes, 
always  be  found  within  a  few  seconds  of 


TABLE  FOR  THE  EQUATION  OF  TIME. 


Jan.  1 

^  + 

April  1 

4+' 

Aug. 

9 

1 

Oct.  27 

16  — 

3 

5 

4 

3 

15 

4 

Nov.  15 

Id 

5 

6 

7 

2 

• 
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TRIGONOMETRY.    Some  of  the  re-  P^hrn.    In  the  fifth  page,  for  nmiimr,  rati 

ferencei  to  the  fignrea  are  not  quite  correct,  nearltf  similar, 
but  the  figures  speaking  so  plaUily  for  them- 

lelves,  a  more   particuUr  correction  is  Such,  it  is- believed,  .an  the  diwfentMB 

deemed  unnecessary.  and  onuMlonsi  others  Of  lewimpoitaiice  the 

UNITARIANS.    In  the  thurd  page  of  candid  and  liberal  reader  vrill  escote,  md 

this  article,  for  Poimm  H-atretp  read  FnUru  will  readily  correct  for  himself. 
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